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LOI GIOI THIEU

Trong nhitng ndm gan day, cung v4i sy phat trién manh mé ctia Cong nghé Théng tin va Pién
tir Vién thong, nhiéu chwong trinh, phan mém may tinh da ra doi va dugc tmg dung rong rai, gop phan
thiic ddy sy phat trién kinh té, xa hoi. Trong s d6, cic ngdn ngit 1ap trinh ciing ngay cang dugc phat
trién va phd bién. Ngon ngir 1ap trinh Fortran ciing khong phai 1a mot ngoai 18. Tir nhiing phién ban
dau tién voi nhidu han ché cho dén nay Fortran ludn 1a mét trong nhimng ngoén ngir thong dung rat
dugc ua chudng trong 1ap trinh giai cac bai toan khoa hoc ky thuat. Véi nhiéu thé manh vuot tri so
Vi cac ngdn ngit 1ap trinh khac, Fortran thuong dugc img dung dé gidi cac bai toan 16n, doi hoi phai

xir 1y tinh toan nhiéu, nhat 1a tinh toan song song.

Trudc nhitng nim chin muoi ciia thé ky hai muoi, khi ma thé hé may PC hay con méi la & Viét
Nam, hiu nhu cac bai toan ung dung déu duge chay trén cac may tinh 1én (MINSK-32, EC-1022,
EC-1035, IBM-360,...) v6i cac chuong trinh thuong duoc 14p bing ngén ngit Fortran. Song, khi cac
méay PC ngay cang ph bién hon, v6i nhiéu phan mém tién dung di kém, thém vao do 1a su doi hoi vé
céu hinh may tinh ctia Fortran, ngon ngit Fortran hau nhu d bi lang quén trong mot thoi gian kha dai.
Nhiéu ngudi da phai thay doi théi quen st dung Fortran, ty thich tmg bang cach chuyén sang tiép can
v6i cac ngdn ngit 1ap trinh khac hodc chuyén hudng nghién ciru. Sy thiéu thong tin cip nhat da lam
nhiéu ngudi tuong rang Fortran 1a mot ngdn ngit “cd” rdi, khong ai ding nita. Nhung khong phai nhu
vay. Trudce su doi hoi phai giai quyét nhitng bai toan 16n (ching t6i mudn nhdn manh 16p cac bai toan
khoa hoc k¥ thuat), chay & ché do thoi gian thuc (Real-time), Fortran dd ngay cang dugc phat trién va
hoan thién véi nhiéu dic diém moi. Didu d6 da cudn hit nhidu ngudi quay vé véi Fortran. Mot 1y do
khac c6 tac dong khong nho, khién ngudi ta tiép tuc Iya chon ngén ngir lap trinh Fortran 1a qua trinh
quan h¢ hop tac qudc té. Khi lam viéc voi cac dbi tic nudc ngoai, trong nhiéu linh vue hau hét cac
chwong trinh dugc viét bang ngdn ngir Fortran, néu khong biét vé nd, dong nghia vai viéc doi bén

khong cung “tieng n6i”; va do do c6 theé dan dén su bat loi, kém hi¢u qua khi lam viéc véi nhau.

Nhan thirc dugc tim quan trong ctia van dé nay, nhiing nim gan day, ngon ngit 1ap trinh Fortran
da duoc dwa vao chuong trinh dao tao cia mot sb khoa trong truong Pai hoc Khoa hoc Tu nhién, Dai
hoc Quéc gia Ha N6i. Mit khac, dbi véi nhiéu nha khoa hoc, hién nay ngdn ngit Fortran da trd thanh

mdt trong nhing cong cu lam viéc khong thé thiéu, va tat nhién trong s6 d6 ¢ chung toi.

Boi vdy, quyén sach nay ra doi v6i ky vong cta chiing t6i 1 cung cap cho ban doc nhitng kién
thire co ban nhit vé ngon ngir 1ap trinh Fortran 90. Qua d6 ban doc co thé ung dung né mot cach hi¢u
qué trong cac linh vuc chuyén mén ciia minh. Quyén sach c6 thé duoc ding lam gido trinh giang day
0 bac dai hoc va sau dai hoc cho nganh Khi tugng Thuy van va Hai duong hoc, truong Pai hoc Khoa
hoc Ty nhién, Pai hoc Qudc gia Ha Noi. Tuy nhién chiing toi ciing mong muén né s& gitp cho sinh
vién cac bac dao tao thudc cac nganh khoa hoc khac, nhu Vit Iy hoc, Hoéa hoc, Toan hoc trong truong
Dai hoc Khoa hoc Tu nhién c6 thém mdt tai liéu tham khao bd ich trong qua trinh hoc tap tai truong.
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Quyén sach cling co6 thé 1am tai liéu tham khao cho cac can b, k¥ su, cac nha nghién ctru thudc nhiéu

linh vuc khéc nhau.

Trong qua trinh bién soan quyén sach, mot s6 dong nghiép da dé xuét ching toi dua thém vao
phan d6 hoa ctia Fortran. Mot s6 khéac lai dé nghi gén phan giao dién giita nhiing két qua tinh toan két
xudt voi mot s6 phan mém dd hoa khac, nhu GrADS, NCAR Graphics,... Chung tdi xin chén thanh
cam on va ghi nhan nhimg ¥ kién déng gop qui bau d6. Nhan thiy ring phan dd hoa cua Fortran chi
duogce tich hop trong mot sb phién ban chay trén méi trudng Microsoft Windows; con dé gin két cac
file két xuét ctia Fortran véi cac phﬁn mém dd hoa khac it nhit can phai c6 mot s6 kién thuc co ban vé
cac phan mém nay. Vi khuon khd quyén sach c6 han, chiing toi s& c6 ging trinh bay nhimng néi dung

trén trong mot an pham khac trong tuong lai.

Mic du d3 cb ging chuyén tai ndi dung quyén sach sao cho c6 thé dap ung dwoc nhidu dbi
twong, tir nhitng ngudi moi 1am quen cho dén nhitng nguoi da ting c6 qua trinh 1am viée nhét dinh véi
ngon ngli Fortran, voi bd cuc tir d& dén kho, tir don gian dén phtrc tap, song do con nhiéu han ché vé
kinh nghiém va kién thirc, quyén sach ciing khong tranh khoi nhimng khiém khuyét. Chung t6i rat
mong nhén dugc su dong gop ¥ kién cia tat ca cac ban doc.

Dé hoan thanh quyén sach nay, chung t6i nhan dugc sy hd trg ca v& tinh than va vat cht tir phia
truong Pai hoc Khoa hoc Ty nhién, DPai hoc Quéc gia Ha Noi, dédc biét tu cac déng nghiép thudéc Khoa
Khi twong Thuy vin va Hai duong hoc cua trudng, noi chung toi gén bo trong cong tac giang day va
hoat dong khoa hoc hang chuc nim nay. Nhan day chung t6i xin bay t6 10ng biét on chan thanh va 1oi
c4m on siu sic.

Ha No¢i, 2-2005

Tac gia



MO DAU

Tap hop cac qui tic dic biét dé mi hoa nhiing kién thirc cho may tinh hiéu dwoc goi 1a ngon
ngit 1ap trinh. C6 rat nhiéu ngdn ngir nhu vay, vi du FORTRAN, BASIC, Pascal, C,... FORTRAN la
tén ciu tao tir FORmula TRANGslation (dién dich cong thtrc, hay con goi la cong thuc dich), 1a mot
trong nhitng ngdn ngir 1ap trinh bac cao dau tién. N6 c6 thé sir dung nhimg tén tuong trung dé biéu
din dinh luong toan hoc va viét cac cong thic toan hoc dudi dang thirc hop 1y ¢6 thé hiéu duge, nhu
X = (-B+DELTA)/(2*A). Y tuong ciia FORTRAN dugc John Backus dé xuat vao khoang cudi nim
1953 & New York, va chuong trinh FORTRAN déu tién da dugc chay vao thang 4 nam 1957.

K¢ tir 46, viée sir dung FORTRAN d nhanh chong dugc phé bién rong rai. Diéu d6 doi héi can
phai sém tiéu chuan hoa no sao cho chuong trinh viét ra phai bao dam chay dugc ¢ moi noi. Vao nim
1966, 1an dau tién phién ban chuin cta ngdn ngit lap trinh nay dwoc 4n hanh. Phién ban nay, nhu di
biét, 1a Fortran 66 (chinh x4c hon 1a FORTRAN 66, nhung thuc té nguoi ta cho cach viét hoa 1a khong
trang trong). Phién ban chuan méi sau d6, Fortran 77, dugc 4n hanh vao nam 1978. Khong bang long
voi sy canh tranh clia cac ngdén ngit mdi khac, nhu Pascal va C, FORTRAN tiép tuc phat trién mot
cach manh mé&. Va phién ban chuén gan day, FORTRAN 90 (hoic Fortran 90), véi nhidu dic tinh dot
pha, da ra doi vao thang 8 nim 1991. Cho dén nay, FORTRAN di phat trién dén nhiing phién ban méi
hon, nhu FORTRAN 95, FORTRAN 2003. Trong khudn khé quyén sach nay chung t6i chi han ché
trinh bay nhimng kién thirc co ban cia FORTRAN 90. Nhirng phin b sung ctia cac phién ban sau so
v6i FORTRAN 90 khong nhiéu va ciing chua qua can thiét phai dua vao dy. Trong mot s6 tinh hudng
cu thé, dé gitup nguoi doc da ting lam quen v6i FORTRAN 77 hoidc can c6 thém kién thirc dé doc
nhing chuong trinh ctia nguoi khac viét bing FORTRAN 77, chiing t6i s& co thém nhiing ghi cha
“mé rong” thich hop. Nhimg ngudi thanh thao Fortran mu6n quan tim dén lich sir phét trién ciia ngén
ngit 1ap trinh nay c6 thé tham khao thém cubn Fortran 90 Explained, Oxford University Press
(Oxford, 1990) cia Michael Metcalf va John ReidMetcalf va Reid.

Nhu d4 néi & trén, chinh x4c hon nén viét ngdn ngit FORTRAN, nhung do “sé thich tuy tién”, &
day chung t6i ciing s& viét Fortran thay cho cach viét FORTRAN.

Quyén sach duoc bd cuc trong 9 chuwong. Chuwong 1: Nhimg yéu t6 co ban cia ngdn ngir
Fortran. Trong chwong nay trinh bay cach chay mot chwong trinh Fortran, cau trac chung ctia mot
chuong trinh, cAu tric cau 1énh, cac kiéu dit kiéu, biéu thirc s6, cau 1énh gan, cac 1énh vao ra don gian
va cach sir dung ham trong Fortran. Chwong 2: Céc cdu Iénh co ban cua Fortran. O déy trinh bay cac
cau Iénh chu trinh (DO Loops), 1énh r& nhanh véi IF va SELECT CASE, cach sur dung két hop DO va
IF va mot sd thao tac voi hang va bién ky tw (CHARACTER). Chuong 3: Cac cdu tric mé rong.
Chuong nay trinh bay nhiing kién thtrc lién quan dén chu trinh DO tong quat va chu trinh DO 1dng
nhau, céu trac IF téng quat va cAu tric IF léng nhau, chu trinh ngém, dinh dang dir li€u béng Iénh
FORMAT va chu trinh lip khong xac dinh. Chuwong 4: Chuong trinh con va modul. Chuong nay dé
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cap dén nhitng khai niém vé thu vién cac ham chuén cua Fortran, cic chuong trinh con trong, chuong
trinh con ngoai va modul, va mot sé kién thirc khac. Chuong 5 trinh bay nhiing kién thirc vé mang
trong Fortran, nhu cach khai bdo mang, luu trit mang trong bd nhd va truy cap dén cac phan tir mang.
Chuong 6 trinh bay vé bién ky tu va xtr Iy bién ky ty. Chuong 7 cung cip nhimg kién thirc vé file, nhu
phan loai file, td chure dix lidu trong file, cac 1énh vao ra dir liéu vai file. Chuong 8: Mot s6 kién thire
mo rong. O day trinh bay cach khai bao ding chung bd nhé va tng dung, chuong trinh con BLOCK
DATA, céu trac dit liéu do ngudi ding dinh nghia va mét sb cau 1énh thuong gip khac. Chuong 9 dan
ra mot s bai toan thong dung, nhu 16p cac bai toan thong ké, cac bai toan vé ma tran, twong quan va
hdi qui tuyén tinh, phwong phap s6. Cubi mdi chuong 1a hé thong cac bai tap tu giai, nham cung cb

nhiing kién thuc c6 lién quan.

Phan cudi cua quyén sach 1a mot sb phu luc, giup ban doc co thé tra ctru nhanh v nghia hé¢ théng

cac cau lénh cling nhu cac ham va thu tuc cua Fortran trong qua trinh 1ap trinh.



CHUONG 1. NHUNG YEU TO CO BAN
CUA NGON NGU FORTRAN

1.1 CHAY MOT CHUONG TRINH FORTRAN

Ciing nhu khi bat dau hoc mot ngon ngir 1ap trinh ndo khac, néu 1a ngudi mai lam quen véi
Fortran, ta nén chay cac chuong trinh vi du trong phan nay cang som cang tbt, khong can cb gang hiéu
mot cach chi tiét chung 1am viéc nhu thé nao. Viée giai thich ching s& duoc gidi thiéu dan dan & cac
phan sau. Dé chay duogc cic chuong trinh nay trudc hét ta can phai c6 mot by phan mém bién dich va
da duoc cai dat trén hé thong may tinh. Ngoai ra, ta ciing can phai lam quen v6i bd phan mém nay,
phai biét cach soan thao céac chuong trinh Fortran va bién dich r0i chay n6 nhu thé nao. Viéc lam quen
nay khong mat nhiéu thoi gian va ciing kha don gian, nén khong dugc trinh bay & ddy. Hon nira, vi
Fortran ¢6 thé 1am viéc trén nhiéu hé diéu hanh khac nhau, nhu cac dong UNIX, LINUX, WINDOWS,
DOS,... va no ciing c6 nhiéu phién ban khac nhau ddi voi timng hé diéu hanh, nén s& khong day da néu

chi trinh bay & ddy mot hodc moét vai truong hop.
Chuong trinh sau day s& dua ra 10i chao mimg, néu ta dwa tén ciia minh vao khi dugc hoi:

Vi du 1.1 Chuong trinh lam quen

! Vi du mo dau

! Loi Chao mung!
CHARACTER NAME*20
PRINT#, 'Ten ban la gi?'
READ*, NAME

PRINT?*, 'Xin chao ban ', NAME
END

Két qua nhan duogc trén man hinh khi chay chwong trinh nay nhu sau (cau tra 1i 1a dong chit in
nghiéng):

Ten ban la gi?

Nam

Xin chao ban Nam

Tuy nhién, v6i chuong trinh trén, néu ta gd tén minh ddy du ca Ho va tén, va giita cac tir ¢ du
cach thi két qua c6 thé hoi bat ngd ddy. Nhung khong sao, chung ta s& tim hiéu van dé nay sau.

Luu y rang, trong doan chuong trinh trén cac tir tiéng Viét dwoc viét dudi dang khong déu, vi
khong phai khi nio ta ciing co thé gd tiéng Viét co dau, va khong phai khi nao két qua hién thi trén
man hinh may tinh ciing bang tiéng Viét c6 ddu. Bai vdy, trong da sb truong hop, nhiing céu, tir tiéng

Viét xuét hién trong cac chuong trinh vi du s& dugc dung tiéng Viét khong diu. C6 thé diéu nay s& gy
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khé chiu khi so sanh Fortran v&i mot s6 ngdn ngir khac. Nhung ta s& cam thdy tu hai long véi khiém

khuyét nhoé nay so véi kha ning tuyét voi cua Fortran.

Chuong trinh sau ddy cho phép tinh gi4 tri cia ham A4(z) = 174.6(t —1981.2 )3 khi nhap vao
gid tri ctia bién ¢
Vidu 1.2: Tinh gia tri cia ham

!

PROGRAM TinhHam
! Tinh gia tri ham A(t)=174.6*(t—1981.2)**3

INTEGER T ! Bién nguyén luu gia tri bién t
REAL A ! Bién thyc luu gia tri ham A(t)
PRINT*,’Cho gia tri cua bien t:’

READ*, T

A=174.6 * (T - 1981.2) ** 3
PRINT*,'Gia tri ham A(t) khit=",T,'la: "', A
END PROGRAM TinhHam
Khi chay chwong trinh ndy, trén man hinh s& xut hién dong chit (phia duéi dong nay 14 con tro
man hinh (L)) nhap nhay):
Cho gia tri cua bien t:
0

Néu dua vao gia tri 2000 (cho bién ¢) ta s& nhan duoc két qua:

Gia tri ham A(t) khi t =20001a : 1.1601688E+06

Gia tri két qua ctia ham duoc in ra duéi dang ky hiéu khoa hoc E+06, co nghia 1a s trude do
nhan vé6i 10 luy thira 6, tirc 1 tri s6 ciia 4(2) vao khoang 1,16 triéu. Bay gid ta hiy chay chuong trinh
nay nhiéu 1an, mdi 1an thay ddi gia trj ctia bién ¢ va thir tim xem khi ndo thi gia tri cia ham A(?) s& dat
khoang 10 triéu. Sau d6, hdy thir gd nham gia tri cua ¢ (vi du gd vao 2,000 thay vi g& 2000) dé xem

Fortran phan tng lai nhu thé nao.

Mot vi du khac, gia sir ta co 1000 dola giri tiét kiém trong ngan hang vai 13i sudt 9% mdi nam.

Viy, sau mQt ndm so tién s& co trong ngan hang bang bao nhiéu?

bé 1ap chuong trinh cho may tinh giai bai toan nay trudc hét can phai l[am ro van d€ vé mat
nguyén tac. Nhéan thay rang, so ti€n s€ c6 sau mdt nam s€ la tong cua so tien goc da gui va so tién 1ai

s€ co. Nhu vy, logic cac budc thuc hién bai toan sé la:
1) Nhap sé liéu vao may (sb tién gbc va 13i suat)
2) Tinh tién 1ai (tirc 9% cua 1000, bing 90)
3) Cong tién 13i vao sb tién gbe (90 + 1000, tirc 1090)
4) In (hién thi) s6 tién s& c6 sau mot nam.

Vi logic d6, ta co thé viét chuong trinh nhu sau:
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Vi dy 1.3: Tinh tién guri tiét kiém

! Chuong trinh nay khong nhap du lieu tu ban phim
PROGRAM TinhTien

! Tinh tien gui tiet kiem

REAL SoTien, TienLai, LaiSuat

SoTien =1000.0 ! S4 tién gbc ban dau

LaiSuat =0.09 ! Lii suat

TienLai = LaiSuat * SoTien

SoTien = SoTien + TienLai

PRINT?*, 'So tien se co sau mot nam:', SoTien

END PROGRAM TinhTien

Ta gd chuong trinh nay vao may rdi chay tinh, va cha y rang & diy may khong doi hoi phai
nhap dau vao (input) tir ban phim nhu vi dy truée day (Tai sao?). Két qua nhan dugc trén man hinh s&
la:
So tien se co sau mot nam: 1.0900000E+03

S& rat c6 ich néu ta cd ging thuc hién ldp lai nhiéu 1an cac vi du trén day, mdi lan nhu vay thu
stra d61 mot it trong chuong trinh va theo ddi xem két qua thay d6i nhu thé nao. Diéu d6 s& s& gitip cho

ta ty tin hon khi tiép can voi nhitng ndi dung sau nay cta Fortran.

Bay gio ta tim hiéu xem trong qua trinh thuc hién, cac chuong trinh Fortran s& lam nhiing gi.
Noéi chung, sau khi g& 10i chuwong trinh (source code) va tién hanh chay (run) né trong moi truong cia
hé diéu hanh may tinh thich hop (da cai dit phan mém Fortran), s& c6 hai qua trinh tach biét xay ra.
Dau tién, chuong trinh dugc bién dich (compile), tirc 1a mdi cau 1énh duoc dich (translated) sang ma
may (machine code) sao cho may tinh c6 thé hiéu duoc. Qua trinh nay xay ra nhu sau. Trudc hét cac
cau lénh cua chuong trinh s& duoc kiém tra vé ca phap (Syntax). Néu khong c6 15, chiing s& duoc dich
sang md may va luu trir vao mot file goi 1a doi tirong (Object) hay dich. Sau d6 ching s& duoc lién két
(Link) v6i hé thdng thu vién chuan cua Fortran dé tao thanh file ¢é thé thuc hién (executable) duoc.
Néu chuong trinh con 16, cac 16i s& duoc chi ra va qua trinh bién dich két thiic ma khong tao dugc file
dich, va do d6 khong xay ra qua trinh thi hai. Néu qua trinh thir nhat thuc hién thanh cong thi chuyén
sang qua trinh thir hai, trong d6 chuong trinh da dich (ttrc file c6 thé thuc hién duoc) s€ duogc thuc hién
(executed). O bude nay mdi mot chi thi da dich cua chuong trinh s& lan luot duoc thue hién theo qui

tac da lap.

B6 chuong trinh thuc hién tron ven qua trinh tha nhét (trc 1a cho dén khi tao dugce file ¢6 thé

thuc hién — executable) thudng goi 1a trinh bién dich (compiler).

Trong khi bién dich, khong gian b nhd RAM cua may tinh dinh vi cho moi dit li€u s€ duogc
phat sinh boi chuong trinh. Phan bo nhd nay c6 thé hiéu nhu 1a nhimg “ving” bd nhé khu tri ma mdi
mot trong ching, tai mdt thoi diém, chi c6 thé xac dinh mot gia tri dit li€u. Cac bd nhé khu tra nay

duoc tham chiéu dén bai cac tén ky hiéu (dinh danh) trong chuong trinh. Béi vay, cau 1énh:

SoTien =1000.0
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1a cAp phat s6 1000.0 dén vi tri bo nhé c6 tén SoTien. Vi ndi dung ciia SoTien c6 thé thay ddi trong
khi chuong trinh chay nén né duoc goi 1a bién (variable).

V& hinh thirc, chuong trinh tinh tién giri tiét kiém (vi du 1.3) trén ddy dugc bién dich nhu sau:

1) Pua s6 1000 vao vi tri bd nhd SoTien

2) Pua s6 0.09 vao vi tri bo nh LaiSuat

3) Nhan ndi dung cia LaiSuat véi ndi dung ctua SoTien va dua két qua vao vi tri b nhd
TienLai

4) Cong ndi dung cia SoTien voi ndi dung cua TienLai va dua Kkét qua vao SoTien

5) In (hién thi) théng bao ndi dung ciia SoTien

6) Két thuc.

Khi chay chuong trinh, cic cau 1énh dich nay dugc thyc hién theo thir ty tir trén xuéng dudi.
Qua trinh thyc hién, céc vi tri b nhd dugce sir dung s€ ¢ nhiing gia tri sau:

SoTien : 1000
LaiSuat: 0.09
TienLai: 90

SoTien : 1090

Chu ¥ rang ndi dung ban dau cta SoTien da bi thay thé boi gia tri méi.

Cau lénh PROGRAM 6 dong thir hai trong vi du 1.3 mé du cho chuong trinh. N6 1& cdu lénh
tuy chon, va ¢ thé kém theo tén tuy y. Dong thir nhat va dong tht ba, bit dau véi ddu chim than, 1a
loi gidi thich, c6 1gi cho nguoi doc chuong trinh, va khong anh hudng gi téi chuong trinh dich. Cac
bién trong chuong trinh c6 thé ¢ cac kiéu (fype) khac nhau; cdu 1énh REAL trong vi du nay 1a khai
béo kiéu. Cac dong tréng (néu c6) trong chuwong trinh duoc xem nhu nhitng ciu 1énh khong thuc hién
(non-executable), tic 1a khong c6 tac dong nao dugce thuc hién, co thé chén thém vao dé cho chuong
trinh dwoc sang sia, khong réi mat.

Béay gio ta hay thur lam lai vi du nay nhu sau.

1) Chay chwong trinh va ghi nhé lai két qua

2) Thay ddi cau 1énh thuc hién SoTien = 1000.0 boi ciu 1énh SoTien = 2000.0 va chay lai
chuong trinh. RS rang ¢ thé hiéu dugc tai sao két qua méi lai khac véi két qua trude do.

3) Tiép dén, loai bo dong 1énh

SoTien = SoTien + TienLai
va chay lai chuong trinh. Két qua nhan dugc la s6 tién khong thay d6i! Nhu vay, do loai bo dong Iénh

SoTien = SoTien + TienLai

nén so tieén 1ai s€ khong dugc cong vao, tirc ndi dung bo nhé ctia bien SoTien khong dugc cap nhat.
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Tém lai, dé giai mot bai toan bé“lng lap trinh v6i ngdn ngtr Fortran ta can thyuc hién theo trinh tu

cac budc sau:

1) Phan tich bai toan, xac dinh thuat giai, cac budc thuc hié€n va trinh ty thuc hién cac budc.
Day 1a budc hét stic quan trong, vi né quyét dinh sy dung dén vé mit 1ogic ctia viée giai bai toan. Do

d6, n6i chung ta nén 1ap mot dan bai cu thé va biéu didn n6 qua cac so dd (thudng goi 1a so dd khdi)

2) Soan thao mi ngudn cua chwong trinh (chwong trinh ngudn, hay 15i chuong trinh), trc 1a
ngon nglt hoa cac thuat giai, theo dung trinh ty da 14p va luu vao mot (hodc mot sé) file véi phﬁn mo

rong 1a *.f90 (hoac *.f, *.for, ngﬁm dinh déi véi Fortran 77).

3) Tién hanh bién dich chuong trinh. O budc nay néu chuong trinh van con 13i cu phap ta s&
quay lai budc 2) dé chinh stra rdi tiép tuc bién dich lai chuong trinh. Qua trinh ctr tiép dién cho dén khi
trinh bién dich tao dugc file dich (Ojective file) va thuc hién lién két (link) dé nhan dugc file thuc hién

(executable file).

4) Chay chuong trinh (ttc chay file thuc hién) dé nhan duoc két qua. Sau khi nhan duogc két qua
tinh ta cAn phan tich, xem xét tinh hop 1y, dung din cua nd. Néu két qua khong phu hop can phai xem

xét lai budc 1) va budc 2).

1.2 CAU TRUC CHUNG CUA MQT CHUONG TRiINH FORTRAN

CAu trac chung ctua mot chuong trinh Fortran don gian nhu sau (nhiing phan dit trong déu
ngoic vudng 14 tuy chon, c6 thé co, ciing c6 thé khong):
[PROGRAM TenChuongTrinh]
[Cac_cau _lenh_khai bao)
[Cac_cau lenh _thuc hien]
END [PROGRAM [TenChuongTrinh]]
Nhu da théy, chi ¢6 mot cau 1énh bt budc trong chuong trinh Fortran 1a END. Cau 1énh nay

bao cho chuong trinh dich ring khong con cau 1énh nao hon nita dé dich.
Ky hiéu
END [PROGRAM [TenChuongTrinh]]
¢6 nghia rang co6 thé bo qua TenChuongTrinh trong cau 1énh END, nhung néu c6 TenChuongTrinh

thi tir khoa PROGRAM la bt budc.

TenChuongTrinh 1a tén cia chuong trinh, thuong dugc dat mdt cach tuy y sao cho mang tinh
goi nhd, ring chuong trinh s& giai quyét van dé gi. Cac_cau_lenh_khai_bao 1a nhiing cau 1énh khai
bao bién, hing,... va kiéu dit liéu trong mg ctia chung dé trinh bién dich cap phat bd nhé, phan ludng
xtt Iy. Cac_cau_lenh_thuc_hien 13 nhitng cau 1énh xac dinh qui tic va trinh tu thyc hién tinh toan, xu

ly dé dat dugc két qua.
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Trong cAu tric trén, cac muc (néu co) bét budc phai xuét hién theo trinh tu nhu dd mé ta. Cé
nghia la sau cdu 1énh mo ta tén chuong trinh s€ 1a cac cau 1énh khai bao, tiép theo 1a cac cau 1énh thuc

hién. Cau 1énh END phai dit & cudi chuong trinh.
1.3 CAU TRUC CAU LENH

Dang cau Iénh co ban ciia moi chuong trinh Fortran 90 co thé gém tr 0 dén 132 ky tu (cau 1énh
¢6 thé 1a tréng rdng; cau 1énh trong réng 1am cho chwong trinh d& doc hon béi sy phan cach 16gic giita
céc doan). Di véi phién ban Fortran 77 va cac phién ban trude d6, ndi dung cac cau 1énh phai bat dau
tlr ot thir 7 va kéo dai toi da dén cot thir 72. Néu cau 1énh b ndi dung dai hon, no s€ dugc ngét xuéng
dong duéi, va & dong ndi tiép nay phai c6 mot ky tu bat ky (khac dau cach) xuét hién & cot thir 6. Ban
doc can luu ¥ dic diém nay khi str dung cac chuong trinh ciia ngudi khéac, hodc ciia chinh minh, lap

trinh v6i cac phién ban Fortran 77 va trude d6. Fortran 90 khong ¢ sy han ché dé.

Mot cau 1énh ciing c6 thé c6 nhan. Nhén 1a mot sé nguyén duong trong khoang 1-99999. Nhan
(néu c6) phai 1a duy nhét trong mot chuwong trinh va phai dit & ddu cau lénh, phéan cach véi ni dung
cau 1énh boi it nhat mot dau cach. Ddi vaoi Fortran 77 va céc phién ban trudc, nhan dugc ghi vao cac
cot 1-5.

Tat ca cac cau 1énh, trir cdu Iénh gan (vi du Sotien = 1000.0), déu bat dau bang cac tir khoa
(keyword). Trén ddy chung ta di gip mot sb tir khoa nhu END, PRINT, PROGRAM, va REAL.

N6i chung trén mdi dong c6 mot cdu 1énh. Tuy nhién, nhiéu ciu 1énh ciing c6 thé xuit hién trén
mot dong, nhung chung phai dugc phan cach nhau boi cac diu cham phay (;). Pé cho 13 rang, chi nén

viét nhitng cau 1énh gan rat ngan, nhu:
A=1;B=1;C=1

Nhitng cau Iénh dai c6 thé dugc viét trén nhidu dong va phai c6 ky hiéu ndi dong (s& dugc trinh
bay dudi day).

1.3.1 Y nghia caia diu cach (Blank)

Noéi chung cac ddu cach 1a khong quan trong, ta c6 thé sir dung chung dé lam cho chuong trinh
dé doc hon bang cach viét thut cau 1énh vao (thém dau cach vao phia bén trai) hodc chén vao giita cac
cau lénh. Tuy nhién, ciing c6 nhiing chd khong dugc phép chén du cach vao, nhu cac qui ude vé cach

viet tir khoa, tén bicn,... ma ta goi 1a cac ky hiéu qui woc.

Ky hiéu qui udc trong Fortran 90 1a mot chudi lién tiép cac ky tu c¢6 ¥ nghia, chang han cac
nhdn, cac tir khéa, tén, hdng,... Nhu vdy, cac cach viét INTE GER, So Tien va < = 1a khong duogc
phép (<= 1a mot phép toan), vi giita chiing c6 dau cach khong hop 18, trong khi A * B thi dugc phép va
giong nhu A*B.
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Tuy nhién, tén, héng hodc nhén can phai dugc phéan cach voi cac tir kho4, tén, hﬁng hodc nhan
khac it nhit mot ddu cach. Nhu vay REALX va 30CONTINUE la khong duogc phép (vi X 1a bién, con
30 1a nhan).

1.3.2 Loi cha thich

Moi ky tu theo sau dau chdm than (!) (ngoai trir trong xau ky tu) 1a 16i chd thich, va duoc
chwong trinh dich bo qua. Toan bd ndi dung trén cing mot dong co thé 1a 10i chu thich. Dong tring
cling duoc dich nhu dong chd thich. Loi chi thich c¢6 thé duge dung mot cach tuy y dé lam cho

chuong trinh dé doc.

Ddi véi Fortran 77, néu ¢ét dau tién co ky tu “C” hodc “c” thi ndi dung chura trén dong do sé
duoc hiéu 1a 16i chu thich. Qui tic nay khong dugc Fortran 90 chap nhan. Nhung thay cho cac ky tur

“C” hoic “c", néu str dung ky tu ddu chdm than thi chiing lai twong duwong nhau.

1.3.3 Dong ndi tiép

Néu cau 1énh qua dai n6 c6 thé duoc chuyén mot phan xudng dong tiép theo bang cach thém ky
hiéu ndi dong (&) vao cudi cung ctia dong trude khi ngat phan con lai xuéng dong dudi. Vi du:

A=174.6* &

(T - 1981.2) ** 3

Nhu d3 néi ¢ trén, Fortran 77 sit dung cot thir 6 1am cot ndi dong, do d6 cach chuyén tiép dong

cua Fortran 90 s€ khong tuong thich véi Fortran 77.

Déu & tai cudi ctia dong chii thich s& khong dugc hiéu 1a sy nbi tiép cua dong chu thich, vi khi

do & dugc xem nhu la mot phz‘in cua chu thich.

1.4 KIEU DU KIEU

Nhu d3 thy trén ddy, cac chuong trinh Fortran thudng duoc bit ddu bang cic cdu 1énh khai bao
bién, hiang va kiéu dir lidu cia ching. Khai niém kiéu dit liéu (data type) 1 khai niém co ban trong
Fortran 90. Kiéu dir liéu bao g(‘im tap hop cac gia tri dir licu (chéng han, toan b0 cac sé), cach thic
biéu thi chung (vi du, -2, 0, 999), va tap hop cac phép toan (vi du, phép toan s hoc) cho phép xuat

hién trong chung.

Fortran 90 dinh nghia 5 kiéu dit liéu chuan, duoc chia thanh hai 16p 1a 16p céc kiéu sé (numeric)
gdm sd nguyén (integer), s6 thuc (real) va sb phiic (complex), va 16p cac kiéu khong phai sé (non-

numeric) gom kiéu ky tu (character) va kiéu 16gic (logical).
Lién két voi mdi kiéu dir liéu 13 cac loai (kind) dit liéu. Vé co ban diéu d6 lién quan dén kha
nang luu trit va biéu dién gia tri dir liéu. Chang han, co thé c6 hai loai s6 nguyén (integer): s6 nguyén

ngan va s6 nguyén dai. Chung ta s€ dé cdp deén van dé nay sau hon & cac phan sau.
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Ngoai cac kiéu dir lidu chuén trén ddy, ta co thé dinh nghia cho riéng minh cdc kiéu dir liéu
khdc, chiing c6 thé co cac tap gia tri va cac phép toan riéng.

Gén lién vé6i céac kiéu dit liéu con ¢ cac thude tinh dit lidu. Fortran dinh nghia kha nhiéu thudc
tinh, sau day la mot s6 thudc tinh thong dung:

— PARAMETER: thudc tinh hang,

— DIMENSION: thudc tinh mdng,

— ALLOCATABLE: thudc tinh cdp phdt déng,

— POINTER: thudc tinh con tro,

Thudc tinh c6 thé dugc dung di kém v6i cau 1énh khai bao kiéu dit lidu dé mo ta kiéu dir liéu
cua bién, hang. Trong nhiéu trudng hop thudc tinh ciing c6 thé duge ding doc 1ap nhu nhitng cau 1énh
khai bao.

1.4.1 Lép céc kiéu s6 (Integer, Real, Complex)

a. Kiéu s6 nguyén

Dit liéu ¢6 kiéu s nguyén la nhitng dir liéu nhén cac gia tri thudc tép sb nguyén, vidu 0, 1, 2,
3,..., =5, —10,... Bo6 1a tap hop cac s6 ¢o thé “dém dugc” hay tap c6 thu ty, tirc 1a mot sb nguyén bat ky
luén c6 mot sb lién trude va mot sb lién sau. Dé khai bao bién hodc hing c6 kiéu sd nguyén ta sir dung

cdu lénh:
INTEGER [(|[KIND=]kind)]|,attrs] ::] vhname
Trong do:
kind 13 loai, nhan mdt trong cac gia tri 1, 2, 4 hodc 8 (d6i voi UNIX hodc LINUX).

attrs 13 thudc tinh, nhan mot, hodc nhiéu hon, trong cac gia tri PARAMETER, DIMENSION,
ALLOCATABLE, POINTER,...

vname 1a danh sach bién hodc hang, dugc viét cach nhau bdi cac dau phay.

Tuy theo logi ma mot bién/hang nguyén sé& chiém dung luong bd nhé va pham vi gia tri 1a 16n
hay nho. Trong bang 1.1 din ra mién gia tri hop 1& d6i véi cac logi s6 nguyén dugc khai bao, trong d6
cot 1 biéu thi nhitng cach co thé khai bdo, cot 2 1a dung lugng bo nhé bi chiém gilt ung voi cac logi sb

nguyén, va cot 3 1a pham vi gid tri ciia cac loai s6 nguyén tuong tmg da khai bao.

Bang 1.1 Mién gia tri va dung lwong bd nhé ciia kiéu sé nguyén

Cich khai bio S6 byte chiém giir Pham vi gia tri

INTEGER 4 —2 147 483 648 dén
2 147 483 647

INTEGER*1 hoic INTEGER 1 —128 dén 127
(1) hoiic INTEGER (KIND=1)
INTEGER*2 hoic INTEGER 2 —32 768 dén 32 767
(2) hoiic INTEGER (KIND=2)
INTEGER*4 hoic INTEGER 4 —2 147 483 648 dén
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(4) hoic INTEGER (KIND=4) | [ 2 147 483 647

Céc vi du sau ddy cho thiy c6 thé sir dung cac cach khac nhau dé khai bao kiéu sé nguyén cho
céc bién, hing.
INTEGER, DIMENSION(:), POINTER :: days, hours

INTEGER(2), POINTER :: k, limit
INTEGER(1), DIMENSION(10) :: min

Tt ca cac bién dugc khai bao trén day déu c6 kiéu sb nguyén. Dong thir nhat khai bao cac bién
days, hours la nhiing bién mang mat chiéu c6 thudc tinh con tro, véi kich thude chua xac dinh, mdi
phan tir mang 1a mot s6 nguyén 4 byte; dong thir hai khai bao hai bién don (bién v6 huéng) k, limit co
thudc tinh con tro kiéu sé nguyén loai 2 byte; dong thr ba khai bao mot bién mang min gém 10 phan
tr, mdi phan tir 14 mot sb nguyén loai 1 byte. Nhitng khai bao trén twong dwong véi cach khai bao
dudi day:
INTEGER days, hours
INTEGER(2) k, limit
INTEGER(1) min

DIMENSION days(:), hours(:), min (10)
POINTER days, hours, k, limit

Céc bién trén cling cé thé dugc khai tao gia tri ban dau thong qua cac 1énh khai bao, chfmg han:
INTEGER (2) :: k=4
INTEGER (2), PARAMETER :: limit=12

Trong khai bao trén, bién limit c6 thudc tinh 12 PARAMETER nén gia tri cta né s& khong bi
bién doi trong qua trinh thyc hién chuong trinh. Béi vay n6 duoc goi 1a hdng, khac véi k 1a bién. Ciing
c6 thé khai bao bién va hang dudi dang sau day:
INTEGER days, hours
INTEGER (2):: k=4, limit
DIMENSION days(:), hours(:)

POINTER days, hours
PARAMETER (limit=12)

Véi cach khai bao nay, cac tir khoa DIMENSION, POINTER, PARAMETER (¢ ba dong
cudi) dugc goi 1a cac 1énh khai bao, dung dé dinh nghia bién, hang va thudc tinh cua chung.

b. Kiéu sé thuc

Kiéu s6 thue noi chung gan gidng véi tap sb thuc trong toan hoc. Khac véi kiéu sb nguyén, kiéu
sb thuc 1a tap hop “khong dém duoc”, hay tap khong co thu tu. Dé biéu dién sd thuc Fortran 90 sir
dung hai phuong phap gin ding 1a do chinh xac don va do chinh xac kép. Co thé khai bao kiéu sb
thuc béng cdu lénh:
REAL [([KIND=]kind)][[,attrs] ::] vname

Déi vai sb thue d6 chinh xac kép (hay do chinh xac gap doi) ta con co thé sir dung cau 1énh khai
bao:
DOUBLE PRECISION [[,attrs] ::] vname

Trong do:
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kind 1a loai, nhan gia tri 4, 8 hodc 16 (déi voi UNIX hoac LINUX).

attrs 1a thudc tinh, nhan mot, hodc nhiéu hon, trong cac gia tri PARAMETER, DIMENSION,
ALLOCATABLE, POINTER,...

vrname 13 danh sach bién hoic hing, viét cach nhau boi cac dau phay.

Cach khai bao, pham vi gia tri, d6 chinh x4c va dung lugng bd nhé bi chiém giit ing véi ting
logi sb thuc duge cho trong bang 1.2, trong d6 cac cbt 1, 2, 4 dugc mo ta twong tw nhu cac cot 1, 2, 3
trong bang 1.1. Riéng cot thir 3 ¢ ddy, do s6 thuc chi dugc biéu dién gin ding nén gia tri cla ching
chi dat dugc d6 chinh xac nhat dinh tuy theo dung lugng 6 nhé dung dé mo ta chung. Do chinh xac
trong truong hop nay dugc hiéu 14 s6 chir s6 c6 thé biéu dién chinh xdc gia tri ctia bién/hang thyc. Vi
du, néu chay chuong trinh sau day

REAL X

X =123456789.0
PRINT '(F30.2)', X
end

ta s& nhan duoc két qua trén man hinh Ia:
X= 123456800.00

Co¢ & ban doc s€ ngac nhién, vi bién x chi dugc gan gia tri r0i in ra ma gia tri in ra lai khdc véi
gia tri gan vao? Nguyén nhan cta sy khac nhau nay 1a & chd, ta di khai bao bién x 1a loai sb thuc 4

byte, do do chi co6 6 chit s0 dau tién bi€u dién chinh xac gia tri cua bién x.

Bang 1.2 Mién gia tri va dung lwgng b nhé cia kiéu sb thue

) P
Céach khai bao byte chinh Pham vi gia tri
chiém xac
giir (sb
chir
s0)
REAL —3.4028235E+38 dén —1.1754944E-38;
REAL*4 4 6 0;
REAL (KIND=4) +1.1754944E—38 dén +3.4028235E+38
REAL*8 -1.797693134862316D+308 dén
REAL (KIND=8) 8 15 —2.225073858507201D—-308;
DOUBLE 0;
PRECISION +2.225073858507201D-308 dén
+1.797693134862316D+308

Sau day 1a mét so vi du khai bao cac bién, hang c6 kicu so thuc.

! Khai bao cac bien co kieu du lieu so thuc

REAL X, Y(10)

REAL*4 A,B

REAL (KIND=8), DIMENSION (5) :: U,V

DOUBLE PRECISION, DIMENSION (:), ALLOCATABLE :: T
REAL, PARAMETER :: R_TDat = 6370.0

Dong thir nhat khai bao mot bién don X va mot bién mang Y gdm 10 phan tir, chung déu 1a
nhirng s6 thuc loai 4 byte; dong thtr hai khai bao hai bién don A va B 1a nhimg bién thuc logi 4 byte;
dong thir ba khai bao hai bién mang U, V, mdi bién gdm 5 phan tr 14 nhiing s6 thuc loai 8 byte; dong
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thir tw khai bao bién mang thudc tinh dong T c6 do chinh xac gp doi, tc mdi phan tir mang chiém 8
byte; dong cudi cuing khai bao hing don R_TDat, c¢6 gié tri khéi tao bang 6370.0.

c. Kiéu s6 phirc

Sé phtc dugc dinh nghia nhu mot cap co thwr tir cua hai s6 thuc duoc goi la phﬁn thuc va ph?m
40. Dit liéu kiéu sb phtc dugce khai bao béng cau lénh:

COMPLEX [([KIND =)kind)] [[,attrs] :: | vhname

Trong d6 tham sb kind nhin gi tri 4 hodc 8; tham s attrs 12 mot hodc nhidu thudc tinh, nhan
cac gia tri PARAMETER, DIMENSION, ALLOCATABLE, POINTER,...; vname 1a danh sach
bién hodc hang, viét cach nhau boi cac ddu phay.

Do chinh xac va pham vi gia tri ctia kiéu sb phtc 1a do chinh xac va pham vi gia tri cia cac
phan thyc va phan 4o. Dung lugng bd nhé chiém giit cia mot sé phirc 1a dung luong cua hai sb thuc.
Bang 1.3 liét ké cac cach khai bao va s byte chiém gitr cua cac bién, hang c6 kiéu s6 phirc.

Vi du, cau lénh:

COMPLEX (4), DIMENSION (8) :: ¢z, cq
khai bao hai bién phirc ¢z va eq, mdi bién 12 mot mang gdm 8 phan tir phirc, tirc 13 8 cip sé thuc, mdi
s6 thuc chiém 4 byte. Cau 1énh nay twrong dwong voi hai cau 1énh sau:

COMPLEX(4) cz, cq
DIMENSION(8) cz, cq

Bang 1.3 Mién gia tri va dung lwong b nhé cia kiéu sé phirc

Cich khai bao S6 byte chiém giir

COMPLEX
COMPLEX *4 8
COMPLEX (4)

COMPLEX (KIND=4)

COMPLEX *8
COMPLEX (8) 16
COMPLEX (KIND=8)
DOUBLE CPMPLEX

1.4.2 Kiéu ky tu (Character) va kiéu légic (Logical)

a. Kiéu ky tir

Kiéu ky tu c6 tap gia tri 1a cac ky tu 1ap thanh xau (chudi) ky tu. Do dai cia xau 1a sd ky tu
trong x4u da duoc khai bdo. Mdi ky tu trong xau ky tw chiém 1 byte bo nhé. Do dé, sé byte chiém giit
b nhd cua bién, héng kiéu ky tu tuy thudc do dai cia xau. Cau 1énh téng quat khai bao bién, héng
kiéu ky tur co thé 1a mot trong cac cach sau.

Céch 1:
CHARACTER (length) vname

Trong d6 length 12 mot s6 nguyén dwong chi d6 dai cuc dai ciia vaame; vrame 13 danh sach tén

bien, hang c6 ki¢u xau ky tu, viét cach nhau bdi dau phay.

Céch 2:
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CHARACTER (typel.type...])|attrib|,attrib]...] :: vname

Vi type 1a tham s6 do dai va loai, nhan mot trong cac dang:

(LEN = type-value)

(KIND = expr)

(KIND = expr, LEN = type-value)

([LEN =] type-value, KIND = expr)
trong d6 type—value co thé 1a dau sao (*), hang nguyén khong dau, hodc biéu thirc nguyén; expr la
biéu thirc xac dinh gi4 tri hing nguyén tuong tng v6i phuong phap biéu dién ky tu (ching han, chit

cai Latinh, chit cai Hylap,...).

attrib 13 mot hodc nhiéu thudc tinh, viét cach nhau boi ddu phay. Néu chi ra thudc tinh thi sau
d6 phai st dung dau (). Cac thudc tinh coé thé 1a: ALLOCATABLE, DIMENSION,
PARAMETER, POINTER,...

Cach 3:

CHARACTER [xchrs] vname [+lengths][(dim)] &
[/values/||,vname [*lengths][(dim)]] [/values/]

Trong d6: chrs 1a @6 dai (cuc dai) cia cac xdu, co thé 1a mot s nguyén khong dau, biéu thirc
nguyén nam trong ngodc don, hodc diu sao nam trong ngodc don (*); lengths 1a d6 dai (cuc dai) cua
xau, c6 thé 1a s6 nguyén khong diu, biéu thirc nguyén nam trong ngoic don, hodc diu sao nim trong
ngodc don (*); dim: khai bao mang, tirc vaame nhu 13 mang; /values/ 14 1iét ké cac hang ky tu, tic gia

tri cia cac bién, hang vname.
Vi du:

CHARACTER (20) St1, St2*30

CHARACTER wt*10, city*80, ch

CHARACTER (LEN =10), PRIVATE :: vs
CHARACTER*(*) arg

CHARACTER name(10)*20

CHARACTER(len=20), dimension(10):: plume
CHARACTER(2) susan,patty,alice*12,dotty, jane(79)
CHARACTER*S word /'start'/

Céc khai béo trén ddy c6 y nghia nhu sau: bién St1 c6 d6 dai cuc dai bang 20 ky tu, bién St2 c6
d6 dai cuc dai bang 30 ky tu; cac bién wt, city, ch tuong Gmg c6 do dai cuc dai 1a 10, 80 va 1 ky tu;
bién vs c6 do dai cuc dai bﬁng 10 ky tu va c6 thudc tinh PRIVATE; bién arg co do dai khong xac
dinh; cac bién mang mot chiéu name, plume mdi mang gém 10 phﬁn ttr, moi phﬁn tr 1a mot xau ¢6 do
dai cyc dai 20 ky ty; cac bién susan, patty, dotty co6 do dai cuc dai 2 ky tu, bién alice c6 d dai cuc
dai 12 ky tu va bién mang jane gdm 79 phan tir, mi phan tir 1a mot xau dai 2 ky tu; bién word dai tdi

da 5 ky tu va duoc khoi tao gia tri dau bﬁng 'start’.
b. Kiéu légic
Dir liéu kiéu 16gic chi nhn cac gia tri .TRUE. hoic .FALSE. Céu 1énh khai bao kiéu dit liéu

l6gic c6 dang:
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LOGICAL [(I[KIND=]kind)] |, attrs ::] vname
Trong do:
kind: 1a d6 dai tinh béng byte, nhan cac gia tri 1, 2, hodc 4.
attrs: 13 cac thudc tinh, c6 thé nhan mot hodc nhiéu gia tri, phan cach nhau béi dau phéy.
yname: Danh sach cac bién, hing, phan cach nhau boi ddu phay.

Sb byte chiém giit bd nhé cua kiéu dit lidu logic phu thudc vao loai dit liéu nhu mé ta trong
bang 1.4.

Bing 1.4 Mién gi tri va dung lwong b nhé cia kiéu logic

Cich khai bao Loai (KIND) S6 byte chiém giir
LOGICAL 4 4
LOGICAL*1 hoic
LOGICAL (1) hoic 1 1

LOGICAL (KIND=1)

LOGICAL*2 hodc
LOGICAL (2) hoic 2 4
LOGICAL (KIND=2)

LOGICAL*4 hodc
LOGICAL (4) hoic 4 4
LOGICAL (KIND=4)

Vi dy, cac cau 1é€nh sau day khai bao cac bién c6 ki€u logic dudi cac dang khac nhau:

LOGICAL, ALLOCATABLE :: flagl, flag2
LOGICAL (2), SAVE :: doit, dont = .FALSE.
LOGICAL switch

Cach khai bao d6 hoan toan tuong duong vdi cac cau 1€nh khai bao sau day:

LOGICAL flagl, flag2

LOGICAL (2) doit, dont = .FALSE.
ALLOCATABLE flagl, flag2
SAVE doit, dont

1.4.3 Phép toan trén cac kiéu dir liéu

Trong cac vi du true day ta da thdy mot s6 biéu thirc viét bang ngdn ngir Fortran trong do co sir
dung mot sd phép toan, nhu phép nhéan hai sd, phép cong hai sb,... Tuy nhién, v6i cac kiéu dir liéu
khac nhau, cac phép toan trén chiing ciing ¢6 thé khac nhau. Sau ddy s& trinh bay chi tiét hon vé van

dé nay.
N6i chung, Fortran dinh nghia bén 16p phép toan twong g vai cac kiéu dir liéu da dugc mo ta:
— Phép toan sé hoc: Str dung véi cac kiéu sb nguyén, s6 thuc va sb phirc.

— Phép toan quan hé, hay phép toan so sanh: Str dung véi cac kiéu s nguyén, s thuc, kiéu ky

tu, va ciing c6 thé d6i véi ca sb phirc trong trudng hop so sanh bang hoic khéng bang.
— Phép toan 16gic: Sir dung véi kiéu 1ogic, va co thé véi ca s6 nguyén.

— Phép toan gdp xau ky tu: Str dung véi kiéu ky tu.
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Bang 1.5 liét ké ky hi€u cac phép toan, th ty uwu tién, thir ty thyc hién trong biéu thuac va v
nghia ciia chiing, trong d6 thir ty wu tién dwoc xép sao cho mirc vu tién cao nhét 1a 1.

Maic du vay, trong luc viét chuong trinh ta can cha y mot sb6 diém sau day khi thyuc hién cac

phép todn ddi vdi céc kiéu dir liéu khac nhau:

— Trong mdt biéu thirc s6 hoc, néu cac toan hang c6 cing kiéu dir liéu thi kiéu dit liéu két qua 1a
kiéu dir liéu cia cac toan hang. Néu cac toan hang khac kiéu dit liéu thi két qua nhan dugc s& c6 kiéu
dir lidu cia toan hang c6 kiéu “manh nh4t”. Ching han, biéu thirc gdm hdn hop ca s nguyén va sb
thue thi két qua sé co kiéu s thuc, vi kiéu sd thuc “manh hon” kiéu sb nguyén. Tuy nhién, khi gan két

qua doé cho mdt bien thi kiéu cua ket qua s€ dugc chuyén thanh kiéu dit liéu cia bién. Vi dy, néu a, b,

x la cac bién thyc, con n 1a bién nguyén thi:

a=-22.9; b=6.1 => x=a+b=-16.8; nhung n=a+b=-16
a=2.9; b=6.8 => x=a+b=9.7; nhung n=a+b =9
Nhu da théy, gia tri cia a+b sau khi gan cho n thi phﬁn thap phan sé€ bi “chat cut”.

— Két qua cua biéu thirc quan hé va biéu thuc 16gic ludn ludén nhéan gia tri hoic .TRUE. hoic

FALSE.
Bang 1.5 Pinh nghia cac phép toan trong Fortran
Ky hiéu Tén goi/Y nghia Thu Thir tu thwe hién Vi du
phép tu wu
toan tién
Phép toan so hoc
w* Phép lity thira 1 Phai sang trai A ** B
* Phép nhin 2 Tréi sang phai A*B
/ Phép chia 2 Tréi sang phai A/B
+ Phép cong 3 Tréi sang phai A+B
- Phép trir 3 Trai sang phai A-B
Phép toan quan hé
EQ. (== Bing - Khoéng phéan dinh A.EQ.B; A=B
)
LT. (<) Nhé hon - Khong phéan dinh A.LT.B; A<B
.LE. (<= Nhé hon hojc bing - Khoéng phéan dinh A.LE.B; A<=B
)
GT. (>) Lén hon - Khoéng phéan dinh A.GT.B; A>B
.GE. (>= Lén hon hogic bing - Khoéng phéan dinh A.GE.B; A>=B
)
NE. (/= Khong bing (Khic) - Khéng phéan dinh ANE.B; A/=B
)
Phép toan logic
NOT. Phii dinh 1 Khong phéin dinh .NOT. L1
.AND. Va (Phép hoi) 2 Trai sang phai L1. AND. L2
.OR. Hoic (Phép tuyén) 3 Trai sang phai L1. OR. L2
XOR. Hodc triét tiéu 4 Tréi sang phai L1. XOR. L2
EQV. Twong duwong 4 Tréi sang phai L1. EQV. L2
NEQV. Khong twong dwong 4 Tréi sang phai L1. NEQV. L2
Gop ky tw
/! | Gép hai xau ky tir | - | Trai sang phai ST1//ST2

Sau day 1a moét so6 vi du wéc lugng gia tri cua bicu thic:

2 %% 9 ** (0,5 cho két qua 1a 8
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10 +3 %2 ** 4 —16/2 cho két qua 1a 50
3.5> 7.2 cho két qua 1a .FALSE.

Néu a va b 1a hai bién 16gic, khi d6 cac phép toan giita a va b s& cho két qua:

(:if;g;ﬁ; a .AND. b a.OR.b a.EQV. b a .Nh;Qv. 2.XOR.b
ii’_TTl;%%j .TRUE. .TRUE. .TRUE. .FALSE. .FALSE.
;:::ESSEE_ .FALSE. .TRUE. .FALSE. .TRUE. .TRUE.
abz;_F?RLSE-” .FALSE. .TRUE. .FALSE. .TRUE. .TRUE.
f:FFAALLSSl;j: .FALSE. .FALSE. .TRUE. .FALSE. .FALSE.

Néu ST1 va ST2 14 hai xau ky tu nhan cac gia tri:

ST1="Hanoi’
ST2=" — Vietnam’

thi
ST1 // ST2 s& cho két qua 1a ‘Hanoi — Vietnam’

1.5 HANG
Hang 1a nhitng ky hiéu qui u6c duoc sir dung dé biéu thi cac gid tri c6 kiéu riéng. Mdi kiéu dix

lidu c6 mot loai hing twong tng.

1.5.1 Hing nguyén

Hang nguyén dugc sit dung dé biéu thi cac gia tri kiéu s6 nguyén thuc sw. Biéu dién don gian
nhit va rd rang nhét 13 s6 nguyén khong du hodc co ddu. Trong trudng hop hing nguyén duong, thi
déu 1a khong bét budc (tuy ¥). Vi du:

1000, 0, +753, —999999, 2501

1a nhitng hang biéu dién trong hé co sb thap phan (co sé 10). Cac sb duong ciing c6 thé duoc biéu dién
duéi dang nhij phan (binary — co s 2), bat phan (octal — co s6 8) hodc thap luc phan (hexa — co sb
16), vi du:

trong hé co s6 2 (binary): B'1011'
trong hé co s6 8 (octal): 0'0767'
trong hé co s 16 (hexadecimal): Z'12EF'

Trong cac biéu dién trén, c6 thé sir dung chit in thuong hodc chit in hoa. Dau nhay kép (") c6
thé dugc st dung thay cho déu nhay don (') nhu 1a sy phan ranh gidi. Tuy nhién, cac dang thirc nay

khéng dugc dung véi cau 1énh DATA.

1.5.2 Hang thuc

Hang thuc dung dé biéu thi cac gi tri c¢6 kiéu sd thuc va c6 hai dang.
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— Dang thtr nhit dugc viét rat rd rang, goi 1a dang ddu phdy tinh, bao gdm mot diy sé c6 chira

dau cham thap phan. N6 c6 thé c6 dau hodc khong diu. Vi du:
0.09 37. 37.0 .0 -.6829135

Nhu vy, khi viét mot hiang thuc, c6 thé khong c6 sb nao phia bén trai hodc phia bén phai dau
chim thap phan (nhu 37. va .0), nhung chi c6 mot ddu cham thap phan khong théi thi khong dugc
phép.

— Dang tht hai duoc goi 1a dang dau phdy dong. V& co ban nd bao gdm hodc mot sé nguyén
hodc mot s6 thuc ddu phay tinh (c6 thé c6 dau hodc khong) va sau dé 1a chit cai E (hoic e), tiép theo 1a
s6 nguyén (c6 dau hoic khong). Sb nguyén ding dang sau E 1a chi s6 mii ciia 10, ham y rang d6 1a 10

luy thira ma sé dang trude E phai nhan véi né. Vi du:

2.0E2 (2.0 x 107 = 200.0)

2E2 (2 x 10* = 200.0)

4.12E+2 (4.12 x 10"* = 412.0)

-7.321E-4 (-7.321 x 10~* = -0.0007321)

Hing thuc duge luu trit dudi dang luy thira trong bd nhd, khong quan trong ching dugc viét
thuc su nhu thé nao. Boi vay, néu sd thue co thé duoc biéu dién dudi dang phan sb thi chung cling s€
duogc biéu dién gan dung. Tham chi, gitra s6 nguyén va sb thuc ¢ cung gia tri, ching ciing dugc biéu
dién khéac nhau. Vi vu 43 1a sb nguyén, trong khi 43.0 (hoac 43.) la sb thuc, va chung s€ duoc biéu

dién khac nhau trong bo nhd.

Pham vi va dd chinh xac cta héng thuc khong dugce chi ra mot cach chuén xéc, nhung d6 chinh

xé4c khoang 6—7 chit sb thap phan.

1.5.3 Hing ky tu

(T3

Hang ky tw 13 mot chudi cac ky ty nam trong cdp dau nhay don (¢ *) hodc nhay kép (“ ). Ngoai
trir cac ky tu didu khién (ching han, #27 1a ESC), nhitng ky tu khac thudc bang ma ky tu ASCII
(American Standard Code for Information Interchange — Bang md chudn ding dé trao déi théng tin
giita cdc thiét bi may tinh, gom 256 ky tw, ké ca cdc chit cdi, ky te thong thuong, ky tw diéu khién va ky
ti do hoa) déu c6 thé duge sir dung dé biéu dién hing ky tu. B&i vi mdi ky tu trong bang ma ASCII
tuong tmg véi sb thir ty duy nhit cia no, nén cac gia tri cua hang ky tu co sy phan biét giita chit
thuong va chir hoa.

Vi du:

“HANOI” khéc véi “Hanoi”, hoac “Hai Phong” khac voi “Hai phong”,...

Ciing can phan biét 15 khai niém hdng ma ta vira d& cap trén dy v6i hang duge khai béo trong
ciu 1énh thudc tinh PARAMETER. Khai niém hang & ddy 1a nhitng gid tri cu thé, chung c6 thé duoc
gan cho bién hodc hang cé tén. Con hang trong khai bao PARAMETER 12 hang c6 tén duoc xac dinh
boi tén hang va nhan gid tri cu thé 1a hdang theo khai niém & day; hang d6 s& khong bi thay doi gid tri
trong qua trinh thyc hién chuong trinh. Vi dy, hay xét doan chuong trinh sau:

REAL, PARAMETER :: X =12.
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REAL Y, Z
Y =23.
Z=X+Y
PRINT*, X, Y, Z
END

O day, X 13 hang (c6 tén), nhan gia tri khong ddi (13 hdng s6) bang 12. Con Y va Z 1a cac bién,

trong 6 'Y duogc gan boi hdng s6 ¢ gia tri bang 23.

1.6 TEN BIEN VA TEN HANG

Ta da thay rang vi tri bo nhé c¢6 thé dugc chi dinh boi tén tuong trung (symbolic names), goi 1a
tén bién hodc tén hang, nhu SoTien va LaiSuat. Tén bién, tén hing c6 thé gdm 1 dén 31 ky tu, va
phai bit dau bai mot chir cai tiéng Anh. Cac ky tw dugc sir dung dé céu tao tén bién, tén hang gdm 26
chit ci tiéng Anh, khong phan biét chit thuong, chit hoa, (A-Z va a—z), 10 chit s6 (0-9), va dau gach
dudi ().

Ngoai trir hing xau ky tw, Fortran khong phan biét tén viét bang chir thudng hay chit hoa, vi du
MYNAME va MyName 1a nhu nhau. C6 1& nhimg ngudi c6 truyén thong lap trinh Fortran 1au nim
thuong viét chuong trinh chi bang chit cai in hoa. Tuy nhién ta nén viét 1an ca chit thuong va chit hoa
cho dé& doc. Chéng han, néu ta viét SoTien chic chin s& d& hiéu hon la viét SOTIEN. Mit khac, vi
Fortran 90, va ca cac phién ban méi hon sau nay, khéng khong ché do dai tén chi 6 ky tu nhu cac
phién ban cii, nén dé rd rang, tén viét dai c6 thé s& tot hon tén viét ngin, vi ndé mang tinh goi nhé hon.
Chéng han, nén viét SoTien thay cho cach viét don gian ST.

Sau déy 1a mot sé vi du vé cach dit tén bién, tén hang hop 1¢ va khong hop 18é:

Tén hop 1€ Tén khong hop 1€
X X+Y (vi chira ddu + 1a mot phép toan)
R2D2 SHADOW FAX (vi chira ddu cach)
Pay Day 2A (vi ky tu dau tién 1a chit s6)
ENDOFTHEMONTH OBI-WAN (vi chtra dau — 12 mot phép toan)

Bién 1a vi tri bd nhd ma gia tri ctia n6 c6 thé bi thay ddi trong qué trinh thyc hién chuong trinh.
Tén cua bién duogc ciu tao theo qui tac trén day. Bién c6 kiéu va loai dit liéu x4c dinh, duoc cho bai

khai bao kiéu, vi du:

INTEGER X ! X 1a bién nguyén 4 byte

REAL LaiSuat ! LaiSuat 1a bién thuc 4 byte
CHARACTER LETTER ! LETTER la bién ky tu do dai bang 1
REAL :: A=1 ! A 1a bién thyc nhan gid tri khoi tao 1

Chu y rﬁng, bién c6 thé duoc khoi tao khi khai bao nd, nhu cau lénh cudi cung ¢ vi du trén.
Trong trudng hop nay phai st dung ddu hai chim kép (::). Gia tri ctia bién dugc khoi tao theo cach

nay c6 thé bi thay ddi trong qua trinh chwong trinh thyc hién.

Mic du cac bién X, LaiSuat va LETTER di dugc khai bao trong doan chuong trinh trén,
nhung gia tri cua ching van chua duoc xac dinh. Ban doc (dic biét 1a nhitng nguoi moi bat dau 1ap
trinh) phai chii y tranh viéc tham chiéu dén cac bién chwa dugc xac dinh nay, vi né c6 thé s& dan dén
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16i trong lac thuc hién chuong trinh (Run—time error), rat khé g& réi. Vi du, khi chay chuong trinh sau

day ta s& nhan duoc két qua dung:

Real x, y, z
x=3.0
y=2.0
z=x/y

print*, x,y, z
end
Nhung néu b6 di dong thir hai va thir ba rdi chay lai chuong trinh thi 16i Run—time error s& xuit hién

do cau Iénh z = x/y da tham chiéu dén cac bién x va y chua xac dinh.

Bién c6 thé dugc xac dinh bang nhiéu cach, vi du bang viéc khoi tao n6 (nhu vi dy trudc) hodc

bang viée gan gia tri cho nd, nhu trong vi du trén ddy hodc & nhitng vi du trudc.

Bién ciing c6 thé dugc gan gia tri ban dau bang 1énh DATA sau khi di khai bao, vi du:

REAL A, B
INTEGER, J
DATAA,B/1,2/1,J/0,-1/

Cau lénh DATA trén day lan luot gan cac gia tri 1 cho bién A, 2 cho bién B, 0 cho bién I va —1
cho bién J.

Tén (ké ca tén bién, tén hang va tén chuong trinh) trong chuong trinh phai 1a duy nhat. Chang
han, néu chuong trinh dugc dat t€n 1a TinhTien, thi viéc khai bdo mot bién khéc cung tén sé din dén

X

loi.

Céc bién da mo ta trong nhitng vi du ¢ trén goi la cac bien vo hudng, hay bién don, vi tai mot
thoi diém chung chi luu mot gia tri don nhat. Ngoai cac bién vo hudng con céd cac loai bien khac,

chang han bién mang. Ta s€ dé cap chi tiét dén céc loai bién nay sau.

1.7 QUI TAC KIEU AN

Céc phién ban trude cia Fortran ¢6 mot qui tac dit tén ngdm dinh dwoc goi 1a qui tic kiéu an
(implicit type rule). Theo qui tic nay, cac bién bit dau b?mg cac chir cai 1, J, K, L, M, N duoc tu dong
hiéu 14 bién c6 kiéu s6 nguyén (INTEGER), con cac bién bat diu bang nhiing chir cai khac, néu
khong dugc khai bao r6 rang, sé dugc hiéu 12 bién thuc (REAL). bé bao dam tinh twong thich cua cac
chuong trinh viét v&i cac phién ban trude, qui tic ndy van duoc ap dung ngdm dinh trong Fortran 90.

Tuy nhién, trong mét sé tinh hudng, qui tic kiéu an c6 thé din dén 18i chuong trinh trim trong
do nhitng so sudt dang tiéc khi dit tén bién. Gia tri thuc co thé dugc gan mot cach khong ¢d y cho bién
nguyén, lam cho phan thap phan sau dau chim thap phan bi chat cut. Vi du, néu khong khai béo kiéu
REAL cho bién LaiSuat thi cau lénh

LaiSuat = 0.12
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trong chwong trinh s& gan gié tri 0 cho bién LaiSuat, vi né dugc ngdm hiéu Ia bién nguyén.
Dé dé phong nhing 16i nhu vay, ngay tir dau chuong trinh ta nén dwa vao cau lénh sau

IMPLICIT NONE

Cau 1énh nay s& xo4 bo thudc tinh qui tic kiéu an, do do tat ca cac bién sir dung trong chuong
trinh bit budc phai duoc khai bao. D6 1a cach 1dp trinh t6t, vi c6 khai bao ta méi budc phai dé tam dén
bién va ¥ nghia ctia no.

Sau day ta s& xét mot vi du vé giai bai toan chuyén dong trong trudng trong luc.

Néu mot hon da duge tung 1én thiang dimg véi tc d6 ban du u, quing duwong dich chuyén

2
2 , ., . i A , 1 T

thang dung s clia nod sau thoi gian ¢ dugc cho boi cong thue s(¢) = ut — g7’ trong d6 g 1a gia toc trong
truong. Bo qua luc can ctia khong khi, hay tinh gia tri cla s, khi cho cac gia tri clia u va z.

Dé lap chuong trinh giai bai toan nay ta c6 thé hinh dung 16gic chuan bi chuong trinh nhu sau:

1) Nhap céc gia tri g, u va t vao may tinh

2) Tinh gia tri ctia s theo cong thirc da cho

3)In gia tricia s

4) Két thuc

Nhin dan bai nay c6 thé mot sé ngudi cho 13 nd qua tim thuong, tham chi ho cho ring n6 lang
phi thoi gian viét ra. Va do do, ta s& khong 1y 1am ngac nhién tai sao mot sé ngudi trong d6, nhit 1a
nhitng ngudi méi bat du 1ap trinh, lai thich 1am truc tiép trén may tinh, va 1ap trinh budc 2 trudc budc
1, dé rdi ling ting trudc két qua nhan dugc. Thuc té diéu nay rat quan trong, vi né tao cho ta thoi quen

phan tich bai toan mot cach k¥ ludng, thiét ké chuong trinh c6 tinh 16gic, va chon tén bién, kiéu bién

dé khai bao mot cach phu hop nhat.

Dua theo cac budc trén déy ta co thé viét chwong trinh nhu sau:
Vi du 1.4: Chuyén dong trong truong trong luc

PROGRAM ChuyenDongThangDung

! Chuyen dong thang dung duoi truong luc trong
IMPLICIT NONE ! Xéa b6 qui tic kiéu 4n

REAL, PARAMETER :: G = 9.8 ! Gia tdc trong truong

REAL S ! Quiang duwong (m)
REAL T ! Thoi gian

REAL U ! Téc dd ban dau (m/s)
PRINT*, ' Thoi gian Quang duong'
PRINT*

U =60

T=6

S=U*T-G/2*T**2
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PRINT*, T, S
END PROGRAM ChuyenDongThangDung

Trude hét, khai bao G 1a hang, vi gia tri ciia né duoc xac dinh khong thay ddi trong chuong
trinh va nhéan gia tri bang 9.8. Vi trong chuong trinh ¢6 sir dung cau 1énh IMPLICIT NONE do d6 ta
phai khai bao tit ca cac bién. Ban doc co thé kiém chung tic dung cua cu 1énh nay bang cach thir bo
qua mét cau 1énh khai bdo bién nao d6 (thém déu chim than vao dau dong 1énh) va chay lai chuong

trinh dé xem Fortran phan (g nhu thé nao.

1.8 PHONG CACH LAP TRINH

Trén thyc t& ¢ thé xay ra tinh hudng ta cin sir dung lai hodc nang cip cac chuong trinh di lap
tir rat 1au roi, hodc khai thac cac chuong trinh do mot nguoi nao do viét. S& rat kho khan néu trong
chuong trinh ching c6 mot 16i chii thich nao ca. Déi voi nhitng chuong trinh ciia minh, ¢6 thé ta da
quén di nhitng gi minh di viét. Viéc tim hiéu lai mot chuong trinh khong c6 nhiing 16i chd thich nhu

vay d6i khi lam cho ta nan chi, khong di kién nhan dé thyc hién.

Pé tranh tinh trang d6, can phai c6 mot phong cdch Idp trinh tt. Nghia 13 trong chwong trinh
phai c6 nhitng 16i chu thich ding chd, ddy du, rd rang; trong cic ciu 1énh nén chén vao nhimg déu
cach hop 1§, sit dung hop Iy cac ky tu in thuong va in hoa; gilta cac doan chuong trinh nén cé cac

dong tring; nén phan cip cac cau 1énh dé bd tri chiing sao cho c6 sy thut, tho, dé& theo dai.

Chang han, trong cic chuong trinh duoc viét trén ddy, ching ta thuong dua vao nhitng 10i cha
thich mang y nghia mé ta, nhu dong mé ta chuong trinh s& lam gi, cac bién duoc khai bao c6 ¥ nghia

gl,...

1.9 BIEU THUC SO
Trong chuong trinh ChuyenDongThangDung & vi du 1.4 ta da st dung dang ma ngudn sau:
U*T-G/2*T**2

Pay 1a mot vi du vé biéu thire s6 biéu dién biang ngon ngit Fortran, 1a cong thitc lién két cac
héng, cac bién (va cac ham, nhu ham tinh cin bac hai) bang cac phép toan thich hop. N6 chi ra qui tic
dé tinh gia tri cia mot biéu thirc dai s6 thong thuong. Trong truong hop trén day, biéu thirc chi tinh
mdt gia tri don nén nd duge goi 14 biéu thirc vo hudng.

Tht ty thyc hién cac phép tinh trong mdt biéu thirc duge xac dinh boi thi tu wu tién cla cac
phép toan. Tuy nhién, néu trong biéu thirc c6 cac bd phan ndm trong ngodc don () thi ching ludn ludn
duoc thuc hién trudce tién. Chfmg han, biéu thirc 1 + 2 * 3 s& cho két qua l1a 7, trong khi (1 +2) * 3 s€
cho két qua 14 9. Chii ¥ ring —3%*2 s& cho két qua 1a =9 chir khong phai 9.

Khi c6 cac phép toan ciing bac wu tién xuit hién lién tiép nhau trong biéu thirc, chung s& dwoc
thuc hién theo thtr ty tir trdi sang phai, ngoai trir phép léy lily thtra. Do @6, biéu thuc B/C*A duoc thuc
hién nhu (B/C)*A ma khong phai nhu B/(C * A). Dbi v6i cac phép toan lity thira, thir tu thuc hién 1a
tir phai sang trai. Vi du, biéu thic A**B**C dugc thuc hién theo nguyén tic A**(B**C).
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1.9.1 Phép chia véi s6 nguyén

Déi v6i nhitng ngudi méi 1ap trinh bang Fortran, ddy qua la mot van dé khong don gian, boi vi
nhiéu khi két qua nhan dugc cia cac biéu thirc ndm ngoai du doan cua ho. Véan d& 1a & chd, khi mot
dai lwong c6 kiéu s6 nguyén (hing, bién hodc biéu thirc nguyén) chia cho mot dai lwong c6 kiéu sb
nguyén khac, két qua nhan duoc ciing s& c6 kiéu sé nguyén, do phan 1é thap phan bj cét bo. Ta hay xét
cac vi du sau day.

10 /3 chokét quala3

19 / 4 cho két qua 1a 4

4/5chokétqualao

-8 /3 cho két qua 1a -2

3% 10/3 cho két qua 14 10

10 /3 * 3 chokét quala 9

Nhu vay, khi chia hai dai lwong nguyén cho nhau, két qua nhan dwoc 1a phan nguyén cua

thuong, con phan du bi cit bo.

1.9.2 Biéu thirc hdn hop

Fortran 90 cho phép thuc hién phép tinh vé6i biéu thire chira cac toan hang co kiéu khac nhau.
Nguyén tic chung la cac kiéu dit lidu “yéu hon” hodc “don gian hon” budc phai chuyén doi sang kiéu
dir lidu “manh hon”. Vi kiéu s6 nguyén 1a don gian nhét, cho nén trong biéu thirc c6 cac toan hang
nguyén va thyc thi cic toan hang nguyén phai chuyén thanh cac toan hang co6 kiéu thuc. Tuy nhién,
qua trinh chuyén doi nay chi thyc hién d6i v6i timg phép tinh ma khong nhét thiét ap dung cho ca biéu
thae. Vi du:

10/ 3.0 cho két qua 1a 3.33333

4./5 cho két qua 1a 0.8

2+#%(=2) cho két qua 14 0, vi 2%*(<2)=1/(2**2) = 1/4

Nhung biéu thirc

3/2/3.0
s& cho két qua bang 0.333333 vi 3/2 duoc tinh trudc, nhan gia tri nguyén bang 1.
1.10 LENH GAN. GAN HANG, GAN BIEU THUC

Lénh gan 1a cau 1énh dugc st dung phd bién nhat trong lap trinh. Ca phap cu 1énh gan c6 dang:
vname = expr

Trong d6 vrname 1a tén ciia bién hodc hang, expr 1a gia tri (hing) hodc biéu thirc. Muyc dich cua

cau lénh gan la tinh gia tri cta biéu thiic ¢ vé phai (n€u can) va gan cho bién/hang & ve trai. Nhu vay,

30



déu bang (=) trong cdu 1énh gan hoan toan khong c6 nghia nhu déu bang trong toan hoc, ma né duoc
hiéu 1 ddu gan, vanén doc l1a varame dugc gan boi gia tri ciia expr. Vi dy, cau lénh

X=A+B
duoc hiéu 1a ndi dung cta bién X dugc gan boi gia tri cia tong ndi dung cua bién A va ndi dung cia
bién B. Khi thuc hién cau 1énh, may s& ldy gi tri cia A cong v6i gid tri cua B, két qua nhan duoc sau
d6 s& gan cho bién X.

Tuong ty, cau 1énh

N=N+1
ham nghia 1a ting gia tri cua bién N 1én mot don vi. Puong nhién trong toan hoc biéu thirc nay khong
c6 y nghia. Tac ddng ctia qua trinh thyc hién cau 1€nh la léy ndi dung cla bién N cong vai 1, dugc bao
nhiéu gén lai cho bién N.

Néu expr khong cung kiéu dit v6i vrame, nd duoc chuyén ddi sang kiéu dit liéu cia vrame
trude khi gan. Co nghia 1a diéu d6 c6 thé dan dén sai s tinh toan. Vi du, gia str N 1a bién nguyén, con
X va Y la nhitng bién thuc thi:

N =10./3 (gia tri cia N s¢€ la 3)

X =10/3 (gia tri cia X s& 1a 3.0)

Y =10/3.(giatri cua Y s€ 1a 3.33333)

Su vo y trong 1ap trinh nhiéu luc ciing c6 thé din dén két qua sai khong dang c6. Chang han, khi
mubn tinh trung binh cdng hai sb (vi du diém trung binh cta hai moén hoc), néu dat tén bién cic mon
d6 1a M1 va M2 ma khong khai bdo ching la bién thie (tirc may s& hiéu d6 13 hai bién nguyén theo
qui tac kiéu an), thi diém trung binh duoc x4c dinh boi cau Iénh:

TBinh = (M1 + M2) /2
s& bi chdt cut phan thap phan do vé phai 1a két qua cta phép chia hai s6 nguyén. Néu tong (M1+M2)

khong chia hét cho 2 thi két qua nhan dugc la sai. Nhung, néu cau 1énh trén dugce viét dudi dang:
TBinh = (M1 + M2) /2.0
thi két qua lai hoan toan chinh xac mic du M1 va M2 van la nhing bién nguyén.
Sau day la méot s6 vi du vé cau 1énh gan.
C=(A**2+B**2)**05/(2*%A)
A=P*(1+R/100)** N

Cau lénh thir nhit c6 thé dugc viét bang cach khac khi sir dung ham thu vién SQRT (ham ldy

can bac hai) cua Fortran nhu sau:
C=SQRT (A**2+B**2)/(2*%A)

Tuy nhién, khong dugc viét cau 1énh duéi dang:

C=(A**2+B**2)** (1/2)/ (2 * A)
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Boi vi (1/2) trong biéu thirc liy thira s& nhan gia tri bing 0 do phép chia hai s nguyén cho nhau.

1.11 LENH VAO RA PON GIAN

Qua trinh nhan thong tin vao va két xuit thong tin ra ctia may tinh dwoc goi 1a qua trinh vao ra
dir li€u. Dang vao ra dir liéu don gian nhét trong Fortran 13 st dung cac 1énh READ* va PRINT*, va
dugc goi 1a vao ra truc tiép. Cac dang vao ra dit liéu phirc tap hon s& dugc dé cap dén trong nhiing
phan sau.

Trong cac muc trudc ta da gép cac cau 1énh véi READ* va PRINT*, nhung chua giai thich gi

vé chang. O ddy ta s& thiy rang d6 1a nhitng cau 1énh rat thuong dung ma ta can phai tim hiéu ngay.

1.11.1 Lénh vao dir liéu
Tir nhitng vi du trén nhan thdy cac bién dwoc gan gia tri bang cach st dung ciu lénh gan, ching
han nhu trong chuong trinh TinhTien:

SoTien =1000.0
LaiSuat = 0.09

Céch 1am nay khéng linh hoat, vi khi muén chay chwong trinh vé6i cac gia tri sé tién goc hodc
ldi sudt khac nhau, mdi 1an nhu vay ta phai thay ddi truc tiép cac cau 1énh gan nay trong chuong trinh,
sau d6 bién dich lai rdi méi thuc hién chuong trinh. Thay cho cach nay ta co thé sir dung cau Iénh
READ* nhu sau:
READ?*, SoTien, LaiSuat

Trong trudng hop nay, khi chay chuong trinh, may s& chd ta g6 gid tri ciia cdc bién tir ban
phim. Cac gia tri ndy c6 thé dugc gd trén cung mot dong, phan cach nhau bai cac ddu cach, ddu phay
hodc trén cac dong khac nhau.

Dang téng quat ctia 1énh READ* nhu sau:
READ*, list

Trong d6 list 1a danh sach bién; néu c6 nhiéu hon mot bién thi chung duoc viét cach nhau boi
déu phéy.

Khi vao dir liéu vai 1énh READ* can chu y mot s6 di€ém sau.

— MOi dong dir liéu dwoc gb lién tuc (khong dung dau ENTER xudng dong) duge goi 1a mot
ban ghi. Néu dong dir lieu qua dai, khong hién thi dd trén mot dong man hinh, n6 s€ dugc ty dong
“cudn” xubng dong dudi, nhung van thudc ciing mot ban ghi.

— Mbi mét 1énh READ khi nhan di liéu doi hoi mét ban ghi méi. Khi nhap dit li€u vao tir ban
phim, mdi ban ghi duoc phan tach nhau boi ddu ENTER (nhin phim ENTER). Do d6, cau lénh:
READ*, A, B, C
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s€ dugc thoa man véi mot ban ghi chtra 3 gia tri:

345
Trong khi cac cau 1énh:
READ*, A

READ*, B
READ*, C

doi hoi phai dua vao 3 ban ghi, mdi ban ghi chira 1 gia trj (ttrc 13 trong khi nhap dit liéu s& dung dau
ENTER xubng dong sau khi gd vao mot gia tri):
3

4
5

— Khi gap mot 1énh READ mdéi, nhitng dit li€u chua duwoc doc trén ban ghi hién thoi (néu con)

s€ bi bo qua, va mot ban ghi méi khac s€ dugc tim dén d€ nhan dir li€u.

— Néu 1énh READ doi hoi nhiéu dit liéu hon s dir liéu chira trén ban ghi hién thoi n6 ciing s&
tim dén ban ghi m&i tiép theo dé nhan tiép dit lieu. Do d6, néu dir liéu khong du dép ng cho 1énh
READ thi chuong trinh s& bi két thuc voi thong béo 16i.

Vi du, cac cau 1énh

READ*, A
READ*, B, C
READ*, D

véi cac ban ghi dit liéu dua vao 1a (6 ddy mdi dong dugc xem 1a mot ban ghi):

123
4
78
910

s€ c6 hiéu qua giong nhu cac 1énh gan sau:

[~ eN--I2
Il
N-JNG T Ny

Ttrc 1a cac gia tri 2, 3 trén ban ghi thir nhét, 8 trén ban ghi thir ba va 10 trén ban ghi tha tu, bi bd

qua.

1.11.2 Doc dir liéu tir file TEXT

Trén thyc té thudng xay ra tinh hudng, ta dang muédn kiém tra, chinh stra chuong trinh, trong d6
mdi lan chay, chuong trinh can phai doc vao nhiéu sé liéu. Chéng han, khi viét mot chuong trinh tinh
trung binh ctia 10 sb, chic chin ta s& cam thiy rat kho chiu néu ctr phai nhip vao 10 sb tir ban phim
(bang 1énh READ*) mdi khi thir lai chwong trinh. D6 1a chua noéi dén nhimng chuong trinh doi hoi
nhiéu dit liéu hon, nhu tinh diém trung binh chung hoc tdp cho mét 16p sinh vién khoang 50 nguoi,
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100 ngudi,... Dé tranh phién phirc trong nhitng trudng hop nhu véy, Fortran cung cip mdt phuong

thirc vao dit liéu kha don gian nhung rat hitu ich, 12 st dung file sb lieu.

Y tudng 13 ¢ chd, trude khi chay chuwong trinh, ta can phai chudn bj s lidu va luu ching vao
mot file riéng biét trén dia. File s6 lieu nay co thé duoc tao ra béng mét trinh soan thao bét ky va duoc
ghi lai dudi dang file TEXT (ASCII file) voi mot tén file nao do, chéng han SOLIEU.TXT. Khi chay
chuong trinh, may s€ tim dén file nay va nhan s6 liéu tir d6. Mudn vay, thay cho cau 1énh READ*, ta
st dung hai cau lénh méi c6 chirc nang tham chiéu dén file va doc dit liéu tir file. Dé tién trinh bay, ta
xét vi du don gian sau. Gia su ta c6 file sb lidu v6i tén 1a SOLIEU.TXT ma ndi dung ctia n6 chi gdm

3 s6 & dong dau tién cua file:
345
Bay gio ta hdy go chuong trinh sau day vao may va chay thu:

PROGRAM ThuFile

REAL A, B, C

OPEN(1, FILE = 'SOLIEU.TXT") ! M¢ file
READ(1, *) A, B, C ! Poc s6 lidu tur file
PRINT*, A, B, C

END

Cau 1énh OPEN két ndi s6 1 véi file SOLIEU.TXT trén dia. S6 1 nay duoc goi la UNIT, mang
ham nghia chi thi s6 hi¢u file (hay kénk vao/ra). Cau lénh READ ¢ day (khac véi 1énh READ¥) dinh
hudng cho chuong trinh tim va doc s liéu trong file duoc két ndi véi UNIT 1. Thong thudng sb
UNIT nhéan gia tri trong khoang 1-9999.

1.11.3 Lénh két xuat dir li¢u

Lénh PRINT* 14 cdu 1énh rt thuan tién cho viéc két xuit thong tin khi lugng dit liéu khong
16n. Thong thuong n6é duoc sir dung trong qua trinh xay dung, phat trién chwong trinh, hoic dua ra
nhitng két qua tinh toan trung gian dé theo doi tién trinh lam viéc ciia chwong trinh. Dang tong quat

cua no nhu sau:

PRINT¥, list

Trong d6 list c6 thé 1a danh sach hing, bién, biéu thirc va xau ky tu, duoc viét cach nhau boi
dau phay (,). Xau ky tu phai duoc dit trong cip dau nhay don (* *) hodc ddu nhay kép (). Néu list 1
danh sach rong thi 1énh nay c6 dang don gian 1a PRINT* va ¢ y nghia chén thém mot dong trong. Vi
du:
PRINT*
PRINT?#*, "Can bac hai cua ", 2, ' l1a', SQRT(2.0)

Sau day 1a mot sé qui tic chung ctia 1énh PRINT.
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— M&i cau 1énh PRINT* tao ra mot ban ghi moi. Néu noi dung ban ghi qua dai n6 s€ dugc

“cudn” xuong cac dong ti€p theo.

— Dbi véi s thuc, tiy theo do 16n gia tri ciia sé dwoc in ma ching ¢ thé duoc biéu dién dudi
dang diu phay tinh hodc ddu phidy dong. Néu mudn in & dang cau ky, c6 qui cach, ta co thé s dung
1énh dinh dang FORMAT. Vi du, dé in s6 123.4567 dudi dang déu phay tinh trén 8 cot, véi 2 chit s6
sau ddu cham thap phan, ta c6 thé viét:

X = 123.4567

PRINT 10, X
10 FORMAT( F8.2)

Lénh dinh dang FORMAT cho phép b tri khuon miu in theo qui cach dwgc chi ra & phan
trong dau ngodc don. Trong vi du trén, néu mudn in gi tri cta bién X kém theo nhimg chu thich hop
1y ta c6 thé dua thém vao cac hing ky ty. Ching han, thay cho cau 1énh trén déy ta co thé viét:

10 FORMAT( “Gia tri bien X =", F8.2)

Hang ky tu phai duoc dit trong cip ddu nhay don, hodc dau nhay kép. Ta s& d& cap chi tiét dén

cau lénh nay trong cac muc sau.

Lénh PRINT* ciing c6 thé duge dung dé in mot thong bao (hing ky tur) dai qua mot dong bang
cach st dung ky tu nbi dong. Vi du:

PRINT?*, 'Day la cau thong bao duoc &
&viet bang lenh PRINT co noi dong'

1.11.4 Két xuat ra may in

Néu mubn két xuat ra may in, ta chi can dit tham sé6 FILE="PRN’ trong cau lénh OPEN va két
hop véi viéc st dung 1énh WRITE. Vi du:
OPEN (2, FILE = 'prn')
WRITE(2, *) 'In ra may in'
PRINT?¥*, 'In ra man hinh'

Chu ¥ rang lénh WRITE trong truong hop nay phai gan két véi s6 hiéu file UNIT trong 1énh
OPEN. Lénh nay tong quat hon 1énh PRINT. Ta s& lam quen v&i cu 1énh nay & nhitng ndi dung sau.

1.12 SUDUNG HAM TRONG FORTRAN

Trén ddy ta da gap truong hop tinh cin bac hai cia mot s6 duong bang ham thu vién SQRT cua
Fortran. D6 chi 1a mot trong rat nhiéu ham c6 san do trinh bién dich cung cap. Hé thong cac ham nay
(va ca nhitng ham do nguoi dung xay dung bd sung thém) lap thanh mot thu vién cac ham trong (hay
con goi 1a ham thu vién), cho phép ta sir dung chiing nhu nhimg “hdp den” ma khong can biét ching
dugc xay dung nhu thé nao. Mdi mot ham nhu vay thuc hién mot chirc nang tinh toan khac nhau (nhu

léy can bac hai, tinh cosine,...) va cho mot gié tri két qua. Cac ham nay dugc tham chiéu truc tiép
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trong cac biéu thtre. Khi tinh biéu thtrc, ham s& dugc thuc hién theo trinh ty thuat toan da xay dyng va

gia trj tinh dugc ctia ham s& thay thé vi tri tham chiéu dén ham.

Vi dy, xét doan chuong trinh sau:

REAL X, Y
X =16.0
Y = 5.6 + SQRT(X)
PRINT*, X, Y
END

Trong chwong trinh ndy, dé tinh gia tri cua Y, can phai tinh SQRT(X). Vi X = 16.0 nén ham
SQRT(X) = SQRT(16.0) s& cho két qua 1a v/16.0 =4.0. Do d6, Y = 5.6 + 4.0 = 9.6. Mic du viy ta
hoan toan khong biét cach tinh cin bac hai ma ham SQRT thyc hién nhu thé nao. Va ta sir dung ham
SQRT dé tinh can béc hai ciia mot sé X nao d6 nhu 1a mot su thira nhan tinh dang dén, chinh xac cua

no.

Fortran cung cp cho ta mot thu vién cac ham kha phong phti. Dé tién str dung khi trinh bay &

c4c phén sau, trong bang 1.6 néu ra mot sé ham thong dung nhét.

Khi str dung cac ham thu vién ta can dic biét chu y dén tinh ndng cua chung. Vi dy, cac ham
INT va NINT duoc sir dung dé dbi sé thuc thanh s nguyén, nhung ham INT s& cit bo phan thap
phan trong khi ham NINT lam tron s thuc dén sé nguyén gan nhat:

INT(5.3)1a5 NINT(5.3)1a5
INT(5.8)1a5  NINT(5.8) 1a 6

INT(—5.3)1a—5 NINT(—5.3) 1a =5
INT(—5.8) 1a =5 NINT(—5.8) Ia —6

Bang 1.6 Mot s6 ham thw vién thuong ding cia Fortran

Tén ham Kiéu dir Kiéu dir
va loi goi ham Chirc ning ctia ham liéu cia doi liéu ciia két
) qua

INT (X) Chuyén s6 X thanh sé nguyén REAL INTEGER
sau khi chit cut phan thip phén

NINT (X) Lam tron s6 X dén sé nguyén gan REAL INTEGER
nhat

REAL (X) Chuyén s6 nguyén X thanh sb INTEGER REAL
thuc

ABS (X) Tim gia tri tuyét ddi cia X REAL REAL

IABS (X) Tim gia tri tuyét doi cha X INTEGER INTEGER

SQRT (X) Tinh can bac hai cia X REAL REAL

EXP (X) Tinh eX REAL REAL

ALOG (X) Tinh InX (logarit tw nhién) REAL REAL

ALOG10 (X) Tinh IgX (logarit thap phan) REAL REAL

SIN (X) Tinh Sine cia X REAL REAL

COS (X) Tinh Cosine ciia X REAL REAL

TAN (X) Tinh Tang cta X REAL REAL

MOD (X,Y) Tinh phan dw ciia phép chia hai INTEGER INTEGER
s6 nguyén X/Y

MAXO0(Xj,...,XN) Tim gia tri 16n nhit cha diy sb INTEGER INTEGER
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Xpeees X
MINO(X ..., Xx) Tim gia tri nhé nhit cia diy sb INTEGER INTEGER
Xl,"',XN
AMAX1(Xy,...,XN) Tim gi4 tri 16n nhit caa diy so REAL REAL
X peees X ) )
AMIN1(X,...,Xx) Tim gia tri nhé nhit cia diy sb REAL REAL
Xl,"',XN

Ham REAL dugc str dung dé d6i mot sb nguyén thanh mot sé thuc. Néu cac bién TONG va N
13 nhitng bién nguyén con T_BINH 1a bién thuc, khi d6 hai cdu 1énh sau day c6 thé cho két qua hoan
toan khac nhau:
T _BINH = TONG /N

va
T_BINH = REAL(TONG)/REAL(N)
Nhitng ham trén ddy chi doi hoi co mot dbi sd, nhung nhu da thiy trong bang 1.6, ¢6 thé co

nhitng ham doi héi hai ddi s6 hodc nhiéu hon. Vi du, ham MOD doi héi hai d6i sd, trong khi cac ham
MAXO0, MINO, AMAX1, AMINT lai c¢6 thé c6 s6 luong ddi s6 16n hon hoidc bang hai.

Vidy 1.5. Gia sit A, B, C 1a ba dinh ctia m6t tam giac. Ky hiéu AB, AC, BC 1a cac canh cia tam
giac, ALFA la goc kep gitia hai canh AB va AC. Cho biét 46 dai cua cac canh AB, AC va sb do b::ing
do cuia goc ALFA, c6 thé tinh d6 dai cua canh BC theo cong thtrc:

BC?= AB? + AC* — 2.AB.AC.Cos(Alfa)

Viét chuong trinh nhap vao d6 dai cac canh AB, AC va goc ALFA (d9) roi tinh d6 dai cia canh
BC.

Ta c6 chuong trinh sau:

REAL AB, AC, BC, ALFA
REAL PI
PI = 4.0*ATAN (1.0)
PRINT*,”Cho do dai cac canh AB, AC: ¢
READ*, AB,AC
PRINT*,”Cho so do goc (do) giua AB va AC:’
READ*, ALFA
BC = SQRT (AB**2 + AC**2 — 2*COS(ALFA*P1/180.0) )
PRINT*,’Do dai canh BC = ¢, BC
END
Trong chuong trinh trén, ham ATAN dé tinh Arctang. Vi Tang cua goc 7 /4 bang 1 nén

Arctang cia 1 bang 7 /4.

Mot trong nhimg ham rit quan trong duoc sir dung trong nhiéu linh vic 1a ham €, trong d6 e 1a
mot héng $6, ¢o gia tri bz"mg 2.718282 khi 1£iy tron s6 dén sau chir sd thap phén. Vi dy, ham mat d¢ xac

suat cua bién ngau nhién tuan theo ludt phan bo chuan chuan héa c6 dang:
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1
I
e 2

f(x)zm

Biéu thirc u6c lugng gia tri cuia ham nay viét bing ngdn ngit Fortran c6 thé c6 dang:
F = 1.0/SQRT(2.0*PI)*EXP(0.5*X*X)
BAI TAP CHUONG 1

1.1 Hay cho biét trong cac tén bién dudi day nhiing tén ndo viét sai theo qui wdc ctia Fortran, tai
sao: (a) A2 (b) A.2 (c) 2A (d) 'A'ONE (e) AONE (f) X 1 (g) MiXedUp (h) Pay Day (i) U.S.S.R. (j)
Pay Day (k) min*2 (I) PRINT

1.2 Hay xac dinh xem trong nhimg hang sau ddy hang nao viét dung, hing nao viét sai theo qui
udc cua Fortran, tai sao: (a) 9,87 (b) .0 (c) 25.82 (d) —356231 (e) 3.57*E2 (f) 3.57E2.1 (g) 3.57E+2 (h)
3,57E-2

1.3 Hay viét cac biéu thuc sau day dudi ngdn ngit Fortran:
(a) ax” + bxX + ¢=0; (b) ax” + bX + ¢>0; (c) ax” + bX + ¢<0; (d) ax” + bX + ¢ =0; (e)
ax’ + bx +¢>0; (f) ax’ + bx + ¢ <0

1.4 Tim chd sai trong doan chuong trinh sau:

INTEGER*1 A, N
INTEGER*2 B, M

REAL X
LOGICAL L
A=12.0

N =150

B =—54.4

M = 33456

L =.TRUE.

1.5 Hay gd doan chuong trinh sau vao may, chay tinh thir va khao sat nhitng thong bao 16i
(ERROR) khi dich chwong trinh rdi sira lai cho dung:
PROGRAM Dread_ful
REAL: A, B, X
X:=5
Y = 6,67
B=X\Y
PRINT?* 'The answer is", B
END.

1.6 Lap chuong trinh nhép vao hai s6 thuc A va B, rdi tinh téng, hiéu, tich thuong cua ching. In
két qua 1én man hinh véi nhimg dong chu thich phui hop. Hay khao sat diéu gi s& xay ra khi thyc hién
phép chia cho s6 0.

1.7 Hay 1ap chuong trinh nhap vao hai sé nguyén M va N, rdi tinh tong, hiéu, tich thuong cua
chung. In két qua 1én man hinh véi nhimg dong chu thich phu hop. Chu ¥ theo ddi va cho biét tai sao

v6i nhimng cip sé M, N khac nhau lai c6 thé cho két qua nhu nhau khi thyc hién phép chia hai sd.
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1.8 Cho trudc gia tri ciia ba bién thuc A=2, B=3, C=5 va hai bién nguyén [=2, J=3. Hay cho biét

gia tri ctia cac bi€u thirc sau néu chung dugc tinh bang chuong trinh Fortran:

1) A*B + C; 2) A*(B + C); 3) B/C*A; 4) B/(C * A); 5) A/ J; 6) UT/A; 7) A¥B**/A ** J * 2; 8)
C+(B/A)**3/B*2;9)A**B**[; 10)—B** A ** C;J/(1/J).

R/C,
1.9 Nhiét do thé vi 6 dugc xéc dinh boi cong thirc © = T(IOOOJ , trong d6 T (°C) va p (mb)

p
1a nhiét d6 va ap suit ban dau cua phan tir khi, R/C,~0.288. Hay lap chuong trinh nhdp vao gié tri

nhiét d6 va ap sudt ban dau ctia mot phan tir khi va tinh nhiét d6 thé vi caa no.
1.10 Gia sur ¢6 cac khai bao sau:

REAL P1,X,Y

INTEGER MAXI, A, B, I

PARAMETER (P1 = 3.14159, MAXI = 1000)

Hay tinh gié tri cta cac cau 1énh hop 1é dudi day, dong thoi chi ra nhimg cau 1énh khong hop 18,
tai sao. Cho A=3, B=4 va X=-1.0
I=A*B
I1=(990 — MAXI) / A
I=A*Y
X = pi*y
I=A/B
X=A/B
X =A * (A/ B)
I=B/0
I=A * (990 — MAXI)
I=(MAXI—990)/A
X=A/Y
I=PI*A
x = pily
I=B/A
I = (MAXI — 990) * A
L=A%*0
I=A* MAXI — 990)
1.11 Cho A, B, C va X 1a tén cua bdn bién thuc (REAL), I, J va K 1a tén cta ba bién nguyén
(INTEGER). Hiy stra cac ciu 1énh duéi ddy cho phi hop véi qui tic biéu dién biéu thirc s6 hoc bang

ngén ngtr Fortran.

)X =4.0 A* C
2) A=AC
3)1=2X—J
HK=3(1=J)
5) X = SA/BC
6)1=5J3
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1.12 Viét chuong trinh xac dinh sé 1an d4p cua qua tim trong ca cudc doi mot con ngudi.
Chuong trinh cho phép tinh v6i nhip dép bt ky cua qua tim (vi du 72 1an/phut) va véi tudi tho bat ky

clia mot ngudi (vi du 75 tudi). Liy sé ngdy trong mot nim bang 365.25 ngay.
1.13 Thoi gian bay (¢ — gidy) va do cao (h — mét) dat duoc ciia mdt vién dan phao duogc xac dinh
theo cac cong thuc:
S
t=
vcosé

2
t
h=vt—5
trong d6 S (m) 1a khoang céach tir noi bén dén muc tiéu; v (m/s) 1a van tdc ban dau cua vién dan; 0
(radian) 1a goc nang clia ndng phao; va g (m/s”) 1a gia toc trong truong. Cho g = 9.8 m/s>. Hiy viét
chwong trinh nhap vao khoang cich dén muc tiéu, goc nang ciia nong phao va van toc ban dau cia

vién dan va tinh thoi gian bay va d¢ cao dat dugc cua vién dan.

1.14 Biét thy ciia mdt gia dinh 1& mdt hinh chit nhat c6 cac kich thudc 1a Xy va Yy. Biét thy
dugc xdy dung trén mot khu dat ciing 1a hinh chir nhét c6 cac canh song song véi biét thy va co cac
kich thudc Xp va Yp. Ngoai biét thy, trong khu déat con c6 mot vuon hoa hinh tron ban kinh Ry,
Khoang tréng con lai ciia khu dat 1a c¢6. Hay viét chuong trinh nhap vao nhimg gia tri hop 1¢ cua cac
kich thudc cia biét thy, cua khu dat va cta vuon hoa va tinh xem néu mot nguoi cit co cét duoc 2

m?/s thi phai mat bao nhiéu thoi gian dé cat hét co trong khu dat do.

1.15 Viét chuong trinh nhép vao cac tir sO va mau s6 cta hai phan s0 roi tinh tong, hi€u, tich,

thwong cua chiing. In két qua dudi dang phan sb va gia tri phan trim cta phéan s6 két qua.

1.16 Viét chuong trinh doc vao gio, phut, gidy va doi ra gio biéu didn dudi dang sb thap phan
(vi du XX gid, YY phat, ZZ gidy s& duoc doi thanh HH.TTTT gio)

1.17 Viét chuong trinh nhap gia tri ba di¢én tré ciia mot mach dién mic song song va tinh dién
tré tuong dwong cuia mach theo cong thirc:

I 1 1 1
=—+—+

th Rl R2 R3

1.18 B6 3 s6 nguyén dwong m, n, p thoa min diéu kién m* + n* = p* duoc goi la bo ba s6 Pitago
(vi du, ba s6 3, 4, 5 1a mot bd sb Pitago), vi ba s6 ndy théa man didu kién 13 ba canh ctia mot tam giac
vuodng, trong d6 m va n 14 hai canh goc vudng, p 1a canh huyén. Cho hai sé nguyén duong x va y, véi

x >y, khi d6 co thé tao mot bo sb Pitago theo cong thirc sau:

m=x’ -y’
n = 2xy
p=x"+y
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Viét chuong trinh nhap vao hai s nguyén duong va thanh 1ap bd sé Pitago theo cac cong thirc

trén.

1.18 Tbc dd suy giam nhiét do theo phwong thing ding (gradient thing ding cia nhiét do)
trong 16p khi quyén dudi ciing c6 thé 1iy gin ding bang 0.6°C/100m. Viét chuong trinh x4c dinh nhiét

d6 khi quyén & d6 cao h (m) nao d6 néu biét rang nhiét d6 & muc nudc bién (h=0) 1a T (°C).
1.19 Hay biéu thi duéi dang cac cau 1énh cua Fortran nhitng ndi dung sau:
(a) Thém 1 vao gia trj caa bién I rdi luu két qua vao 6 nhé cua bién 1.
(b) Lay luy thira 3 cta I rdi cong v6i J va luu két qua vao 6 nhé L.
(c) Chia tdng cua A va B cho tich cia C va D rdi luu vao 6 nhé cia bién X.
1.20 Viét chuong trinh tinh gia tri cta biéu thic sau:

A= (x3 +sinb - 00'19238Xcos3x +0.20345)
15172 +5%

trong d6: x nhap tir ban phim; b=2"—31.769; c=lg(x*+5*)+In(x*+5")

1.21 Viét chuong trinh nhap vao toa d§ ba diém A(X1,y1), B(X2,¥2), C(X3,y3) roi tinh tich vé
hudng cua cac vecto AB, AC.

1.22 St dung trinh soan thao Fortran (hodc mot trinh soan thao bat ky) tao mét file TEXT c6 tén
la SOLIEU.TXT véi ndi dung cua file nhu sau:
23 12.5 65.2 21
67 8 34 56 76

32 45.6
54.6 67.8 21.3

Sau d6 viét chuong trinh doc file s6 liéu theo cac yéu cau: Poc cac gia tri thir nhat va thir ba & dong 1
va gan cho cac bién A, B; Doc cac gia tri thtr hai, tht ba va thtr tw & dong 2 va gan cho cac bién C, D,
E; Doc hai gia tri & dong 3 va gia tri tha nhét & dong 4 va gan cho cac bién X, Y, Z. In két qua nhén

duogc cua cac bién A, B, C, D, E, X, Y, Z Ién man hinh va so sanh v&i ndi dung file so liu.
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CHUONG 2. CAC CAU LENH CO BAN CUA FORTRAN

Trong chuong trude chung ta da 1am quen v6i mot sé ciu 1énh cia Fortran, nhu 1énh gan, cac
1énh vao ra don gian voi READ* va PRINT#*, [énh m¢ file OPEN dé nhan dir liéu tir file TEXT hodc
két xuat thong tin ra may in, 1énh dinh dang FORMAT,... Vi nhiing cau lénh do, ta di co thé viét

dugc mot sd chuong trinh don gian. Chuong nay sé nghién ctru nhitng cau 1énh phirc tap hon.

2.1 LENH CHU TRINH (DO LOOPS)

Khi viét chuong trinh, ta cé thé bat gap tinh huéng, mot hodc nhiéu cau 1énh nao do phai thuc
hién lip lai nhidu 14n giéng nhau. Ching han, muén in 10 s6 nguyén lién tiép, mdi 1an in mét sb, ta
phai ding dén 10 cau 1énh in ra. Piéu d6 1am cho ta nhiéu lic cam thiy bat tién. Tuy nhién, thay cho
cach lam trén day, Fortran hd trg mot cAu tric cau 1énh kha don gian nhung rat hiéu qua. b6 1a cau

1énh chu trinh, hay chu trinh l3p xac dinh. Ct phéap cau 1énh c6 thé c6 cac dang sau.
Dang 1:

DO m bdk = TriDau, TriCuoi [, Buoc]
Cac_ciu_lénh
m Céau_lénh_két_thiic
Dang 2:

DO m bdk = TriDau, TriCuoi [, Buoc]
Cac_ciu_lénh
m CONTINUE
Dang 3:

DO bdk = TriDau, TriCuoi [, Buoc]
Céac_ciu_lénh
END DO

Trong d6: bdk, TriDau, TriCuoi, Buoc phai c6 cung kiéu dit liéu; m 1a nhin cua cau 1énh két
thiic chu trinh, trong truong hop khong thé str dung cau 1énh két thuc nhu vay, c6 thé thay thé né bang
cau 1énh m CONTINUE nhu ¢ dang 2. Néu TriDau < TriCuoi thi Buoc phai 1 mot sé duong, nguoc
lai néu TriDau > TriCuoi thi Buoc phai 1a mét s6 4m. Néu Buoc=1 thi c6 thé bo qua Buoc.

Céu trac dang 1 va dang 2 1a ciia Fortran 77 va cac phién ban trudc do, nhung ching van tuong
thich véi Fortran 90. Méac du vay, do mot sb dic diém mo rong cua cau 1énh chu trinh trong Fortran 90

(ma ta s€ d€ c@p 6 cac phan sau), hién nay nguoi ta it st dung cac cau trac do.
Tap Cac_cau_lénh nam gitta DO va

m Ciu_l¢nh_két_thuc

hoac

m CONTINUE
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hodc
ENDDO
la nhitng cau 1&€nh duoc thuc hién lap di ldp lai. S6 lan 1ap lai dugc xac dinh boi:

S6 lan lgp = MAX { (TriCuoi — TriDau + Buoc) / Buoc, 0}

Tac dong cua 1énh chu trinh dwoc mo ta trén hinh 2.1. C6 thé tom tit tac dong nay qua cac budc

sau.
1) Bit dau chu trinh bdk duoc gan gia tri bang TriDau.
2) Sau d6 chuong trinh s€ thuc hién biéu thirc so sanh bdk<=TriCuoi hoic bdk>=TriCuoi:
a) Néu biéu thtrc cho két qua .TRUE. (dung):
a.1) Tiép tuc thuc hién Cac_ciu_lénh, ké ca Céau_lénh_két thic, nim trong chu
trinh réi ting hodc giam bdk mot luong bang tri tuyét ddi ciia Buoc
a.2) Quay vé thuc hién budc 2)
b) Néu biéu thuc cho két qua .FALSE. (sai) thi két thuc chu trinh

l |

Gan bdk=TriDau

Gan bdk=TnDau

bdk== TriCuoi

Thuic hign Cac Thue hign Cac
cau Bnh cau knh
T I
Tang bk mot Giam bdk mot
ligng bang lwgng bang
| Buoc| IEUUﬁl

] ]

a) Trudng hop TriDau<=TriCuoi b) Truong hop TriDau>=TriCuoi

Hinh 2.1 So' @6 khéi mé ta tac dong cia 1énh chu trinh DO
Ta nhan thdy, tic dong cua chu trinh 13 thyc hién Idp di ldp lai Cac_cAu lénh, ké ca
Céu_lénh_két_thic. Mdi 1an nhu vay gia tri cua bdk s& thay dbi phu hop véi Buoc, con TriDau va
TriCuoi duoc gir nguyén cho dén khi vong 1ap két thuc. Do d6, trong pham vi vong lap, tic 14 trong
Cic_ciu_lénh va Cau_lénh_két_thic, tuyét di khong dugc xuat hién nhimng ciu 1énh lam thay doi

gia tri ciia bdk, TriDau va TriCuoi, néu khong s& dan dén 15i khong ludng trude duge.
Vi dyu 2.1. Chuong trinh sau day sé& tinh tong cac s6 nguyén lién tiép tir N1 dén N2, trong d6 N1
va N2 dugc nhép vao tur ban phim.

INTEGER N1, N2, TONG, I
PRINT '(A))', ' CHO GIA TRI N1, N2 (N1<=N2):'
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READ*, N1, N2
TONG =0
DO I=NI1,N2,1
TONG = TONG + I
PRINT*, I
ENDDO
PRINT '(" TONG=",I5)', TONG
END

Khi chay chuong trinh, cic sé nguyén lién tiép tir N1 dén N2 s& duoc hién 1én man hinh va cudi
cung 1a thong bao két qua tong cua céac sb tir N1 dén N2. Cac céu 1énh
PRINT '(A))', ' CHO GIA TRI N1, N2 (N1<=N2):'
va
PRINT '(" TONG=",I5)', TONG
da chua trong d6 1énh dinh dang FORMAT. Tuy nhién, néu cam thay hoi xa la, c6 thé thay thé phan
dinh dang nay boi dau sao (*).

Trong cau 1énh

DO I = N1,N2,1
s6 1 cudi cung 1a gia tri cia Buoe, n6 ¢é thé dugc bo qua ma khong anh hudng gi dén két qua. Nhung
néu thay n6 bang —1 thi khi nhap N1 va N2 can phai luu y N1>=N2, néu khéng s& nhan duoc két qua
bét ngd (1?), vi khi d6 sé lan Idp bang 0.

Cac cau 1énh

DO I=NI1,N2,1
TONG = TONG + 1
PRINT*, I

ENDDO

ciing c6 thé dugc thay thé bai cac ciu 1énh sau day
DO 100 T =N1, N2

TONG =TONG +1
100 PRINT*, I

Trong truong hgp nay, cau 1énh

100 PRINT*, I
1a cau 1énh két thiic chu trinh, va vi Buoc c¢6 gia tri bang 1 nén ta di bo qua no. Ta ciing co thé ding
cau 1énh CONTINUE dé két thuc chu trinh nhu sau:

DO 100 I = N1, N2
TONG = TONG +1
PRINT*,

100 CONTINUE

Lénh CONTINUE & day c6 thé xem 1a “thira”, tuy vay trong nhiéu truong hop, dé an toan va rd

rang hon, ta ¢ thé sir dung nhitng céu 1énh “thira” kiéu nay.
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Vi du 2.2. Chuong trinh tinh cin bac hai cta s6 a theo phuong phap Newton c6 thé dugc mo ta
nhu sau:

1) Nhap vio sb a
2) Khoi tao x bang 1 (gan gia tri cho x bang 1)
3) Lap lai 6 lan cac budc sau day:
a) Thay x bédi (x + a/x)/2
b) In gia tri ciia x
4) Két thiic chuong trinh
Mi ngudn chwong trinh nhu sau:

PROGRAM Newton ! Tinh can bac hai bang pp Newton

REAL A ! S6 s& 14y can bac hai
INTEGERI ! Bién dém phép lip
REAL X ! Gia tri gin dung cta cin bac hai cua a
WRITE( *,*) ' Cho so se lay can bac hai: '
READ*, A
PRINT*
X=1 ! Khéi tao gia tri ban dau cua x (??)
DOI=1,6
X=X+A/X)/2
PRINT*, X
ENDDO
PRINT*
PRINT?*, 'Can bac 2 cua ‘,a,” tinh theo F90 la:".&
SQRT(A)
END

Khi chay chuong trinh, trén man hinh s¢ xuét hién 6 1an gia tri cua X. Gia tri & dong thir 6 duogc
xem 1a gan dng cta cian bac hai cta a tinh bang phuwong phap 1ip Newton, con gié tri in & dong cudi
cung 13 cin bac hai cia a tinh bang ham thu vién SQRT cua Fortran. Giita ching c¢6 thé co su khéac
nhau; khi a cang 16n thi sy khac nhau d6 cang nhiéu. Trong truong hop nay ta c6 thé ting s6 1an lip lai
bang cach thay s6 6 ¢ dong 1énh DO I = 1, 6 biang mot sé 16n hon va chay lai chuong trinh. Viéc so
sanh két qua nhan dwoc sau mdi lan thay doi dong 1énh nay s& gitp ta hiéu rd hon y nghia cua vong
lap.

Chit y: N6i chung Fortran cho phép cac bién bdk, TriDau, TriCuoi, Buoc nhan kiéu dit liéu 1a
sd nguyén hoidc sb thuc. Tuy nhién ta khong nén dung kiéu di liéu thuc, do s6 thuc duge biéu dién ¢
dang gan dung, c6 thé gay nén nhirng sai s khong ludng trude dugc.

2.2 LENH RE NHANH VOI IF

Cau truc r€ nhanh la kiéu cau triic rat pho bién doi voi cac ngdn ngir 18p trinh. Trong Fortran,

cAu truc 1& nhanh dwogc cho kha da dang. Sau day ta s& 1an luot xét timg trudng hop.

2.2.1 Dang 1
IF (BThuc_Logic) Cau_lénh
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Trong d6 Cau_lénh 1a mdt cau Iénh thyc hién nao d6 va khong thé 1a mot trong cac cau Iénh co

cau trac khac, nhu IF, DO,... BThuc_Logic 13 diéu kién r& nhanh. Tac dong cua cau lénh IF 13, néu

BThuc_Logic nhan gid tri .TRUE. (dGng) thi

hién Céu_lénh ngay sau do, nguoc lai, neu

gia tri JFALSE. (sai) thi Cau_lénh s€ bi b6 qua Sai
tuc v6i nhimng cau 1énh khac sau IF. So d6 khoi
duoc cho trén hinh 2.2. Ding
i Thuc hién

Vi du 2.3. Hay doc vao mdt so va cho Cau lénh
s0 4m hay s0 0. Chuong trinh c6 thé duoc viet
! Vi du ve lenh re nhanh
REAL X
PRINT '(A})',' CHO MOT SO:'
READ*, X H&nh 2.2 Cau tryc IF dang 1

IF (X > 0) PRINT *,' DAY LA SO DUONG'
IF (X <0) PRINT *,' DAY LA SO AM'

IF (X ==0) PRINT *,' DAY LA SO 0'

END

chuong trinh s& thuc
BThuc_Logic nhéan
va chuong trinh tiép

md tad tdc dong nay

biét d6 1a sé duong,

nhu sau.

Nhu d thay, ddi voi cdu tric nay, khi BThuc_Logic nhan gia tri .TRUE. (dung) thi chi c6 mot

cau lénh sau d6 duoc thuc hién.

2.2.2 Dang 2

IF (BThuc_Logic) THEN
Cac_cau_lénh
END IF

Vé nguyén téc, tac dong cta cau 1énh nay hoan toan giong voi cau tric dang 1 trén day. Su khac

nhau giita chiing chi 1a & chd, trong cu trac dang 1, khi diéu kién duoc thoéa man (BThuc_Logic nhin

gia tri .TRUE.) thi chi c6 mgt cau lénh sau IF dugc thuc hién, con trong truong hop nay, néu
BThuc_Logic nhan gia tri . TRUE. thi ¢6 thé c¢é nhiéu cdu lénh nam giira IF ... THEN va END IF s&

dugc thuc hién (Cac_cau_lénh ham nghia 14 c6 thé co nhiéu cau 1énh).

Vi dy 2.4. Viét chuong trinh nhap vao hai s6 thuc, néu ching dong thoi khac 0 thi tinh tong,

higu, tich, thuong ctia chung.

REAL X, Y, TONG, HIEU, TICH, THUONG
PRINT*, ¢ CHO 2 SO THUC:’
READ*, X, Y ! Poc cac s6 X, Y tir ban phim
IF (X /= 0.AND.Y /= 0) THEN

! X va Y dong thoi khac 0

TONG=X+Y
HIEU=X-Y
TICH=X*Y

THUONG =X/Y
PRINT*,” TONG CUA ’,X,” VA 4Y,” LA, TONG
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PRINT*,” HIEU CUA *,X,’ VA Y, LA:>,HIEU
PRINT*,” TICH CUA °,X,’ VA *Y,” LA>,TICH
PRINT*,” THUONG CUA ’,X,” VA Y, LA’,&

THUONG

END IF

IF (X == 0.0R.Y == 0) THEN ! Mot trong hai s6 = 0
PRINT*,” MOT TRONG HAI SO VUA NHAP = 0’

END IF

END

2.2.3 Dang 3

IF (BThuc_Logic) THEN
Cac_cau_lénh_1
ELSE
Cac_cau_lénh_2
END IF

Khéc vé6i hai cu tric trén, trong cAu trac nay viéc thyc hién chuong trinh c6 thé ré vé mot trong
hai “nhanh”: Néu BThuc_Logic nhan gi4 tri .TRUE. thi chwong trinh s& thuc hién Cac_cdu_I¢nh_1,

nguoc lai, chuong trinh s& thuc hién
d6 khéi mé ta tic dong cua céu truc nay

Vi du 2.5. Viét chuong trinh nhap
thyc. Néu ba s6 d6 thoa man diéu kién 1a

Bing

giac thi tinh dién tich cua tam giac. |Céc LT ” Cac cau kenh_1 |

thong bao “BA SO NAY KHONG
CUA TAM GIAC”.

PROGRAM TAM_GIAC

REAL A,B,C ! Ba s6 s& nhap vao
REAL P,S ! Nura chu vi va Dién tich

LOGICAL L1 Hénh 2.3 Cau tryc IF dang 3

LOGICAL L2
PRINT*, ' CHO 3 SO THUC:'
READ*, A,B,C
L1 = A>0.AND.B>0.AND.C>0 ! Ba s cung Duong
L2 = A+B>C.AND.B+C>A.AND.C+A>B
! Ba s phai thoa man bat dang thirc tam giac
IF (L1.AND.L2) THEN ! Thoa mén diéu kién Tam gidc
P = (A+B+C)/2
S = SQRT(P*(P-A)*(P-B)*(P-C))
PRINT*,' DIEN TICH TAM GIAC ="',S
ELSE ! Khong thoa min diéu kién Tam giac
PRINT*,"BA SO NAY KHONG PHAI LA 3 CANH &

&CUA TAM GIAC"
END IF
END
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Trong chwong trinh ndy ta da sir dung hai bién 16gic L1, L2 dé x4c dinh ba sé nhap vao co thoa
mén diéu kién 1a ba canh ctia mot tam giac hay khong. Cach dung céac bién kiéu nay rit co ich, vi trong
nhirng trudng hop phirc tap nd s& giup ta g& rdéi chuong trinh duoc nhanh chéng va chinh xac. Hon

nita, khi viét nhu vay chuong trinh trong sang sta hon.

2.2.4 Dang 4
IF (BThuc_Logic_1) THEN
Céc_cau_lénh_1
ELSE IF (BThuc_Logic 2) THEN
Cac_cau_lénh_2
ELSE IF (BThuc_Logic_3) THEN
Cac_cau_lénh 3
ELSE
Cac_cau_lénh_n
END IF
CAu trac nay duoc goi 1a cdu tric khéi IF (Block IF). Tac dong cua cu triic ndy dugc md ta
trén hinh 2.4. Trudc hét, chuong trinh s& kiém tra BThuc_Logic_1. Néu BThuc_Logic_1 nhan gié tri
.TRUE. thi Cac_cau_lénh_1 s& dugc thuc hién; néu BThuc_Logic_1 nhan gia tri .FALSE. thi
chuong trinh s& kiém tra dén BThuc_Logic 2. Néu BThuc_Logic 2 nhan gia tri .TRUE. thi
Cic_ciu_Iénh_2 s& duoc thyc hién; néu BThuc_Logic_2 nhan gia tri FALSE. thi chuong trinh s&
kiém tra BThuc_Logic_3,... Qua trinh ct tiép dién nhu vay cho dén khi néu tat ca cac BThuc_Logic
déu nhan gia tri .FALSE. thi chuong trinh s& thyc hién Cac_cdu_lénh_n. Néu Céc_ciu_lénh_* &
giai doan nao do6 ciia qué trinh da dugc thyuc hién, chuong trinh s& thoat khoi cau tric IF va chuyén
didu khién dén nhitng cdu 1énh ngay sau END IF, ngoai trir truong hop trong Céc_ciu_lénh_* co

1énh chuyén diéu khién GOTO dén mét vi tri khac trong chuong trinh.

bthuc logic 1

| Cac cau lénh_n |

Cac cau lénh_1

bthuc logic_2

Caccau lénh_2 Sai

bthuc logic_3

Cac cau lénh_3

Hinh 2.4 Céu tric IF dang 4
Vi du 2.6. Viét chuong trinh nhap diém trung binh chung hoc tip (TBCHT) ctia mét sinh vién

va cho biét sinh vién d6 duoc xép loai hoc tap nhu thé nao, néu ti€éu chuan xép loai dugc qui dinh nhu
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sau: Loai xuit sic néu TBCHT >=9; Loai gidi néu 9<TBCHT<=8; Loai kha néu 8<TBCHT<=7; Loai
trung binh néu 7<TBCHT<=5 va loai yéu néu TBCHT<S.

PROGRAM XEPLOAI 1

INTEGER DIEM

WRITE (*%,'(A}))") ' CHO DIEM TBCHT:'
READ*, DIEM

IF (DIEM < 0.OR.DIEM > 10) THEN
PRINT*, ¢ DIEM KHONG HOP LE’
STOP
! Dirng chuong trinh néu diém khong hop 16

ELSE IF (DIEM >=9) THEN
PRINT*,' LOAI XUAT SAC'

ELSE IF (DIEM >= 8) THEN
PRINT*,' LOAI GIOI'

ELSE IF (DIEM >=7) THEN
PRINT*,' LOAI KHA'

ELSE IF (DIEM >=5) THEN
PRINT*,' LOAI TRUNG BINH'

ELSE
PRINT*,' LOAI YEU'

END IF

END

Chuong trinh trén ddy c6 thé viét bang cach khac nhu sau.

PROGRAM XEPLOAI 2

INTEGER DIEM

WRITE (*,'(A}))") ' CHO DIEM TBCHT:'

READ*, DIEM

IF (DIEM < 0.OR.DIEM < 10) THEN
PRINT*, ¢ DIEM KHONG HOP LE’
STOP

END IF

IF (DIEM >=9) PRINT*,' LOAI XUAT SAC'
IF (DIEM >= §.AND.DIEM < 9) PRINT*,' LOAI GIOI'
IF (DIEM >=7.AND.DIEM < 8) PRINT*,' LOAI KHA'
IF (DIEM >= 5.AND.DIEM < 7)PRINT*,' LOAI TR.BINH'
IF (DIEM < 5) PRINT*,' LOAI YEU'
END

Trong hai chwong trinh trén, 1énh STOP lam két thiic (dimg han) chuong trinh khi gia tri cua
DIEM nhap vao khong hgp 1€ (DIEM < 0 hodac DIEM > 10). Cau 1énh WRITE ham chtra trong dé
dinh dang FORMAT (“(A\)’) ¢6 tac dung giit cho con tré man hinh khong nhay xudng dong dudi ma
nim ngay sau hing ky ty ‘CHO DIEM TBCHT: ‘. RS rang, néu st dung céu trac khéi IF nhu &
chuong trinh XEPLOAI_1, cic biéu thirc 16gic s& gon gang hon, va chuwong trinh trong sang sta hon
so voi chuong trinh XEPLOAI_2.
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2.2.5 Lénh nhay v diéu kién GOTO

Pay 1a mot trong nhimg cau 1énh duoc sir dung kha phd bién ddi voi Fortran 77 va cac phién
ban trudc. Khi 1ap trinh vai Fortran 90 1énh GOTO it dugc st dung do cai goi 1a “sy pha vo cAu tric”
clia n6. Mic du vay, cau l1énh nay gitp nguoi 1ap trinh cam thdy nhe nhang khi gip phai nhing tinh
hudng khoé xtr.

Cu phap cau 1énh GOTO c¢6 dang sau:

GOTO m

Trong d6 m 14 nhin ctia mdt cdu 1énh nao d6 s& duge chuyén diéu khién toi trong chwong trinh.
Khi gip 1énh GOTO, ngay lap tirc chuong trinh s& chuyén diéu khién t6i cau lénh c6 nhin m. Néu
trong chuong trinh khong c¢é cu 1énh nao c6 nhan m thi 16i s& xuét hién. Hon nita, cdu lénh s& duoc
chuyén diéu khién t&i (cAu 1énh ¢6 nhin m) khong dugc phép nam trong vong kiém soat cia 1énh chu

trinh DO va cau trac r& nhanh IF. Chang han, nhiing truong hop sau day 1a khdng dirgc phép:
GOTO 123
DOI=1,N
123X=X+Y
END DO

Hoac:

GOTO 456

IF (L1.AND.L2) THEN
456 A=B* C

END IF

Nhung c6 thé dung 1énh GOTO dé thoat khéi mot chu trinh 1ap hodc mot cu trac & nhanh nao do,
chang han:

DOI=1,N
GOTO 123

END DO
123 X=X+Y

Hoac

IF (L1.AND.L2) THEN

GOTO 456
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END IF
456 A=B*C

Sau day 1a mét vi du minh hoa tac dong ctia 1énh GOTO. Cho gié tri ctia cac bién logic L1 va
L2. Néu L1=.TRUE. thi gin I=1, J=2; néu L1=.FALSE. con L2=.TRUE. thi gan I=2, J=3; néu ca
L1 va L2 déu nhan gia tri FALSE. thi gan I=3, J=4. Khi d6, doan chuong trinh:

IF (L1) THEN
I=1
J=2
ELSE IF (L2) THEN
I=2
J=3
ELSE
1=3
J=4
END IF

¢6 thé duoc thay thé bai doan chuong trinh sau néu st dung 1énh GOTO

IF (NOT.L1) GOTO 10
=1
J=2
GOTO 30
10 IF (NOT.L2) GOTO 20
=2
J=3
GOTO 30
201=3
J=4
30 CONTINUE

2.2.6 Lénh IF s6 hoc

IF (BThuc_SoHoc) m1, m2, m3

Trong d6 BThuc_SoHoc 1a mot biéu thirc sé hoc, c6 thé co kiéu nguyén hoac thuc; m1, m2,

m3 la nhan cua cac cau lénh
Ngudi ta goi cdu tric IF nay
dinh r€ nhanh phy thudc vao
BThuc_SoHoc. Tac dong

mo ta trén hinh 2.5.

Truéc hét chuong
BThuc_SoHoc. Néu
gia tri am, chuong trinh s€
cau 1énh c6 nhin ml; néu

gi4 tri bang 0, chuong trinh

bthuc SoHoc

=0
Cau lénh co Cau lénh co Cau lénh co
nhan m1 nhan m2 nhan m3

Hinh 2.5 C4u tric IF s hoc

¢6 trong chuong trinh.
1a IF s6 hoc, vi quyét
ddu cua

cua cau trac nay duoc

trinh s€ tinh gia tri cia
BThuc_SoHoc nhan
chuyén diéu khién t6i
BThuc_SoHoc nhan

s€ chuyén diéu khién

toi cau 1énh c¢6 nhan m2; néu BThuc_SoHoc nhan gia tri duong, di€u khién sé dugc chuyén toi cau
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1énh ¢6 nhdn m3. Hai trong ba nhin m1, m2, m3 c6 thé trung nhau, c6 nghia 12 hai nhanh cua diéu
khién c6 thé chuyén dén cung mdt cau lénh. Tuy nhién cac cau Iénh c6 nhan m1, m2, m3 khong dugc
phép nam trong vong kiém soat cta 1énh chu trinh DO va cdu trac & nhanh khac. Ciing nhu 1énh
GOTO, lénh IF s hoc ciing it dugc sir dung khi 1ap trinh v&i Fortran 90.

Vi dyu 2.7. Nhap vao mét sb nguyén va xac dinh xem sb d6 nhé hon, 16n hon hay bang 50. Ta c6

chuong trinh sau.

INTEGER N
PRINT*, ' CHO MOT SO NGUYEN '
READ*, N
IF (N-50) 10, 20, 30
10 PRINT*,' SO NAY NHO HON 50'

GOTO 40
20 PRINT*,' SO NAY BANG 50'

GOTO 40
30 PRINT*,' SO NAY LON HON 50
40 CONTINUE
END

Néu ta chi quan tam dén viéc ) nhép vao cé 16n hon 50 hay khong, thi cAu trac ré nhanh chi

can chuyén diéu khién dén hai nhanh. Khi d6 chuong trinh duoc viét lai thanh:
INTEGER N
PRINT*, ' CHO MOT SO NGUYEN'
READ*, N
IF (N-50) 10, 10, 30
10 PRINT*," SO NAY NHO HON HOAC BANG 50"

GOTO 40
30 PRINT*,' SO NAY LON HON 50
40 CONTINUE
END

Céc céu truc IF dang 2, 3, 4 va IF s6 hoc ciing khong thé 1a cau 1énh két thuc cta 1énh chu trinh

DO.

Vi du 2.8. Gia sir ta can liét ké tit ca cac s6 nguyén chia hét cho 13 trong pham vi tir N1 dén N2
v6i N1 va N2 dugc nhap tir ban phim. Khi d6 chuong trinh ¢6 thé viét nhu sau néu sir dung 1énh chu
trinh DO dang 2 hoic dang 3 ma khdng thé sit dung dang 1:

Program Cach_1! Dung Chu trinh DO dang 2
write(*,'(A\)")' Cho hai so nguyen N1 va N2:'
read*, N1, N2
if (N1 > N2 .OR. N2 < 13) then

Print*, ' So lieu khong hop le &

& hoac khong co so nao chia het cho 13'

Stop
end if
Do 10 i=N1,N2
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if (mod(i,13)==0) then
print*, i
end if
10 Continue
End
Hoac
Program Cach_2 ! Dung Chu trinh DO dang 3
write(*,'(A\)")' Cho hai so nguyen N1 va N2:'
read*, N1, N2
if (N1 > N2 .0OR. N2 < 13) then
Print*, ' So lieu khong hop le &
& hoac khong co so nao chia het cho 13'

Stop
end if
Do i=N1,N2
if (mod(i,13)==0) then
print*, i
end if
enddo
End

2.3 KET HQP DO VA IF

Nhu da théy & vi du 2.8, chu trinh DO ¢6 thé bao ham ca ciu tric r& nhanh IF va nguoc lai.
Nghia la chu trinh DO co6 thé kiém soat toan bo cAu trac IF, hodc trong cAu trtc IF c6 chua tron ven
chu trinh DO. Nhat thiét chiing khong duoc phép giao nhau. Cu phap téng quat ciia cic cau trac ndy

nhu sau.

Dang 1: Céu trac IF nam trong chu trinh DO:
DO bdk = TriDau, TriCuoi, Buoc

IF (BThuc_Logic) THEN
END IF
END DO

Dang 2: Chu trinh DO nam trong ciu tric IF:
IF (BThuc_Logic) THEN

DO bdk = TriDau, TriCuoi, Buoc
END DO
END IF

Vi du 2.9. Chuong trinh sau ddy sé& két thiic sau 20 lan ldp, mic du s6 1an 1ap dugc qui dinh boi
Iénh chu trinh 1a 10000:
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PROGRAM IFinDO ! C.triic IF nim trong C.trinh DO
Do i=1,10000
If (mod(i,2)==0) write(*,*) i
If (i == 20) then
print*,’ Ket thuc sau lan lap thu ',i
stop
End If
Enddo
END

Vi du 2.10. Poc vao hai s nguyén M va N. Néu M < N thi in ra lan luot cac sb tr M dén N,

nguoc lai thi in thong bao M > N.
PROGRAM DOinIF ! C.trinh DO nim trong C.tric IF
Print*,' Cho hai so nguyen: '
Read*, M, N
if (M <= N) then

write(*,*)' Lap tu ',M, ' den ',N

Do i=M,N

write(*,*) i

Enddo
Else

write(*,*)' M > N'
End If
END

2.4 RE NHANH VOI CAU TRUC SELECT CASE

Mot trong nhitng phuong phap hiru hiéu dé chuyén diéu khién trong chwong trinh 1a sir dung

céu trac r& nhanh SELECT CASE. Dang téng quét ctia cau triic nay nhu sau.

SELECT CASE (BThuc_Chon)
CASE (Chonl)
Cac_cau_lénh_1
CASE (Chon2)
Cac_cau_lénh_2

CASE DEFAULT
Cac_cau_lénh_n

END SELECT

Trong 46 BThuc Chon, Chonl, Chon2,... phai c6 cung kiéu dit liéu s6 nguyén, 16gic hodc
CHARACTER*1. BThuc_Chon la biéu thie duoc tinh toan, nd con duoc goi la chi $6 chon. Chonl,
Chon2,... 1a cac gia tri hodc khoang gia tri ¢ thé ¢6 cia BThuc_Chon. Néu c6 nhiéu gia tri rdi rac,
chung phai duoc liét ké cach nhau boi cac diu phiy; néu 1a khoang gié tri lién tiép, chung phai duoc
biéu dién boi hai gia tri ddu va cudi khoang, phan cach nhau bang du hai chdm (:). Cdc_cdu_lénh_1,
Cic_cdu_l¢nh_2,... 1a tip cac ciu lénh thuc hién. Néu biéu dién so d6 khdi cu tric ndy no sé& gan
gidng v6i hinh 2.4, trong d6 cac BThuc Logic 1.,... duoc thay boi ménh d& néu BThuc_Chon thugc
tdp Chonl, ...

Tac dong cua cau truc nay c6 theé mo ta nhu sau.
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Bit dau: Xac dinh gi4 tri cua (Bieu_Thuc_Chon)
Néu gia tri cia Bieu Thuc Chon thudc tap (Chonl) thi
Thyc hién Cdc_cdu_lénh 1
Néu gia tri cia Bieu_Thuc_Chon thudc tip (Chon2) thi

Thyc hién Cdc_cdau_lénh 2

Néu Bieu_Thuc_Chon nhan céc gia tri khac thi
Thuyc hién Cdc_cdu_lénh n
Két thic
Vi dy 2.11. Viét chuong trinh xem sé ngay cia mot thang nao do6 trong nam.

INTEGER Month, Year
Print'(A\)',' Xem so ngay cua thang nao?'
Read*, Month
SELECT CASE (Month)
CASE (1,3,5,7,8,10,12) ! Cac thang c6 31 ngay
Print*,' Thang ', Month,' co 31 ngay'
CASE (4,6,9,11) ! Cac thang c6 30 ngay
Print*,' Thang ', Month,' co 30 ngay'
CASE (2) ! C6 28 hodc 29 ngay
Print'(A))',' Nam nao?'
Read*, Year
IF (Mod(Year,4).EQ.0.AND. &
& Mod(Year,100).NE.0.OR. &
& Mod(Year,400).EQ.0) then ! Nim nhuin
Print*,' Thang ', Month,' Nam ',&
Year, ' co 29 ngay'
Else ! Nam binh thuwdng
Print*,' Thang ', Month,' Nam ',&
Year, ' co 28 ngay'
End IF
CASE DEFAULT
Print*,' Khong co thang ', Month
END SELECT
END

Trong vi du 2.11, gia tri cua Bieu Thuc_Chon dugc xac dinh boi 1énh READ*, Month, tic
Month 13 Bieu Thuc Chon. Vi Chonl, Chon2 nhan cac tap gia tri roi rac (cac thang khong lién tuc)
nén chiing dugc liét ké cach nhau boi cac ddu phay.

Vi dy 2.12. Go mot ky tu va cho biét d6 1a chit cai hay chit s6.

CHARACTER*1 char
Print*,' Hay go mot Ky tu:'
Read*, Char

SELECT CASE (char)
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CASE ('0':'9")
WRITE (*, *) "Day la chu so ", Char
CASE ('A":'Z''a’:'z")
WRITE (*, *) "Day la chu cai ",Char
CASE DEFAULT
WRITE (*, *) "Day khong phai chu so, &
&cung khong phai chu cai."
WRITE (*, *) "Day la ky tu ", Char
END SELECT
END
O day, tap cac gia tri cia Chonl, Chon2 13 nhimg diy gia tri lién tuc trong cic khoang nén

chung dugc liét ké bang cach ndi cac gia tri dau khoang va cudi khoang boi ddu hai cham ().

2.5 THAO TAC VOI HANG VA BIEN KY TU (CHARACTER)

O muc 1.4.2 ta da xét kiéu dir liéu ky tu va cach khai bao cac bién, hang c6 kiéu ky tu. Hang ky
tu 1a tap hop cac ky tu thudc bang ma ASCII, khéng bao gom céac ky tu diéu khién, 1ap thanh mot day
dat trong cdp ddu nhay don (¢ ) hodc ddu nhay kép (“ ”). Bién ky tu 12 bién c6 kiéu ky tu, dugc khai
béo boi 1énh CHARACTER. Céc hing va bién ky ty ¢ thé duge gop v6i nhau dé tao thanh mot xau
ky tg moi.

Vi du 2.13. Trong chuong trinh 1am quen ¢ vi du 1.1 ta d3 gdp cach thao tac v6i hang va bién ky
tu nhung chua phan tich gi vé ching. Ta hay trd lai véi vi du d6. Chuong trinh sau day s& dwa ra 1oi
chao muimng néu ta gd tén minh vao khi duoc hoi.

Program WelCome
CHARACTER *20 Name

Print *,'Ten ban la gi ?'

Read*, Name

Write(*,*) 'Xin chao ban ', Name
END

Trong chuong trinh nay, l&énh PRINT in ra mot hﬁng ky tu (Ten ban la gi ?), 1énh READ* doc
gia trj cta bién ky tu Name do ta nhap vao, con 1énh WRITE in ra mot hang ky tu (Xin chao ban ) va
gia trj cua bién ky tu Name tiép theo d6. Bién Name di dugc khai bao c6 kiéu ky tu voi do dai cuc dai
1a 20. Khi chay chuong trinh nay, néu ta nhap mot xau ¢ chira ddu cach & gitta (vi du Hoang Nam)
ma khong dt trong cip dau nhdy, thi gia tri cia bién Name c6 thé s& bi cit bo phan bén phai nhat ké
ttr vi tri du cach. Chang han khi chay lai chuong trinh:

Ten ban la gi ?

Hoang Nam

Xin chao ban Hoang
(chtr khong phai Hoang Nam nhu ta mong mudn). Nhung néu ta gd vao “Hoang Nam’” (dit trong cip
déu nhay) thi két qua nhan duoc lai hoan toan binh thudong. Néu thay cau 1énh

Read*, Name
bai cau 1énh

Read (*,’(A)’) Name
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thi gia tri cta bién Name khi nhap vao khong duoc dit trong ddu nhay, vi trong trudng hop nay céac
diu nhay s€ dugc hiéu 1a méot bd phén ciia Name. Vi du, gia st ta da thay cau 1énh READ* nhu trén
va chay lai chuong trinh:

Ten ban la gi ?

Hoang Nam

Xin chao ban Hoang Nam
nhung

Ten ban la gi ?

‘Hoang Nam’

Xin chao ban ‘Hoang Nam’

Néu d6 dai xau ky tu vuot qua do dai khai bao cuc dai ctia bién ky tu thi phan bén phai nhat cua
xAu sé& bi cit bo. Vi du:

CHARACTER *7 Name
Name = ‘Hoang Nam’

Két qua bién Name s& c6 gia tri 1a ‘Hoang N’, vi d6 dai cuc dai ctia Name 13 7 (k¥ tu), khong
du dé chira noi dung ciia gia tri ‘Hoang Nam’.

Vi du 2.14. Chuong trinh sau day 1a mét vi du vé sir dung phép toan gép cac xau ky tu.
Character Ho*7,Dem*7, Ten*7, HoTen*21
Ho=‘Nguyen’
Dem=‘Van’
Ten=‘Thanh’
HoTen=Ho//Dem//Ten

PRINT*,°123456712345671234567°
PRINT*, HoTen
END

Khi chay chuong trinh nay ta s€ nhan dugc:

123456712345671234567
Nguyen Van Thanh

Dong dau tién clia két qua viét mot diy cac chir s6 chi nham muc dich dé ta d6i sanh d¢ dai cac
x4u mot cach d& dang. Bién HoTen co gi tri bang gia tri cua ba bién Ho, Dem va Ten. Vi ba bién nay
déu c6 do dai khai bao 1a 7 (ky tu), nén giita Van va Thanh c6 4 khoang trong (4 dau céch).

BAI TAP CHUONG 2

2.1 Viét chuong trinh hién thi cac s nguyén trong khoang tir 10 dén 20 va cin bac hai twong
ung cua chung.

2.2 Viét chuong trinh tinh téng cua cic sd nguyén lién tiép trong khoang tir 101 dén 1000 va
hién thi két qua 1én man hinh duéi dang:

TONG CAC SO NGUYEN TU 101 DEN 1000 LA: XXXXXX
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2.3 Viét chuong trinh tinh tong cta cac sé nguyén chén lién tiép trong khoang tir 2 dén 1000 va

hién thi két qua 1én man hinh du6i dang:
TONG CAC SO CHAN TU 2 DEN 1000 LA: XXXXXX

2.3 Két qua diém thi 10 mén hoc ciia mét sinh vién duoc ghi trong file DIEM.TXT. Viét
chuong trinh doc diém thi cia timg mén, tinh diém trung binh cta cac mon va hién thi 1én man hinh
diém cac moén va diém trung binh cua sinh vién do.

2.4 Két qua diém thi 10 mon hoc ciia mét sinh vién dugc ghi trong file DIEM.TXT. Két qua thi
dugc xem 1a dat yéu cau néu diém thi 16n hon hodc bang 5. Viét chuwong trinh doc diém thi cta ting
mon va cho biét s6 mon thi dat yéu ciu cua sinh vién do.

2.5 Viét chuong trinh nhap vao toa d6 ba diém A(xy,y;), B(x2,y2), C(x3,y3). Néu ba diém khong
thang hang thi tinh dién tich tam gidc ABC, nguoc lai thi dua ra thong bao "Ba diem A, B, C thang
hang".

2.6 Viét chuong trinh nhap vao toa do ba diém A(x1,¥1), B(X2,¥2), C(X3,Y3). Néu ba diém khong
th.'fmg hang thi xac dinh toa d6 trong tam cua tam giac ABC, nguoc lai thi dua ra thong bao "Ba diem
A, B, C thang hang".

2.7 Viét chuong trinh nhap vao toa d6 ba diém A(xy,y;), B(X2,y2), C(x3,y3). Néu ba diém khong
thang hang thi tinh do dai cac duong trung tuyén cia tam gidc ABC, nguoc lai thi dua ra thong bao
"Ba diem A, B, C thang hang".

2.8 Viét chuong trinh nhép vao 3 s6 thuc a, b, ¢ thoa man diéu kién 1a ba canh ctia mot tam giac
1di tinh dién tich, cac duong cao va ban kinh dudng tron ngoai tiép ciia tam giac d6. Gei y: Ban kinh
dudng tron ngoai tiép R=(abc)/(4S), v6i S 1a dién tich.

2.9 Viét chuong trinh nhip vao cac hé s a, b va: 1) Giai phuong trinh ax + b = 0; 2) Giai bat
phuong trinh ax +b > 0.

2.10 Viét chuong trinh nhap vao cac hé sd a;, by, ¢, a, by, ¢, va giai hé phuong trinh:

alx + bly = Cl

2.11 Viét chuong trinh nhap vao cac sb thuc a, b, ¢ va giai bat phuong trinh ax> + bx + ¢ > 0

2.12 Tim sb nguyén dwong n 16n nhat thoa man diéu kién: a) 3n® — 212n<10; b) 123n"* — 3n +
4 <54; ¢"—19991gn < 6.

2.13 Viét chuong trinh nhap vao n s6 thuc va cho biét c6 bao nhiéu s6 dwong, 4m va bang 0.

2.14 Piém thi hoc ky cta mot 16p sinh vién duoc cho trong file DIEM_HK.TXT. Cu tric file
duoc mo ta nhu sau: Dong 1 gom 2 sb nguyén dwong, chi s6 lugng sinh vién cua 16p (N) va sé mon
hoc (M); Dong 2 gdm M sb nguyén duong chi s don vi hoc trinh cia M mén hoc; N dong tiép theo,

moi dong gom M+1 s0, sO thir nhat 1a mdt s6 nguyén duong, chi ma s6 cia tirng sinh vién, M s6 thuc
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tiép theo twong tmg 1a diém thi cia M mén hoc (diém thi cé gia tri trong khoang 0—10). Viét chuong
trinh doc s6 liéu trong file va tinh diém trung binh chung hoc tp cia tirng sinh vién theo cong thirc:

Diém trung binh chung — ;(D iém mon i )x(S6 hoc trinh mon 1)

Z (S8 hoc trinh mon i)
i=1
In két qua 1én man hinh thanh hai cot, tvong (mg 1a ma s6 sinh vién va diém trung binh chung hoc tap
cta sinh vién do.
2.15 Phat trién bai tap 2.14 bﬁng cach, tién hanh xép loai hoc tap cho sinh vién dya vao diém
trung binh chung hoc tép (TBCHT) nhu sau:

— Néu TBCHT < 5.0: Loai yéu (YEU)

— Néu 5.0 < TBCHT < 7.0: Loai trung binh (TRUNG BINH)
— Néu 7.0 < TBCHT < 8.5: Loai kha (KHA)

— Néu 8.5 < TBCHT < 9.0: Loai gioi (GIOI)

— Néu TBCHT > 9.0: Loai xuit sic (XUAT SAC)

In két qua 1én man hinh thanh ba cot: cot 1 1a ma sb sinh vién, cot 2 1a diém trung binh chung hoc tap,
va cot 3 1a két qua xép loai.

2.16. Viét chuong trinh nhép vao ) lwgng mén hoc (M), s6 hoc trinh cua tirng moén, ho tén va
diém thi cia M mén hoc ctia N sinh vién rdi tinh diém trung binh chung hoc tap, xép loai hoc tap theo
cach thirc tinh va xép loai & cac bai tap 2.14 va 2.15. In két qua vao file KETQUA.TXT dudi dang:

HO VA TEN DIEM TBCHT XEP LOAI

Nguyen Van A 8.7 Xuat sac
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CHUONG 3. CAC CAU TRUC MO RONG

3.1 CHU TRINH DO TONG QUAT VA CHU TRINH DO LONG NHAU

Trong chuong 2 ta da xét 3 dang chu trinh DO, trong d6 dang 1 va dang 2 doi héi phai st dung
céc dong 1énh c6 nhan dé két thuc chu trinh. Diéu d6 1am cho ta nhiéu liic phai nhé moét cach may moc
hé thdng cac nhin nay, nhit 1a khi chuong trinh ¢6 nhiéu vong lap hodc khi vong lap doi hoi phai kiém
soat mot doan chwong trinh dai. Con dbi v6i cu tric dang 3, néu trong chwong trinh c6 chita nhidu
vong 1ap 1dng nhau s& 1am cho ta ling tung khi can phan biét mdi vong lap bat dau va két thuc & dau.
Su bt tién d6 s& tang 1én khi chwong trinh dang c6 13i va ta dang phai g& rdi. Dé khic phuc nhugc
diém nay, Fortran 90 cho phép str dung cac chu trinh DO tdng quat, trong d6 mdi vong lip s& duoc
gan tén, twong tu nhu nhin, nhung vi tén dwgc dit gan voi 1énh chu trinh nén gitp ta dé nhé va dé
kiém soat hon. Ct phéap ciu 1énh chu trinh tong quat nhu sau.

Ten_ChuTrinh: DO bdk = TriDau, TrCuoi [, Buoc]
Cac_cau_lénh
END DO Ten_ChuTrinh

V& nguyén téc, tic dong ctia chu trinh DO nay hoan toan gidng vdi cc chu trinh DO trude day.

Ngoai ra, tat ca cac dang chu trinh DO déu c6 thé 1ong nhau sao cho chu trinh ngoai kiém soat
toan bo chu trinh trong. C6 thé ¢ cac cu tric 16ng nhau sau day.

Dang 1:

DO m1 bdkl=...
.I.)'O m2 bdk2=...
Cac_cau_lénh

m2 Céu_lénh_két_thic
[ hoac: m2 CONTINUE |

m1 Cau_lénh_két_thuic
[ hodic: m1 CONTINUE |
Dang 2:
DO bdkl=...
DO bdk2=...

Cac_cau_lénh
END DO

END DO
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Dang 3:
ChuTrinh_I: DO bdkl= ...

ChuTrinh_2: DO bdk2=...
Cac_cau_lénh
END DO ChuTrinh_2

END DO ChuTrinh_1

Dang 1 va dang 2 1a cic dang chu trinh 16ng nhau khi sir dung cau tric DO & chuong 2. Dang 3
1a chu trinh 16ng nhau sir dung ciu trac DO tong quat. Trong cac cu trac trén, Cdc_cdu_Iénh ciing co
thé 1a cac chu trinh DO khac. Nghia 13, vé nguyén tic ta c6 thé sir dung cau trac ¢6 nhiéu hon hai chu
trinh 16ng nhau.

Vi du 3.1. Lap chuong trinh tinh tong diém thi dai hoc cho cac thi sinh.

PROGRAM TinhDiem
WRITE(*,’(A\)’)” Cho so thi sinh can tinh:”
Read*, N
ThiSinh: DO i=1,N
TongDiem=0.0
MonThi: DO j=1,3
Print*, “Cho diem thi mon “, J,&
&” cua TS thu “, I
Read*,Diem
TongDiem=TongDiem+Diem
END DO MonThi
Write(*,”(” Diem TS “,I3,”=",F5.1)’)&
I,TongDiem
END DO ThiSinh
END
Trong chuong trinh trén ta da sitr dung hai chu trinh léng nhau dang téng quat, trong dé chu
trinh ngoai duoc dat tén 1a ThiSinh, vi nd 13p theo sb thi sinh can phai tinh, con chu trinh trong dugc

dat tén 1a MonThi, ham y 1a s€ 1ap theo ) lwgng mon thi. Cach dat tén nhu vy s€ mang tinh goi nhd.

3.2 CAU TRUC IF TONG QUAT VA CAU TRUC IF LONG NHAU

Tuong ty nhu ciu tric chu trinh DO d3 néi ¢ muc 3.1, dé giam bot “sic ép” vi phai nhd may
moc trong lac 1ap trinh, Fortran 90 ciing dua vao fén cua cau triic 1& nhanh IF va goi 1a cu tric IF

téng quat. Cti phap nhu sau.
Ten _Cau_Truc: IF (BThuc_Logic) THEN

END IF Ten_Cau_Truc
Hoac

Ten_Cau_Truc: IF (BThuc_Logic) THEN
ELSE Ten Cau_Truc

END IF Ten_Cau_Truc
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Hoac

Ten Cau_Truc: IF (BThuc _Logic 1) THEN
ELSE IF (BThuc_Logic_2) THEN

ELSEIF (BThuc_Logic_3) THEN

ELSE Ten Cau_Truc

END IF Ten Cau_Truc
N6i chung khong c6 gi khac biét vé chirc ning giira cau trac IF tong quat va cdu tric IF thong
thuong di xét & chuong 2, ngoai trir thém Ten Cau_Truc dé “danh dau” xac dinh vi tri cua khéi cdu

truc.
CAu truc IF ciing c6 thé 16ng nhau sao cho ciu triic ndy ndm tron ven trong céu trac kia.
IF (BThuc Logic 1) THEN
IF (BThuc _Logic 2) THEN

ENl')"IF
Hoac
Ngoai: IF (BThuc—Logic 1) THEN
.T.Jrong: IF (BThuc _Logic 2) THEN
END IF Trong

END IF Ngoai
Trong d6 Trong va Ngoai twong tmg 13 tén cac cau trac IF.

Vi dy 3.2. D& minh hoa cho cach sir dung céu trac IF 16ng nhau, sau day s& dua ra mot phuong
an viét chuong trinh giai phuong trinh ax’ + bx + ¢ = 0 véi cau trac IF tong quat.

Ta thay, day 1a biéu thirc tong quat cia mot phuong trinh da thirc c6 bac cao nhét bang 2. Tuy
nhién, phu thudc vao gia tri cia cac hé s6 a, b, c ma phuong trinh nay c6 thé c6 bac 13 2, 1 hodc 0. Do

do, dé giai bai toan nay trudc hét ta 1ap mét dan bai thyc hién, gém cac budc sau.
Budc 1: Nhap cac hé sba,b,c
Budc 2: Néu a=0: (giai phuong trinh bac nhét bx + ¢ = 0)

—  Néu b=0: (bic ctia phuong trinh bing 0)

+ Néu ¢=0: Tra 10i: Phuong trinh c6 vé s6 nghiém

+ Néu c#0: Tra 10i: Phuong trinh vé nghiém
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—  Néu b#0: Tra 10i: Nghiém x=—c/b

Budc 3: Néu a#0: (giai phuong trinh bac hai ax* + bx + ¢ = 0)

— Tinh DelTa=b*b—4*a*c
—  Néu DelTa<0: Tra 1oi: V6 nghiém (hodc nghiém 40)
—  Néu DelTa>0:

+ Tinh cac nghiém
+ Tra 10i: Nghiém x1, x2 =(-b+(DelTa)™)/(2a)
Buoc 4: Két thic
Dua trén dan bai nay ta c6 ma chuong trinh nhu sau:

PROGRAM GiaiPTb2
REAL a, b, ¢, DelTa, x1, x2
Print*,” Cho cac he so a,b,c:’
Read*, a,b,c
XetA: TF (a==0) THEN
XetB: 1F (b==0) THEN
XetC: IF (¢c==0) THEN
Print*,” Phuong Trinh co VO SO NGHIEM’
ELSE XetC
Print*,” Phuong Trinh VO NGHIEM’
END IF XetC
ELSE XetB
Print*, ‘Ph.trinh co 1 nghiem x=°¢, -¢/b
END IF XetB
ELSE XetA
DelTa=b*b-4*a*c
XetDelTa: IF (DelTa<0) THEN
Print*,”Phuong trinh KHONG CO NGHIEM THUC’
ELSE XetDelTA
DelTa=SQRT(DelTa)
X1=( -b - DelTa) / (2*a)
X2=(-b + DelTa) / (2*a)
Print*,’PT co cac nghiem X1=°X1, &
> X2=¢,X2
END IF XetDelTa
END IF XetA
END

Qua d6 nhan thay rang, cac cau trac IF trén ddy co thé 16ng nhau nhiéu cap. Hon nita, khi st
dung ciu tric IF tong quat, thong qua hé théng tén cla cdu triic, ta ¢ thé kiém soat duge chuong trinh

mot cach dé dang.
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3.3 CHU TRINH NGAM

Trude hét ta hay xét hai vi du sau, trong d6 chung déu thuc hién viéc in 1én man hinh 5 sd

nguyén.
Vidy 3.3.1: In 5 s6 trén nim dong khac nhau

DOI=1,5

PRINT*, I
END DO
END

Néu chay chuong trinh nay ban s& nhan dugc két qua trén man hinh la:

N H W N =

Vidu 3.3.2: In 5 s6 trén ciing mot dong
PRINT*, (I, 1=1, 5)
END
Trong truong hop nay ban s& nhan duogc két qua la:

1 2 3 4 5

Lénh PRINT* trong vi du 3.3.2 cho phép in 5 gia tri cua I, v6i I ting dan tir 1 dén 5. Khéac véi
vi du 3.3.1, trong d6 1énh PRINT* dugc thuc hién 5 lan, mdi 14n in mot ban ghi, nén Kkét qua nhan
duoc 1a mdi sb in trén mot dong, trong vi du 3.3.2 1énh PRINT* chi dugc thyc hi€én mot lan, tie 1a chi
in mot ban ghi, nén cac gia tri déu ndm trén mot dong. Ngudi ta goi vong lap in cac gia tri cia I trong
Iénh PRINT#* ¢ vi du 3.3.2 1a chu trinh DO ngﬁm. Loai chu trinh DO nay duoc st dung rat nhiéu,
nhit 1 trong viéc két xuat dir liéu va doc dit lidu tir file TEXT. Vi du, chuong trinh sau day cho phép
in 100 s6 nguyén duong diu tién theo thi tw ting dan trén 10 dong, mdi dong 10 sb.
PROGRAM BangSoNguyen
DO 1=1,91,10

PRINT '(1014)',(j,j=i,i+9)

ENDDO
END

3.4 PINH DANG DU LIEU BANG LENH FORMAT

Trong cac chuong trudc ta da gap mot $6 truong hop st dung 1énh dinh dang FORMAT dé doc
vao hodc két xuit dir liéu c¢6 qui cach. Tuy nhién d6 méi chi 1a mot vai vi du don gian. Trong muc nay
ta s& dé cap chi tiét hon vé cau 1énh nay. Ct phéap cau 1énh nhu sau.

m FORMAT (Mé_ta_dinh_dang)
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Trong d6 m 14 nhin ciu 1énh, Mé td dinh_dang 13 nhitng qui uc dé doc/ghi dir liéu theo qui
tdc nhét dinh. Fortran dinh nghia kha nhiéu qui tac dinh dang, c6 nhiing dinh dang 4p dung cho ca doc
va ghi dit liéu, nhung ciing c6 nhitng dinh dang chi 4p dung cho doc hodc ghi dit liéu. Bang 3.1 dan ra
nhitng qui tac dinh dang dugc st dung phé bién nhit, trong d6 ¢t 1 mo ta ky hi€u dinh dang co thé
xuat hién trong 1énh FORMAT, c6t 2 mo ta y nghia sir dung khi nhap hoic két xuét dit liéu, cot 3 dua
ra mot s6 vi du don gian khi viét qui tc dinh dang trong 1énh FORMAT. Ban doc co thé tim hiéu ky
hon qua céc tai li¢u tham khédo hoac tra ctru chirc nang trg gitip cua Fortran.

Vidu 3.4:

INTEGER N, M
REAL X, Y, Z
PRINT 10, ' Cho hai so nguyen: '
10 FORMAT (A)) ! Viet xong, giu con tro tren cung dong
READ (*, *) N, M
WRITE (*, '(A\)")' Cho ba so thuc: '
READ (*,*) X, Y, Z
WRITE (*,200) N, M, X, Y, Z
20 FORMAT (20X, 'Cac so vua nhap la : '/2x,&
&' Cac so nguyen: ', N=', 16,&
&' M=',16/2x,' Cac so thuc: ',.2x,&
&' X="Feé.1,' Y=",F6.1,' Z=', F6.1)

END
Bang 3.1 Qui cach mé ta dinh dang FORMAT

Mo ta Y nghia Vi du

Iw[.m] Poc/in mot ) nguyén 15, 15.5, 416

Bw|[.m] DPoc/in mét s6 nhi phan B4

Ow[.m Poc/in mdt s6 co sd 8 05

]

Zw[.m] Poc/in mot 6 co's6 16 710.3
Fw.d Poc/in mdt s6 thwe diu phiy tinh F10.3, F5.0, 5F7.2
Ew.d Poc/in mdt s6 thwe ddu phiy dong E14.7, 5E10.6
Dw.d Poc/in mdt s6 thwe dd chinh xac gip D14.7, 5D10.6

doi
Alw] Poc/in mdt bién ky tw A, A1, A20, 4A7
Lw DPoc/in mdt bién logic L4, 3L5
nX B6 qua n ky tw 1X, 5X
Tec Chuyér! con tré dén vi tri thi ¢ tinh tir T10
vi tri dau tién ciia ban ghi
TLc Chuyén con tré sang trai ¢ ky tw tinh TL10
tir vi tri con tré hién thoi
TRc Chuyén con tré sang phii ¢ Ky tw tinh TR10
tir vi tri con tré hién thoi
/ Xudng dong 2x, 5F10.3/
2x,7F10.3
\ hodic Giir trén cung mot ban ghi A\
$
Xéu In mdt xiu ky tw (dit trong ciip diu ‘Dong tren’/’Dong
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KTu | nhiy) duoi’

Ghi chu: w 1a 3 rong truong, d 1a s6 chir s6 sau dau chdm thap phan, m 1a s6
ky ty ma mot s6 nguyén chiém, ké ca chir s6 0 ding trudc, n 1a s6 ky
tu bo qua.

Dinh dang FORMAT ciing c6 thé dugc md ta ngay trong cac cau 1énh READ va WRITE hoic
PRINT ma khong nhét thiét sir dung cu 1énh FORMAT. Ching han, cic cau 1énh

WRITE (*,30) X, Y, Z

30 FORMAT (3X, 2F10.3, E12.5)
tuong duong voi cau Iénh

WRITE (*, ’(3X, 2F10.3, E12.5)) X, Y, Z

Khi doc dit liéu vao, ta c¢6 thé dung dinh dang ty do nhu trong cac vi du trudc day, va cling c6
thé dung dinh dang c6 qui cach. Vi du, cac truong hop sau ddy s& cho két qua nhu nhau.

Gia sir, mudn nhép vao ba s6 x=12.3, y=23.45, z=123.4. Véi ciu lénh

READ (*,*) X, Y, Z
ta chi can gd vao:

12.3 23.45 123.4 (Cic s6 cach nhau béi cac ddu cach)
Nhung néu viét cau 1énh d6 duéi dang:

READ (*,’3F5.2)) X, Y, Z
ta co thé gd vao mot diy cac s6 lién tuc:

012300234512340
Vi dinh dang duoc mé ta boi *(3F5.2) nén cac s6 duoc nhdp vao 13 cic nhém gdm 5 chit sb trong d6 2
chir s6 cudi cung ctua nhom 14 2 chit sb sau diu cham thap phan. Ta ciing ¢ thé thay cac sb 0 khong
¢6 nghia béi cac diu cach.
3.5 CHU TRINH LAP KHONG XAC PINH

Chu trinh DO da xét trudc day chinh 1a chu trinh ldp voi s6 bude lap dugc xac dinh bdi cac
tham s& TriDau, TriCuoi va Buoc. Trong thuc té ta thuong gip nhiéu bai toan trong d6 sb budc tinh
toan can lap di lap lai khong thé xac dinh duoc mot cach cu thé, ma 1a duoc xac dinh thong qua mot

diéu kién cho trudc nao d6. Céu trac 1ap nay duogc goi la 1ap khong xac dinh.

3.5.1 Céu tric két hop IF va GOTO

C6 thé tao ra chu trinh l3p khong xac dinh bang viéc két hop IF va GOTO nhu sau.

m Céau_lénh_diau_vong lip
Cdc_cdu_lénh_tiép theo trong vong lip
IF (BThuc_Logic) GOTO m
hoic:
m Céau_lénh_diau_vong lip
Cdc_cdu_lé¢nh_tiép theo trong vong lip
IF (BThuc_Logic) THEN
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Cdc_cau_Ilénh xw ly trwoc khi lap lai
GOTO m
END IF

Trong d6 m 1a nhin ciu 1énh dau tién

—

Caccau lénh
trong vong lap

BThuc_Logic 1a diéu kién dé lap lai qua
BThuc Logic nhén gia tri .TRUE. thi
chuyén diéu khién dén cau lénh dau vong
BThuc_Logic nhan gia tri FALSE. thi qua
So d6 khéi mé ta tac dong cua chu trinh
hinh 3.1.

Piéu kién

Cac cau lénh
xu ly trude khi
1ap lai

| 1]

Vi du 3.5. Viét chuong trinh nhép
khong vugt qua 10.

——

V6i yéu cau nay, chuong trinh phai

Cac cau lénh
tiép theo sau
vong lap
H&nh 3.1 CAu tryc lap két
hop IF va GOTO

chimg nao s6 nhap vao khong phai 1a mot

qud 10 thi phai nhap lai. Nhu vy, diéu
lap 6 day la ) nhép vao hodc la s6 4m hodc
hon 10; ndi dung can 1ap 1a nhap vao mot

sau.
1) Nhap vao mét sb X
2) Kiém tra s X:
— Néu X<0 hogc X>10 thi

+ Thong bao 16i
+ Quay lai buéc 1)

3) Két thiic

Chuong trinh ¢6 thé duogc viét:

PROGRAM IF_GOTO
REAL X
10 PRINT “(A\)’,' CHO MOT SO: '
READ*, X
IF (X <= 0.0R.X > 10) THEN
PRINT*,' SO VUA NHAP=",X
PRINT*,' SAI ! NHAP LAI !'
PRINT*
GOTO 10

END IF
PRINT*
PRINT*,' DUNG ROI! SO VUA NHAP="X
END
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3.5.2 Chu triic DO va EXIT

Chu trinh 13p khong xac dinh ciing c6 thé dugc cau tao két hop DO va EXIT. Cua phap ciu trac

nhu sau.
Dang 1:

[TenChuTrinh:] DO
IF (BThuc_Logic) EXIT
Cdc_cau_lénh
END DO [TenChuTrinh]
Dang 2:
[TenChuTrinh:] DO
Cdc_cau_lénh
IF (BThuc_Logic) EXIT
END DO [TenChuTrinh]

So d6 khdi mé ta tac dong cua cAu trac duge cho trén hinh 3.2. Ta can hét strc cha V su khac
nhau gitta hai cu trac nay. Pdi v6i cdu trac dang 1, vi BThuc Logic dugc xac dinh trudc khi
Cdc_cdu_lénh duogc thyc hién, nén co thé Cac_cdu_lénh sé khong duoc thyc hién mot 14n nao néu
ngay tir ddu BThuc_Logic nhan gia tri TRUE. Trong khi d6, & cdu triic dang 2, Cdc_cdu_lénh duoc

thuc hién it nhat mot 1an.

BThuc_Logic

Cac cau lénh

Cac cau lénh

) Ding
BThuc Logic

I +
Cac cau lénh Cac cau léenh
tiép theo sau ti€p theo sau
vong lap vong lap
Dang 1 Dang 2

Hinh 3.2 Céu tric lip DO va EXIT
Vi du 3.6: Hay lam lai vi du 3.5 khi st dung cac cAu triic DO va EXIT.

V6i ciu tric dang 1 ta c6 chwong trinh:

PROGRAM LAP 1
REAL X
X =-999, ! Khoi tao X
CauTrucl: DO
IF (X > 0.AND.X <= 10) EXIT
PRINT '(A))','CHO MOT SO:"'
READ*, X
IF (X <=0.0R.X >10) THEN
PRINT*,' SO VUA NHAP=",X
PRINT*,' SAI ! NHAP LAI!"
PRINT#*
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END IF
END DO CauTrucl

PRINT*
PRINT*,' DUNG ROI! X =',X
END
Trong truong hop nay, cau 1énh

=-999,
¢6 tac dung khoi tao gia tri cua X. No la cau 1énh bét budc dé tranh viéc tham chiéu dén bién chua xac

dinh cuda cau 1énh

IF (X > 0.AND.X <= 10) EXIT
Bay gio ta thay cau Iénh

=-999.

boi cau 1énh khac trong d6 X thoa mén diéu kién 0 < X < 10, chang han

X=5.

va chay lai chuong trinh. Két qua nhan dugc that bat ngod! Ban doc hay giai thich tai sao.
Véi ciu tric dang 2 ta ¢6 thé viét chuong trinh nhu sau:

REAL X

CauTruc2: DO
PRINT '(A))','CHO MOT SO:"'
READ*, X
IF (X > 0.AND.X <= 10) EXIT
PRINT*,' SO VUA NHAP=",X
PRINT?*,' SAI ! NHAP LAI!"
PRINT*

END DO CauTruc2

PRINT?*

PRINT#*,' DUNG ROI! X =", X

END

Trong céu tric nay ta khong can khai tao gia tri cua X. Ban doc hiy giai thich tai sao?

3.5.3 CAu triic DO WHILE...END DO
Ci phap ciu trac nay c6 dang:

DO WHILE (BThuc_Logic)
Cdc_cdau_lénh
END DO
Tac dong cua cau tric nay hoan toan twong dwong véi cau tric
[TenChuTrinh:] DO
IF (BThuc_Logic) EXIT
Cdc_cau_lénh
END DO [TenChuTrinh]
Vi du 3.7. D& minh hoa cho céch sit dung cAu tric nay ta hdy lam lai vi du & muc trudc. Ma

ngudn chuong trinh c6 thé duoc viét:
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REAL X
PRINT '(A))',' CHO MOT SO: '
READ*, X
DO WHILE (X <= 0.0R.X > 10) ! biéu kién lip lai
PRINT*,' SAI !’
PRINT*
PRINT '(A))',' CHO MOT SO: "'
READ*, X !X nhén gia tri mdi
END DO

PRINT*
PRINT*,' DUNG ROI! SO VUA NHAP='X
END

Hai dong 1énh thir hai va thir ba trong chuong trinh trén ¢ thé duogc thay thé boi cau 1énh gan
gia tri khoi tao. Néu ngay tir dau gid tri cia X di thoa man diéu kién 0 < X < 10 thi Cdc_cdu_lénh
nam giita DO WHILE va END DO sé& khong bao gio duoc thuc hién.

3.5.4 Lénh CYCLE

Trong mot sb truong hop thuc hién chu trinh 1ap, tuy theo diéu kién, can phai bé qua mdt sb
bude nao d6, nhung chua thoat khoi hoan toan chu trinh, ta c¢6 thé st dung cau 1énh CYCLE. Cu phap

cdu lénh nhu sau:

CYCLE [Tén_Chu_Trinh]
Lénh CYCLE nim trong céac chu trinh 1ap DO hoic DO WHILE, c6 tac dung bd qua cic cu
lénh trong vong lap nam sau CYCLE va chuyén diéu khién vé khéi kiém tra diéu kién lap lai cua chu

trinh c6 tén 1a Tén_Chu_Trinh.

Lénh CYCLE c6 thé ndm trong cac chu trinh 1ong nhau. Néu khong chi ra Tén_Chu_Trinh thi
CYCLE chi c6 tac dong d6i v6i chu trinh ldp trong nhat chira no.

Vi dy, ta hay xét chuong trinh sau.

INTEGER
INTEGER, PARAMETER :: N=10
LapDO: DO 1I=1,N

print*,'Chi so vong lap DO: ',i

IF (i>3) CYCLE LapDO

print*,'Lan duoc LAP boi DO:",i
END DO LapDO
END

Trong vi du trén, nhitng cau I¢nh nam gitra hai dong 1énh DO va IF s€ dugc thuc hién N lan

(I=1,2,... ,N), nhung cic cau 1énh ndm sau cdu Iénh IF cho dén hét chu trinh DO chi dugc thuc hién
chimg nao biéu thic (i>3) con nhan gia tri FALSE. Cau lénh IF trong truong hop nay qui dinh khi
nao thi Iénh CYCLE duoc goi tdi, va khi né dugc goi, qua trinh 1ap s€ bé qua nhiing cau Iénh sau do,
chi s6 1ap duoc tang 1én, diéu khién duoc chuyén vé dau vong lap.

70



Trén thuce té c6 thé két hop giita CYCLE va EXIT trong cac chu trinh ldp phtc tap hon. Ta s&

khao sat k¥ vi du sau day dé hiéu r6 tac dong ctia cac cau 1énh nay va sy khac nhau gitra chung.

INTEGER i,k
INTEGER, PARAMETER :: N=10
write(*,'(/A, 12)")' Dieu khien lap khi su dung &
& CYCLE va EXIT,N=",N
write (¥*,900)
Vongl: DOi=1,n
if (i> 3) EXIT Vongl
write (¥,910) i
Vong2: DO j=1,n
if (j > 2) CYCLE Vong2
if (i == 2.and.j > 1) EXIT Vong2
write (¥,920) j
Vong3: DOk=1,n
if (k> 2) CYCLE Vong3
if (i == l.and.j > 1) EXIT Vong2
write (*,930) k
END DO Vong3
END DO Vong2
END DO Vongl
WRITE (*,'(/A)') ' Hoan tat cac chu trinh.’
900 FORMAT(/' Vong: 1 2 3"
910 FORMAT(11x, i2)
920 FORMAT((21x, i2)
930 FORMAT(31x, i2)
END

Khi chay chuong trinh nay, két qua nhan duogc trén man hinh c6 dang sau:

Dieu khien lap khi su dung CYCLE va EXIT, N=10
Vong: 1 2 3

1
1
1
2
2
2
1
1
2
3
1
1
2
2
1
2

Hoan tat cac chu trinh.
Ta thay, mic du chu trinh Vongl: DO dugc qui dinh 13p 10 1an (N=10), nhung do cau 1énh if (i
> 3) EXIT Vongl, nén s6 lan 1dp cia chu trinh nay chi duoc thyc hién 3 lan. Nghia la khi I<3 thi cac
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chu trinh DO thtr hai va thtr ba sau d6 moi dugce thyce hién. Con khi I>3 thi thoat khoi chu trinh Vongl
v6i gia tri cuia I=4. Nhung néu ta thay cau 1énh

if (i > 3) EXIT Vongl
bai cau 1énh

if i>3) CYCLE Vongl
thi mac du két qua nhan duoc hoan toan tuong ty, nhung gia tri cua bién I sau khi thoat khéi chu trinh
s& 12 10 (bang N). S& di nhu véy 1a do su khac nhau co ban ctia EXIT va CYCLE. Trong khi cu 1énh
EXIT tao ra tic dong lam két thiic chu trinh mot cach cudng birc, thi Iénh CYCLE chi b6 qua viéc
thue hién cac ciu 1énh sau no, con chu trinh van duge thue hién va két thic binh thuong. Trong chu
trinh DO c¢6 nhan Vong2, cau Iénh

if (j >2) CYCLE Vong2
c6 tac dung bo qua nhitng cau 1énh sau né (nhung van tiép tuc thuc hién vong lap) khi J > 2, trong khi
cau lénh

if (i ==2.and.j > 1) EXIT Vong2
lai c6 tac dung lam két thic chu trinh ngay lap tc néu biéu thirc (i==2.and.j>1) théa man. Mot cach
tuong tu, ban doc c6 thé dbi chiéu két qua tinh ctia chuong trinh véi cac cau 1énh tuong tng dé hiéu ré

thém.

3.5.5 Mot s6 vi du vé chu trinh Lip khéng xac dinh

a. Tinh sb PI theo cong thirc E=1—l+l—l+...
4 3 57

(_l)n—l
2

bay la téng ctia mdt chudi dan ddu ma sb hang téng quat 1a ,n=1,2,... Vay ta c6 cac

budc tinh sau.
1) Khéi tao N=1, Tmp=0, EP=0.0001 [,SS=1.0] , DAU=1
2) Tinh Sn=Tmp + DAU / (2*N — 1) (S hang thtr n)
(Téng tich Ity dén s hang thur n)
3) Gan DAU =-DAU (dao diu)
4) Tinh sai s6 twong d6i SS = ABS((Sn—Tmp)/Sn)
5) So sanh SS voi EP:
+  NéuSS>=EP:
*  Luu gia tri ciia Sn vao Tmp
*  Quay lai budc 2)
+  NéuSS <EP:
e TinhPI=Sn*4
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+  Inkét qua va Két thiic chuong trinh
Sau déy 1a 1oi chuong trinh viét bang cac cach khac nhau khi str dung cac cu trac lap da trinh
bay trong cac muyc trude. Ciing can luu ¥ rang, cac chuong trinh & day chi nhim muc dich giai thich vé
khia canh 1ap trinh ma chua chi ¥ dén tinh t6i wu ctia chuong trinh. Sau khi da 1am cha dugce ngon ngi

1ap trinh, ban doc c6 thé thay d6i hodc viét lai cho tét hon.
Cdch 1: Sir dung chu trinh 13p két hop IF va GOTO

PROGRAM TINHPI1 ! Cach 1: IF & GOTO
REAL EPS, SS, PI, TMP
INTEGER :: N,DAU =1
EPS=0.0001
TMP=0.0
N=1
100 PI=TMP+DAU/FLOAT(2*N-1)
DAU =-DAU
SS=ABS((PI-TMP)/PI)
PRINT*,'Vong lap thu ',N,' Sai so=",SS
IF (SS >= EPS) THEN
TMP = PI
N=N+1
GOTO 100
ELSE
PI=PI1*4.0
WRITE(*,300)PI
300 FORMAT4X,' PI1 =",F10.4)
END IF
END

Cdch 2: St dung chu trinh 13p két hop DO va EXIT

PROGRAM TINHPI2 ! CACH 2: DO & EXIT
REAL EPS, SS, PI, TMP
INTEGER :: N, DAU =1
EPS=0.0001
TMP=0.0
N=1
DO
PI=TMP+DAU/FLOAT(2*N-1)
DAU =-DAU
SS=ABS((PI-TMP)/PI)
PRINT*,'Vong lap thu ',N,' Sai so=",SS
IF (SS < EPS) EXIT
TMP = PI
N=N+1
END DO
PI=PI*4.0
WRITE(*,300)PI
300 FORMAT4X,' PI1=",F10.4)
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END
Cdch 3: St dung céu tric DO WHILE

PROGRAM TINHPI3 ! CACH 3: DO WHILE
REAL EPS, SS, PI, TMP
INTEGER :: N, DAU =1
EPS=0.0001
TMP=0.0
N=1
SS=1.0
DO WHILE (SS >= EPS)
PI=TMP+DAU/FLOAT(2*N-1)
DAU =-DAU
SS=ABS((PI-TMP)/PI)
PRINT*,'Vong lap thu ',N,' Sai so=',SS
TMP =PI
N=N+1
END DO
PI=PI*4.0
WRITE(*,300)P1
300 FORMAT#4X,' PI =",F10.4)
END

b. Tim s nguyén dwong 16n nhét n théa man diéu kién 3n’-212n<10

INTEGER N, A

N=0
A=-999
DO WHILE (A <10)

N=N+1

A =3*N**3 - 212*N

PRINT*,'N="N," A=", A

END DO
PRINT*,'So phai tim la N ="', N-1
END

Trong vi du nay ta can chu y dén cach khoi tao gia tri cta bién N va A.
BAI TAP CHUONG 3
3.1 Viét chuong trinh tinh s 7 theo cong thirc:

T 1 1 1 1
—=l-—t ==t
4 3 5 7

v6i d6 chinh xéc e=10™
3.2 Viét chuong trinh tinh s6 7 theo cong thic:
1 | 1
= + + +
Ix3 5x7 9xI11

z
8

v6i d6 chinh xac e=10
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2

|
-—X
2 dx

. , b
3.3 Viét chuong trinh nhap vao céc so thuc a, b (a<b) va tinh tich phan: I = Lje
N2m

theo phuong phép hinh thang v6i d chinh xac € = 10™.

. . b
3.4 Viet chuong trinh nhdp vao céc so6 thuc a, b (a<b) va tinh tich phéan: I = J‘ x2sin xdx theo
a

phuong phap hinh thang v&i d chinh xac £ = 10,

3.5 Thong tin vé mot con bdo duge cho trong file TRACK.TXT ma ndi dung ctia né dugc chi ra

nhu sau:

Date: 14-22 JUL 2003

Typhoon #8

ADV LAT LON TIME WIND PR STAT
10.50 136.90 07/14/12Z 15 1006 TD
10.50 135.70 07/14/18Z 15 1006 TD
10.40 134.50 07/15/00Z 15 1007 TD
10.20 133.30 07/15/06Z 20 1004 TD
10.00 132.10 07/15/12Z 25 1002 TD
10.00 130.90 07/15/18Z 25 1002 TD
10.10 129.80 07/16/00Z 30 1000 TD
10.30 128.80 07/16/06Z 30 1000 TD
10.60 127.80 07/16/12Z 30 1000 TD
10.90 126.80 07/16/18Z 40 994 TS
11.00 125.70 07/17/00Z 45 991 TS
11.00 124.50 07/17/06Z 40 994 TS
11.30 123.2007/17/12Z 40 994 TS
11.50 121.90 07/17/18Z 40 994 TS
11.80 120.50 07/18/00Z 45 991 TS
12.40 119.40 07/18/06Z 45 991 TS
13.00 118.60 07/18/12Z 45 991 TS
13.40 117.90 07/18/18Z 45 991 TS
13.90 117.30 07/19/00Z 45 991 TS
14.50 116.70 07/19/06Z 45 987 TS
15.10 116.20 07/19/12Z 45 987 TS
15.70 115.60 07/19/18Z 50 987 TS
16.30 115.00 07/20/00Z 60 980 TS
17.00 114.30 07/20/06Z 65 976 TY-1
17.60 113.60 07/20/12Z 65 976 TY-1
18.00 112.8007/20/18Z 65 976 TY-1
18.30 112.00 07/21/00Z 65 976 TY-1
18.70 111.10 07/21/06Z 60 980 TS
18.80 110.00 07/21/12Z 55 984 TS
18.80 108.60 07/21/18Z 60 980 TS
18.90 107.30 07/22/00Z 60 980 TS
19.80 106.40 07/22/06Z 55 984 TS
20.10 105.00 07/22/12Z 40 994 TS

0NN D kW
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34 19.70 103.80 07/22/18Z 35 997 TS

Trong d6, dong dau tién chi ngay bat dau va ngay két thiic ciia con bdo; dong thi hai chi sé thi tu
trong ndm cta con bio; dong thi ba 1a tiéu dé cac cot cuia cac dong tiép theo ma y nghia cta chung la:
cot 1 chi s6 th ty, cot 2 va cot 3 1an luot 14 vi d6 va kinh d6 dia 1y cta tim bio; cot 4 ghi thang, ngay,

gid ctia vi tri tim bo (mm/dd/hhz), véi z 13 ky hiéu 1dy gid chuin qudc té; cot 5 1a tbe do gi6 cuc dai
(knots); cot 6 1a ap suat khi quyén tai tAm bdo (mb); va cot 7 1a cudng d6 bio, voi ky hiéu TD — ap
thip nhiét d6i, TS — bdo, TY—1, TY—2,... — bdo manh & muc do 1, 2.... Viét chuong trinh doc s6 liéu

tur file, xtr ly, tinh todn va hién thi 1én man hinh céc thong tin sau:
— Sb ngay kéo dai ctia con béo (s6 ngay bdo hoat dong)
— Thoi diém bao c6 toc do gio cuc dai 16n nhét
— Nhitng khoang thoi gian bao dat cac cuong d6 TD, TS va TY.

3.6 Phuong phap Archimedes dé tinh s6 p c6 thé duoc mé ta boi so dd thuat toan sau:

1) Gan A =1, N = 6 va SS=1.0E—6 (sai sb cho phép)

2) Tién hanh:
— Thay thé N boi 2N
— Thay thé A b6i 4/2 —+/(4— 4%)
— Gan L =NA/2

—GanU=L1/+1-4%/2

— Gan PI = (U+L)/2 (1a gia tri wéc lugng cua sb p)
— Gan E = (U—L)/2 (12 wdc luong cia sai s6)

— Néu E>=SS: quay lai budc 2),

nguoc lai thi:

In két qua (In gié tri ctia PI)

3) Két thiic
Duya vao thuat toan trén hay viét chuong trinh tinh sb p va so sanh két qua véi cac bai tap 3.1 va
3.2.
3.7 Viét chuong trinh tinh va in bang cac gia tri cua d6i s6 x va cua ham
.| w(1+20x . A S ,
f(x)= xsm[%} twong mg khi cho x bién thién trong khoang dong [—1; 1] v6i bude nhay
Ax=0.1.
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1 0<t<T)

3.8 Gia sir “song vuong” v6i chu ky T ¢6 thé dinh nghia boi ham f(t)= .
-1 (-T<t<0)

Chudi Fourier cia ham £{#) duoc cho boi —
4 T ; 2k +1 T

hang tir ctia chudi dé xap xi tot ham f{#). Cho T = 1, hiy viét chuong trinh tinh va hién thi tong ctia n

ty 1 sin{(zk + Dt } Ta cdn biét phai Ay bao nhiéu

s6 hang dau tién cua chudi khi cho 7 bién thién trong khoang tir 0—1 v6i bude nhay bang 0.1. Chay
chuong trinh v6i cac gia tri #n khac nhau, chéng hann=3,6,9,...

3.9 Ky hiéu téng ctia N sd tu nhién dau tién 1a S=1+2+...+N. Viét chuong trinh xac dinh s6 N va
tong S sao cho tong S 1a sd 16n nhat khong vuot qua 1000.

3.10 Sy tang truong dan s6 dugc gia dinh 1a tuan theo qui luat ma sb luong dan s6 tai thoi diém
t nao do6 duoc cho bdi cong thirc:

Kx,
(K—x,)e" +x,

x(t)=

trong d6 x, 1a s6 lwong dan sé tai thoi diém =0, r 1a toc d6 ting truong va K 1a hang sé dic trung cho
nhan t6 méi truong sdng. Viét chuong trinh tinh va in gid tri cta x(2) trong khoang thoi gian 200 nim
v6i budc nhay cia ¢ bang 10. Lay x = 2, » = 0.1, K = 1000. Chay chuong trinh v&i cac gia tri cia K
khac nhau va so sanh két qua dé nhan xét vé ¥ nghia cia K.

3.11 Viét chuong trinh nhap vao mot diy cac s thuc véi sé lwong sb chua xac dinh. Chuong
trinh cho phép nhap cho dén khi gip sb nhap vao bang —999.0 thi két thiic viéc nhap. Tinh gia tri
trung binh s6 hoc cua déy s6 thuc d6. In két qua 1én man hinh duéi dang:

TRUNG BINH CUA N SO VUA NHAP = XXXXX.XX

trong d6 N 1a sé lwong cac sé duoc tinh trung binh (khong ké sb —999.0), gia tri trung binh duoc in
theo dinh dang s6 thuc dau phay tinh v6i 2 chir s6 sau ddu chidm thap phan.

3.12 Gia su gia tri hop 1€ ctia nhiét d§ khong khi & mot tram quan tric chi nim trong pham vi tir
—5 d6 dén 40 d6. Viét chuong trinh nhap vao chudi sb liéu quan tric nhiét do khong khi va tinh nhiét
d6 trung binh cta tram d6. Chuong trinh cho phép chi nhan nhimng gia tri s6 liéu hop 1& va véi do dai
chudi s6 liéu bat ky. In két qua 1én man hinh dudi dang:

DO DAI CHUOI = IIII, NHIET DO TRUNG BINH = XXXX.X
trong do6 II1I 1a s6 mot s6 nguyén dwong chiém do rong 4 ky tu chi do dai chudi quan tric, nhiét do
trung binh dugc in theo dinh dang s6 thuc dau phay tinh v6i 1 chir s6 sau ddu chidm thap phan.

3.13 Day sb Fibonacci 1a day s61,1,2,3,5,8,13,... Chung dugc tao ra theo nguyén tic: F, =
F.; + F,5 trong 46 Fp = F; = 1. Viét chuong trinh nhép vao ) nguyén duong n va in ra day n )

Fibonacci do.
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CHUONG 4. CHUONG TRINH CON (SUBROUTINE VA FUNCTION)
VA MODUL

4.1 KHAI NIEM

Trong 1ap trinh, nhét 1a dbi v6i nhimg bai toan 16n, cac chuong trinh thuong bao gdm nhiéu bo
phan khac nhau, trong d6 c¢6 nhitng bo phan thuong duoc st dung ldp di 1ap lai nhiéu lan. Ngoai ra,
nhirg doan chuong trinh nay c6 thé dugc sir dung cho cac chuong trinh khac. Viéc viét mot chuong
trinh trong d6 c6 nhiéu doan trung 13p nhau s& gy ra sw nham chan va khong hiéu qua, tham chi 1am
cho chuong trinh tré nén réi ram hon. Dé t6 chirc mot chuong trinh gon gang, d& khai thac, Fortran

cho phép phan manh chuong trinh va tao thanh cac chwong trinh con.

C6 hai khai niém chuong trinh con 1a tha tuc (SUBROUTINE) va ham (FUNCTION). Céac
chuong trinh con ciing c¢6 thé chia thanh hai loai 1a chwong trinh con trong va chwong trinh con ngodi.
Ta ciing c6 thé chon ra nhimg chuong trinh con trong sé cac chuong trinh con dé tao ra mot thu vién
riéng cho minh. Tap hop cac chuong trinh con nay dugc goi 1a modul. Cac chuwong trinh chinh (Main
Program), chuwong trinh con ngoai (External Subprogram) va cac modul dugc goi la cac don vi chuwong
trinh (Program Unit). Vé nguyén tic, cic chwong trinh con trong s& nam trong cdic don vi chirong
trinh khéac va dugc bién dich cung véi don vi chuong trinh ma né phu thudc, trong khi cac chuong
trinh con ngoai co6 thé duogc bién dich mot cach doc 1ap. Cai khac nhau co ban gitta chuong trinh con
trong va chuong trinh con ngoai 1a & chd, trong khi cac chuong trinh con trong ¢ thé sir dung tén
bién, hing va nhitng khai bao cia don vi chuong trinh quan 1y no, thi cdc chuong trinh con ngoai, do

khong dugc phép nam trong don vi chuong trinh khac nén khong cé tinh chat do.

Ciing can cht y phan biét cac khai niém don vi chuong trinh, (bd) chuong trinh va file. Trong
mét file ¢6 thé chira nhiéu don vi chuong trinh va chiing c6 thé gop lai thanh mét (bd) chuong trinh.
N6i chung ta khéng nén té chirc nhu véy, nhét 13 d6i voi nhimg chwong trinh 16n, ma nén tach cac don
vi chuong trinh ra, mdi don vi chuong trinh chtra trong mét file. No6i cach khac, néu mot (b9) chuong
trinh gdm mot chwong trinh chinh va n chuong trinh con 14 cac don vi chwong trinh thi ching nén
dugc luu trit trong n+1 file tach biét. Cach t6 chic nay cho phép cac chuong trinh khac nhau sir dung
chung nhitng don vi chuong trinh nhu nhau. Tuy nhién, ta khéng thé luu trit cac chuwong trinh con
trong vao cac file tach biét véi cac don vi chuong trinh quan 1y no, ngoai trir truong hop sir dung cau
1énh INCLUDE (s€ dugc trinh bay sau).

4.2 THU VIEN CAC HAM TRONG

Trude day, ta da lam quen véi cach s dung ham thu vién trong Fortran. Trong mét s6 vi duy,
cac ham thu vién nay ciling da duoc st dung, nhu ham tinh can bac hai, ham tinh cosin ctia mét goc,...

Dé thuén tién cho viéc tham khao, tra ciru, trong phan phu luc di dan ra nhitng ham thong dung nhat
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trong thu vién cac chuong trinh con cua Fortran. Sau ddy 1a mot vi du vé cach sir dung cac ham thu
vién nay.

Vi dyu 4.1. Viét chuong trinh 1ap bang tra gia tri ham sin va cosin ctia cic goc nim trong khoang
0-90°.

Ta c6 thé viét chuong trinh nhu sau.

PROGRAM BANG_SIN_COS
IMPLICIT NONE
REAL Pi

INTEGER LJ
PI=4.*atan(1.)
WRITE(%,'(" ", 1117)") (I,1=0,60,6)
DO j=0,89

WRITE(*,'(13,1X,11F7.5,14)") &

J,(SIN((REAL(j)+1/60.)/180.%*pi),I=0,60,6), 89-J
ENDDO
WRITE(*,'("  ",1117)") (60-1,1=0,60,6)
END

Trong chuong trinh trén da sir dung ba ham thu vién cta Fortran la ham ATAN, ham SIN va

ham REAL. Ham ATAN(x) dé tinh acrtan ciia sé x. Vi Fortran khong dinh nghia hing s 7 nén ta
phai tinh m/4 = arctan (1), ham SIN dé tinh sin cua cac goc tir 0-90° ma gia tri cta ching trong
khoang nay dugc lay cach nhau 6 phut. Ddi sé ciia cac ham luong giac, nhu sin, cos, tang, cotang, phai
1a radian. Con ham REAL dung dé d6i s6 nguyén J thanh s6 thyuc, n6 khac véi 1énh khai bio REAL

dung dé khai bao cac bién co kiéu so thyc trong phan khai bao.

4.3 CAC CHUONG TRINH CON TRONG

4.3.1 Ham trong (Internal FUNCTION)

Ham trong c6 thé dugc khai bao nhu sau.

[KiéuDL|[RECURSIVE] FUNCTION TenHam &
([Cdc_déi_sé]) [RESULT (TenKetQua) |
[Cac_cdau lénh_khai bdo)
[Cac_cau lénh_thuwc hién]
[TenHam = ...]
END FUNCTION [TenHam]

Trong do:

KiéuDL 1a kiéu dir 1iéu ma ham sé& tra vé. Ta c6 thé bo qua tiy chon nay khi st dung tiiy chon
RESULT.

RECURSIVE la tiy chon dé chi ham 14 ham dé qui.

TenHam 1a tén cua ham, dugc dung dé goi to1 ham.

Cic_déi_so 1 danh sach cac ddi s6 hinh thuc, liét ké cach nhau boi déu phay.
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TenKetQua 13 tén bién chtra két qua tra vé cia ham. Néu str dung tiy chon nay thi cAu 1énh
TenHam = ... khong duoc phép xuat hién. Nguoc lai, néu khong st dung tiy chon RESULT thi phai
c6 dong 1énh TenHam =... dé tra vé két qua ctia ham.

Ham c6 thé duoc goi t6i bang cach hodc gan gia tri ham cho bién, hodc ham tham gia vao biéu
thirc tinh:

TenBien = TenHam ( [Cdc_doi_so))

Vi dy, cau 1énh

Cx=COS (x)

s& tinh gia trj cosin ctia x bang 101 goi ham COS(x) r6i gan cho bién Cx. Con trong cau 1énh

Pi=4.0 * ATAN (1.0)
gia trj cua arctan(1.0) duoc tinh thong qua 151 goi ham ATAN(1.0), sau d6 13y két qua nhan dugc nhan
v6i 4.0 rdi méi gan gia tri cta biéu thire cho bién Pi.

Khi xay dung ham, Cdc_déi_sé 1a nhimg ddi s6 hinh thic, nhung khi goi ham thi Cic_déi_so
phai dugc thay vao d6 1a danh sach déi sb thuc. Vi du, ham YNew duoc xay dung v6i ba ddi s6 hinh
thae X, Y, A:

FUNCTION YNew (X, Y, A)

YNew =...
END FUNCTION YNew

Khi ham nay duoc goi téi, cac déi s6 hinh thirc dugc thay boi nhitng déi sé thuec:

U=..
V=..
Pi=

Y = YNew( U, V, Pi/2)
Céc dbi s6 hinh thirc va d6i s6 thyuc phai twong tmg 1-1 vé& thir ty xuat hién cling nhu kiéu dir

liéu cua chung.

4.3.2 Thi tuc trong (Internal SUBROUTINE)

Vé co ban ct phap khai bao thu tuc giéng vé6i khai bao ham. Chi c6 mét s6 khac biét sau:

— Khong c6 gia tri nao duoc lién két véi tén thi tuc

— Pé goi t6i thu tuc phai ding tir khéa CALL

— Tir khéa SUBROUTINE duoc ding dé dinh nghia thu tuc thay cho tir khéa FUNCTION

— Ham khong c6 ddi s6 s& duoc goi toi bang cach thém vao sau tén ham cap dau ngoic don rong
() (Vi du, MyFunction() ), nhung néu thu tuc khong c6 d6i sé thi khi goi tdi s& khong can cip dau
ngodc don nay (Vi du: CALL MySubroutine).

Cu phap khai bao thu tuc nhu sau.
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SUBROUTINE TenThuTuc [( Cac_ddi_sb )]
[Cac_cdau _lénh_khai bdo)
[Cac_cau lénh_thwc hién)
END SUBROUTINE [TenThuTuc]
Trong d6 Cdc_déi_sé 1 danh sach d6i s6 hinh thirc, duoc liét ké cach nhau boi dau phay.
Loi goi thu tuc:
CALL TenThuTuc [( Cdc_déi_sé_thwe )]

Trong d6 danh sach cac d6i sé hinh thie va danh sach cac dbi sé thuc ciing phai twong tng 1-1
v6i nhau.
Chu y:

+  Noi chung ham 1a mét chwong trinh con chi tra vé duy nhat mét gia tri: Gia tri ciia ham ung
v6i cac dbi sb. (Sau ndy ta s& thiy ham co thé tra vé nhiéu gia tri)

*  Trong dinh nghia ham (FUNCTION), tru6c khi tra vé chuwong trinh goi, gia tri cia ham luén
dugc xéac dinh bdi mot cau 1€nh gan hodc cho TenHam hodac cho bién T enKetQua trong tuy
chon RESULT. Béi véi cac thu tuc thi két qua c6 thé s& duoc tra vé thong qua danh sach cac
ddi sb, cling co thé 1a mot hodc mot sé nhiém vu nao do.

«  Ham (va thu tuc) két thac & cau 1énh END cudi cung. Tuy nhién ciing c6 thé st dung cau 1énh
RETURN d¢ tra vé chuong trinh goi. Khi gip cdu 1énh RETURN chuong trinh con s& duoc
giai phong va quay vé chuong trinh goi, bat chdp sau nd co con cau 1énh thuc hién niao hay

khong.
4.4 CAU LENH CONTAINS
Céu lénh CONTAINS la cau 1énh khong thyc hién, diung dé phan cach than chuwong trinh chinh

(chinh xac hon la don vi chuong trinh) v6i cac chuwong trinh con trong thudc no. Cac chuong trinh con
trong duogc sip xép ngay sau cau 1énh CONTAINS va trudc tir khoéa END cia chuong trinh chinh. B6
cuc tong quat cua chuong trinh c6 dang nhu sau.
PROGRAM TenChuongTrinh

[Cac_cau lénh_khai bdo)

[Cdac_cau lénh_thwc hién)
[CONTAINS

Cdac_chwong trinh_con_trong |
END [PROGRAM [TenChuongTrinh]]

O day, Cdc_chwong trinh_con_trong 13 nhitng ham trong hodc thu tyc trong chiu su quan ly
ctia chuong trinh TenChuongTrinh. Vi du, trong chuong trinh sau day, CT_CHINH sé& goi dén
chuong trinh con trong c6 tén la CT_CON.

PROGRAM CT_CHINH
REAL A(10)

CALL CT_CON (A)
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CONTAINS
SUBROUTINE CT_CON (B)
REAL B(10)

END SUBROUTINE CT_CON
END PROGRAM CT_CHINH

4.5 MOT SO Vi DU VE CHUONG TRiNH CON TRONG

b
Vi dy 4.2. Tinh tich phan xac dinh / = j f(x)dx bang phuwong phap hinh thang.

12

Gia su f(x)= e_Ex . Ta lan lugt chia khoang (a; b) ra lam N doan bang nhau

1
o
Ax=(b—a)/N, xac dinh bdi cac diém chia xp=a, x;=x,+Ax,..., xy=b; mdi 1an nhu vay ta tinh dién tich
ctia N hinh thang xac dinh boi cac day fx;), f{x+Ax) va chiéu cao Ax. Gia tri cua tich phan s& dugc xap
xi boi tong dién tich ctia N hinh thang nay. RS rang, khi N cang 16n thi tong dién tich cua cac hinh
thang nay cang tiém can t6i gia tri tich phan. Do d6 do chinh xac cua phép xap xi nay duoc xac dinh
boi sai s twong dbi |((S2-S1)/S2) < &, trong d6 S1 va S2 1a téng dién tich cac hinh thang tng véi
N=K va N=K+1. Tir 46 ta c6 so do tinh va 151 chwong trinh nhu sau.

B1) Cho gia tri cua a, b (a<b), Epsilon
B2) Khéi tao N=0, S1=0
B3) Ting s6 khoang chia 1én 1: N = N+1
B4) Chia doan (a; b) lam N khoang, véi cu ly mdi khoang DelX = (b—a)/N
B5) Tinh tong dién tich N hinh thang va gan cho S2:
1) Gan S2=0
2) Lip lai N 1an, mdi 1an tng v6i mot hinh thang: j=1,2,..., N
a) Xac dinh x1, x2, f(x1), f(x2): x1=a+(j—1)*DelX; x2=x1+DelX
b) Tinh dién tich hinh thang thir j: Tmp = (f(x1) + f(x2) ) * DelX /2
¢) Cong don dién tich hinh thang vira tinh vao S2: S2=S2+Tmp
B6) Tinh sai s6: SS=ABS( (S2-S1)/S2)
B7) Kiém tra diéu kién két thuc:
1) Néu SS < Epsilon: In két qua va két thic chuong trinh
2) Néu SS >= Epsilon:
a) Luu gia tri S2 vao S1: S1 =82
b) Lap lai tir budc B3)

PROGRAM TICHPHAN
INTEGERN, J
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REAL S1,S2,DELX
REAL X, F1,F2, SS,EP, HSO
REAL, PARAMETER :: EP=1.E-4, A=0., B=3.
N=0
S1=0
DO
N=N+1
DELX = (B-A)/REAL(N)/2.0
S2=0
DO J=1,N
X = A + (J-1)*DELX
IF (J>1) THEN
F1=F2
ELSE
F1= F(X)
END IF
X =X + DELX
F2= F(X)
S2=S2 + (F1+F2)*DELX
END DO
SS = ABS((S2-S1)/S2)
IF (SS < EP ) EXIT
S1=S2
PRINT*,'SO HINH THANG =',N
END DO
PRINT '(" GIA TRI TP = '",F10.4)', S2

CONTAINS
FUNCTION F(X) RESULT (Fr)
Fr=1.0/SQRT(2.0%(4.0*ATAN(1.))) *EXP(-0.5*X *X)
END FUNCTION F
END

Trong chuong trinh trén, gia tri cdc can tich phan va sai s6 cho phép dugc khéi tao thong qua
1énh khai bao hing, F(X) 1a ham trong v&i dbi s hinh thuc 1a X. Két qua tra vé ctia ham duogc luu
trong bién Fr ¢ tiy chon RESULT.

Vi du 4.3. Giai phuong trinh f(x) = 0 bang phuong phap lip Newton.

Noi dung phuong phap lip Newton giai phuong trinh f{x)=0 c6 thé tom tit qua cac budc nhu

sau.
1) Khi tao nghiém x bang mot gia tri ban du nao dé
2) Gan x boi x—{x)/f (x), trong d6 ’(x) 1a dao ham bac nhét cua f{x)
3) Tinh va kiém tra diéu kién f{x) ~ 0
— Néu chua thoa mén thi quay lai budc 2)

— Néu thoa man thi in két qua va két thuc chuong trinh.
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Gia sir cho f{x) = x’ + x — 3. Khi d6 f’(x) = 3x” + 1. Ta chon gia tri khoi tao cta x 1a 2. Diéu
kién dé xem x 1a nghiém gan dung cta phuong trinh 1a: hodc thoa man f{x) < 107 hodc s6 lan lip 16n

hon hogc bang 20. Loi chuong trinh nhu sau.

PROGRAM Newton
! Giai PT f(x) = 0 bang PP Newton
IMPLICIT NONE
INTEGER :: Its =0 ! Dem lan lap
INTEGER :: MaxlIts =20 ! So lan lap cuc dai
LOGICAL :: Converged = .false. ! Dieu kien hoi tu
REAL :: Eps = 1E-6 ! Sai so cho phep
REAL :: X =2. ! Gia tri nghiem khoi tao
DO WHILE (.NOT. Converged .AND. Its < MaxlIts)
X =X-F(X)/DF(X)
PRINT*, X, F(X)
Its=1Tts +1
Converged = ABS( F(X) ) <= Eps
END DO

IF (Converged) THEN
PRINT*, 'Hoi tu'
ELSE
PRINT*, 'Phan ky'
END IF
PRINT*,’Nghiem PT: X = *,X
CONTAINS
FUNCTION F(X)
REAL F, X
F=X**3+X-3
END FUNCTION F
FUNCTION DF(X)
REAL DF, X
DF=3%X**2+1
END FUNCTION DF
END PROGRAM Newton

Trong chuong trinh trén, cac ham trong F(X) va DF(X) dugc tra vé théng qua 1énh gan
TenHam = ..., khac voi vi du 6 muyc trudce 1a gia tri cia ham dugc tra vé thong qua bién & tuy chon
RESULT.

Vi du 4.4. In mdt ddy cac ky tu gidng nhau.

Chuong trinh sau day cho phép in ra mot diy cac ky tu giéng nhau, trong d6 s luong ky tu
duoc cho & dbi s6 thir nhat va ma ASCII cua ky tu dugc cho & ddi sb thir hai cua thu tuc DayKyTu.
IMPLICIT NONE

CALL DayKyTu(5, 65) ! S chu A lien tuc
CONTAINS

SUBROUTINE DayKyTu ( Num, Symbol )
INTEGER I, Num, Symbol
CHARACTER*80 Line
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DO I=1, Num
Line(I:) = ACHAR( Symbol )

END DO

PRINT*, Line

END SUBROUTINE
END

Cau 1énh Line(I:1I) = ACHAR( Symbol ) trong chuong trinh con trén c6 nghia la gan ky ty thu
I cta xau Line boi ky ty ACHAR( Symbol ).

Nhu da thay, thii tuc DayKyTu trén day nhan hai tham sé dau vao 1a 5 (5 ky tu) va 65 (ky tu
thir 65 trong bang ma ASCII — chit A) va truyén cho cac dbi s6 twong img Num va Symbol. Két qua

cua loi goi thu tuc nay la inra 5 chir A lién tuc.

n!
kl(n—k)!

Dé tinh t6 hop chap cin phai xay dung ham tinh giai thira. Chuong trinh sau tinh va in t6 hop
chap tir 0 d&én 10 cua 10.
PROGRAM TOHOPCHAP
INTEGER 1
DOI1=0,10
PRINT*, I, Fact(10)/(Fact(I)*Fact(10-I))
END DO
CONTAINS
FUNCTION Fact (N)
INTEGER Fact, N, Temp , I
Temp =1
DOI=2,N
Temp =1 * Temp
END DO
Fact = Temp
END FUNCTION
END

Vidu 4.5. Tinh t6 hop chap C* =

4.6 BIEN TOAN CUC VA BIEN PIA PHUONG

Hay xét hai chwong trinh duéi day, trong d6 muc dich ciia cac chuwong trinh nay 1a tinh va in lan

luot giai thira ctia cac s6 tir 1 dén 10. Ta hdy dé ¥ dén su khac nhau giira chung.
Vidu 4.6.

PROGRAM VERI1
INTEGER
DOI=1,10
PRINT?*, I, Fact(I)
END DO
CONTAINS
FUNCTION Fact (N)
INTEGER Fact, N, Temp
Temp =1
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DOI=2,N
Temp =1 * Temp
END DO
Fact = Temp
END FUNCTION

END
va

PROGRAM VER2
INTEGER
DOI=1,10
PRINT¥, I, Fact(I)
END DO
CONTAINS
FUNCTION Fact (N)
INTEGER Fact, N, Temp, I
Temp =1
DOI=2,N
Temp =1 * Temp
END DO
Fact = Temp
END FUNCTION
END
Khi 1an lugt chay cac chuong trinh nay ta thidy mdc du ca hai chuong trinh nay viét gan nhuw
hoan toan giéng nhau, nhung két qua lai rat khac nhau. Vi sao vay? VAan dé ¢ chd 1a su co mit cia

bién I trong cau 1énh khai bao cta chuong trinh con Fact:

INTEGER Fact, N, Temp, I

Vi chuong trinh con Fact 1a chuong trinh con trong, nén khi bién 1 khong dugc khai bao, no s€
st dung bién d3 duoc khai bao boi chuong trinh chinh diéu khién né. Nhu vay, ¢ chuong trinh VERI,
bién I dong thoi bi didu khién boi ca chuong trinh chinh 1an chwong trinh con. Tac dong cta qué trinh

dung chung bién I c6 thé duoc mé ta nhu sau.

— Khi trong chuong trinh chinh (CTC) bién I=1, n6 sé& truyén tham sé N=I=1 cho chuong trinh
con (FACT), dong thoi trong FACT, bién I=2, 1 nén Fact=Tmp=1 (Vong DO khong thyc hién). Khi
FACT tra vé CTC thi I=2.

— Sau khi FACT tra vé CTC thi bién I dugc ting 1én do n6 1a bién diéu khién cta chu trinh
DO: I=I+1=2+1=3, va gia tri nay lai truyén cho FACT, nén N=I=3, dong thoi trong FACT, I=2, 3 do
d6 Fact=1.2.3=6 (Ra khoi vong DO ctia FACT: I=N+1 = 3+1 =4). Khi FACT tra vé CTC thi I=4.

— Tiép tuc, trong CTC: I=I+1=4+1=5; khi truyén tham s6 cho FACT thi N=I=5, va trong
FACT: I=2, 5 nén Fact = 1.2.3.4.5 = 120 (Ra khoéi vong DO cia FACT: I=N+1=5+1=6). FACT lai
tra vé CTC gia tri cua I=6.

Qua trinh ctr tiép dién nhu vy va giai thira cta cac s6 chin khong duoc tinh cho dén khi xuat
hién 13i do bién I bj rdi loan.
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Nhung, néu trong chwong trinh con ta khai bao thém bién I, nhu & chuong trinh VER2, thi qua

trinh tinh toan dién ra chinh xac va chuwong trinh két thuc binh thuong.

Bién I khai bao trong chwong trinh chinh dwoc goi 1a bién toan cuc, con bién I khai bao trong
chuong trinh con 14 bién dia phirong. Cac chuong trinh con trong durgc phép tham chiéu dén cac bién
todn cuc khi cac bién dia phuong khong dugc khai bao. Tuy nhién, chuong trinh chinh s& khéng tham

chieu dwoc dén cac bién dia phwong khai bao ¢ cac chuong trinh con trong.

4.7 PINH NGHIA HAM BANG CAU LENH PON

Ham c6 thé dugc dinh nghia bang c4u triic ham nhu di thdy trong muc 4.3.1, nhung ham ciing

c6 thé duge dinh nghia bang cau 1énh khai bao ham. Ta hiy xét vi du sau day.

PROGRAM BT_HAM1
REAL X
F(x) =3*x**2 - 5*x + 2
Print*,' Cho gia tri cua X: '
Read*,x
Print '("" Gia tri ham F(x)=",F10.3)", F(x)
END
Trong chuong trinh trén, cau Iénh

F(x) = 3*x**2 - 5¥%x + 2
12 mot cach dinh nghia ham F(x) va goi 1a biéu thtrc ham, hay ham 1énh (Statement function), vi né chi

dung mot 1énh gan dé dinh nghia ham. Chuong trinh nay tuong duwong vdi chuong trinh sau.

PROGRAM BT_HAM2
REAL X
Print*,' Cho gia tri cua X:'
Read*,x
Print '("" Gia tri ham F(x)="",F10.3)', F(x)
CONTAINS
FUNCTION F(X)
F =3%*x**2 - 5*x +2
END FUNCTION
END
Dinh nghia ham bang biéu thirc ham cho phép lam don gian hoéa viéc viét chuong trinh. Tuy
nhién, cach dinh nghia nay nhiéu luc gay kho khan khi g& réi chuong trinh, nhat 1a d6i v6i nhitng
chwong trinh 16n va dang trong qua trinh xay dung, phat trién. Boi vay ta khong nén sir dung cach

dinh nghia nay khi chuong trinh chua thyc su 6n dinh.

4.8 CHUONG TRINH CON NGOAI

Céc chuong trinh con trong 13 nhiing chuong trinh con chi do mét don vi chwong trinh kiém
soat (chang han, chuong trinh chinh), ching khu tra giita hai cau 1énh CONTAINS va END cuia don

vi chuong trinh.
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Céc chuong trinh con ton tai & ngoai dudi dang cac file doc lap duoc goi 1a cac chuong trinh
con ngoai. Chung c6 thé duogc tham chiéu boi nhiéu don vi chuong trinh khac nhau. Tuy nhién, cac
chwong trinh con ngoai ciing c6 thé ton tai ngay trong cting mdt file v6i chuong trinh chinh hodc cac
don vi chuong trinh khic nhung khong nam giita cic cau lénh CONTAINS va END. Trong truong
hop dé, cac don vi chuong trinh chira trong cac file khac s& khong thé tham chiéu truc tiép dén chung

duoc.

Céc chuong trinh con ngoai ciing c6 thé c6 cac chuwong trinh con trong riéng ciia ching. Nhung
cac chuong trinh con trong lai khong dwoc phép chira cac chuong trinh con trong khéc.
C phap khai bao cac chuong trinh con ngoai cé thé c6 dang.
1) Khai bao ham:
[KiéuDL)| [RECURSIVE] FUNCTION TenHam
([Cdc_doi_so)) [RESULT (TenKetQua)]
[Cac_cdau lénh_khai bdo)
[Cac_cau lénh_thwc hién)
[CONTAINS

Cac_chwong trinh_con_trong |
END [FUNCTION [TenHam] |

2) Khai bao thu tuc:
SUBROUTINE TenThuTuc [( Cdc_doi_sé )]
[Cdc_cdu_lénh_khai_bao]
[Cac_cau lénh_thuc hién)
[CONTAINS

Cdac_chwong trinh_con_trong]
END [SUBROUTINE [TenThuTuc] |

Nhu d3 thdy, vé co ban khai bao chuong trinh con ngoai twong tu nhu khai bao chuwong trinh
con trong, ngoai trir cac chuong trinh con ngoai dugc phép chura cac chuong trinh con trong, con céac
chuong trinh con trong thi khéng dugc phép chira cac chuong trinh con trong khac. Viée tham chiéu
dén cac chuong trinh con ngoai hoan toan tuong tu nhu khi tham chiéu dén cac chuong trinh con
trong. Nghia 1a gié tri cua ham cé thé duoc gan truc tiép cho bién hodc 1a mot bd phén cta biéu thuc,
con tha tyuc duge goi dén bai tir khoa CALL. Danh sach ddi s trong cac 11 goi ham hodc thu tuc phai
1a danh sach cac dbi sé thuc. Vi du, ta c6 ham tinh tong hai s nguyén sau day:

INTEGER FUNCTION Tong(a, b) RESULT (X)
Integer a,b
X=a+b
END FUNCTION Tong
Khi d6 ham c6 thé duoc tham chiéu nhu sau:

PROGRAM GOI_HAM
IMPLICIT NONE
Integer L,j,N,M,Tong
I=10

J=23

N = Tong(I, J)

M =N * Tong (N, J)
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print*,N, M
END

4.8.1 Cau Iénh EXTERNAL

Dé tranh nham 14n trong viéc sir dung cac chuong trinh thu vién cta Fortran va chwong trinh
con ngodi c6 tén trung nhau, ta nén khai bao tén cic chuong trinh con ngoai bang cau lénh
EXTERNAL. Ta hay x¢ét hai vi du minh hoa sau day.

Vi du 4.7. Chuong trinh sau ddy dinh nghia chuong trinh con ngoai COS(X) co tén trung voi
ham COS(X) ctia thu vién Fortran. Khi chay chuong trinh ta s& thiy chuong trinh con nay khong duoc
goi to1, ma thay cho nd, ham COS(X) cua Fortran sé dugc goi.

PROGRAM EXT1
REAL A

PRINT*,'Cho so A:'

READ*, A

A=COS(A)

PRINT*, A

END

FUNCTION COS(X)
COS=X+5.

END FUNCTION

Vi du 4.8. Ciing chuong trinh trén day, nhung néu ta thém céu lénh

EXTERNAL COS
vao ngay phan khai béo ctia chuwong trinh, két qua 1a chuong trinh con ngoai s& dugc goi toi.
PROGRAM EXT2

REAL A
EXTERNAL COS

PRINT*,"Cho so A:'
READ*, A
A=COS(A)

PRINT*, A
END

FUNCTION COS(X)
COS=X+5.
END FUNCTION

Nhu vay, trong qua trinh xdy dung chuong trinh, ta cin phai hét stc than trong khi dit tén cho
cac chirong trinh con ngodi. Bién phap an toan nhit 1a néu khong chic chin tén chuong trinh con

khong tring véi tén clia cac chuong trinh khac thi nén khai bao ching bang cau 1énh EXTERNAL.

4.8.2 Khai bao khdi giao dién INTERFACE BLOCK)

Trong nhiéu trudng hop trinh bién dich c6 thé khong hiéu y do cia ta khi ta mudn sir dung
nhitng chuong trinh con ngoai c6 cung tén (c6 thé vo tinh) voi cac chuong trinh con thu vién cia
Fortran. Dé khic phuc tinh trang d6 ta c6 thé str dung céu 1énh EXTERNAL. Cau 1é€nh nay cung cfip
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cho trinh bién dich #én cta chuong trinh con ngoai, cho phép né tim dugc va lién két (LINK). Tuy
nhién, dé trinh bién dich tao ra 16i goi cac chuong trinh con ngoai mot cach chinh xac, ngoai tén ra, n6
can phai biét chic chin nhiing thong tin vé chuong trinh con, nhu sé bién va kiéu cua bién,... Tap hop

nhirng thong tin d6 goi 1a phan giao dién ctia chuong trinh con.

Dbi vé6i cac chuong trinh con trong, chuong trinh con modul, va cic chuong trinh con thu vién
cua Fortran, phﬁn giao di¢én ludén dugc trinh bién dich hiéu. Nhung khi trinh bién dich phat sinh 161 goi
dén mot chuong trinh con ngoai, nhitng thong tin thudc phan giao dién hoan toan chua sin co, tirc nd
& trang thai an (implicif), va trong nhiéu trudng hop phirc tap (nhu cac ddi sé tiry chon hodc cac dbi sd

ttr khoa) doi hoi phai cung cp nhitng thong tin giao dién day du hon. Do d6 can c6 khéi giao dién.
Khai bao khéi giao dién nhu sau.

INTERFACE
Thén_ciia_khoi_giao_dién
END INTERFACE

Trong d6 Thédn_ciua _khoi _giao dién nén dugc sao chép mot cach chinh xac phéan dau (header)
cua cac chuong trinh con, cling nhu nhitng khai bao doi s6 va két qua cua chiing, va ca cau 1énh END

cua ching.

Vi du 4.9. Chuong trinh sau day s& goi dén mot thii tuc ngoai c6 tén DOI_CHO. Khéong quan
trong thu tuc ndy nam trong cing mot file hay khéc file véi chuong trinh chinh, nhiing thong tin co
ban vé né can phai duoc khai bao trong khdi giao dién ngay dau chuong trinh chinh dé né duoc tham

chiéu mot cach chinh xac khi chuong trinh chinh phat sinh 11 goi dén né.

IMPLICIT NONE
! Phan khai bao khoi giao dien

INTERFACE
SUBROUTINE DOI_CHO(X,Y)
REAL X, Y
END SUBROUTINE

END INTERFACE

! Phan khai bao bien, hang

REAL A, B

! Than chuong trinh

PRINT*,” CHO 2 SO: ¢

READ*, A, B

print*,A, B

CALL DOI_CHO (A,B)

print*,A, B

END

! Chuong trinh con ngoai

SUBROUTINE DOI_CHO (X, Y) ! Déi gia tri ciia hai bién

REAL X, Y

REAL TMP
TMP =X
X=Y
Y = TMP
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END SUBROUTINE
4.9 CAC THUQC TiNH CUA POI SO

4.9.1 Thugc tinh INTENT

Khi thuc hién 161 goi dén mot chuwong trinh con, cac ddi sb hinh thirc s& duogc thay thé boi cac
dbi s6 thuc ciia chuong trinh goi. Qua trinh tuwong tac giita cac ddi s6 hinh thic va ddi sé thuc trong bd
nhé duge mo ta nhu sau. Trude hét, trinh bién dich s& cz‘ip phat bo nhé cho tat ca cac ddi sb hinh thuc
va cac bién duoc khai bao trong chuong trinh con mgt cach doc 1ap véi bd nhéd danh cho céac bién &
chuong trinh goi (trir nhitng bién, hing duoc khai bao dung chung (COMMON) s& trinh bay sau). Sau
d6, ndi dung cua cac dbi sd thyc tir chuong trinh goi s& dugc sao chép mot cach twong tmg sang cac
dbi s6 hinh thirc. Chuong trinh con s& tién hanh qua trinh xir Iy tinh toan trén cac bién ma trinh bién
dich di cap phat bo nhd cho no. Két thiic tinh toan, trudc khi tra vé chuong trinh goi, ndi dung cua céc
d6i s6 hinh thtc s& duoc sao chép lai mot cach twong Gmg sang cac d6i sé thuc. Sau khi tra vé két qua
cho chuong trinh goi toan bd ving bd nhé danh cho cac ddi sb hinh thirc va cac bién cta chuong trinh
con sé& duogc giai phong. Nhu vy, trong nhiéu trudng hop, gia tri clia cac bién du vao tir chuong trinh
g0i ¢6 thé bi 1am thay d6i mot cach khong c¢b ¥ thong qua viée 1am thay doi gia tri clia cac ddi s6 hinh
thitc ¢ chuong trinh con. Diéu d6 c6 thé gay nén nhitng hau qua rat nghiém trong. D¢ tranh nhiing
nham 1an déng tiéc nay, ta c6 thé sir dung tir khoéa INTENT trong phan khai bao ctia cac chuong trinh
con. Ct phap va tac dong cua tir khoéa nay nhu sau.

INTENT (M6 _ta) [::] vhame
hodc

Kiéu_DL, INTENT (M6 _ta) :: vname

Trong d6, vname 1a danh sach bién dong vai tro dbi sd hinh thirc ctia chuong trinh con;
Kiéu_DL 1a kiéu dit liéu cta vname; Mo td cod thé nhan mot trong cac gia tri:

IN: Xac dinh vrame 13 tham s chi truyén vao cho chuong trinh con, né khong thé bi lam thay
doi gia tri

OUT: Xac dinh vrame 1a bién tra gia tri vé chuong trinh goi, né can phai c6 mit trong danh
séch d6i s6 hinh thirc

INOUT: Xac dinh vrame vira 1 tham sb truyén vao cho chwong trinh con vira 12 bién tra gia tri
vé cho chuong trinh goi, nghia 14 n6 vira cung cép thong tin dau vao cho chuong trinh con vira c6 thé
tra két qua vé cho chuong trinh goi. Do d6 gia tri ciia nd ¢ thé bi lam thay doi.

Vi duy, hay xét chuong trinh sau:

REAL X(20), SUM
CALL RANDOM_NUMBER (X) ! Tao mang s ngiu nhién X

PRINT*,X ! X truyén cho chuong trinh con
CALL TONG (X,20,SUM)

PRINT*,SUM ! Bién két qua tra vé tir CTCon
PRINT*,X ! X tra vé tir chuong trinh con
CONTAINS
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SUBROUTINE TONG (X,N,SUM)
INTEGER, INTENT (IN) :: N ! N chi IN
REAL, INTENT (INOUT) :: X(N) ! X vira IN vira OUT
REAL, INTENT (OUT) :: SUM ! SUM chi OUT
X =X+10. !Lam thay doi X
SUM = 0.
DO I=1,N
SUM=SUM+X(I)
END DO

END SUBROUTINE TONG
END

Trong chuong trinh trén, RANDOM_NUMBER 12 m6t chuong trinh con thu vién cua Fortran,
dung dé tao bd sd ngau nhién. Pi s6 caa ham nay co thé 13 bién don hodc bién mang. Vi bién N &
chuong trinh con 14 tham sé chi truyén vio, nén ta khong thé lam thay ddi gia tri ciia né; X vira 1a bién

truyén vao, vua la bién két xuat nén no c6 the bi thay doi; con SUM chi 1a bién ket xuat.

4.9.2 Thugc tinh OPTIONAL

Mot tinh hudng khac co thé xay ra khi xdy dung cac chuong trinh con 13 danh sach cac ddi s6
hinh thirc c¢6 thé rat nhiéu, nhung khong phai luc nao ta ciing tham chiéu dén tat ca cac dbi sé nay
trong 101 goi. Poi khi ta chi can tham chiéu dén mot vai trong s6 cac ddi sé cua chuong trinh con. Dé
tranh viéc tham chiéu dén nhing ddi sé khong can thiét ta co thé khai bao trong chwong trinh con tét
ca hoic mot s6 ddi sd co thudc tinh tuy chon. Tir khoa ding dé khai bao ddi so tuy chon la

OPTIONAL ma cu phap va cach sir dung cia n6 dugc mo ta nhu sau.

OPTIONAL [::] vname
hodc

Kiéu DL, OPTIONAL :: vname
Trong d6, vname 1a danh sach bién dong vai tro dbi sd hinh thirc ctia chuong trinh con;

Kieu DL 1a ki€u dit liéu cua vuname. D€ minh hoa ta xét vi du sau. Gia sir ta c6 chuong trinh con

ngoai:

SUBROUTINE TONG (X,N,SUM, A, B, C, D, E)
INTEGER, INTENT (IN) :: N
REAL, INTENT (INOUT) :: X(N)
REAL, INTENT (OUT) :: SUM
REAL, OPTIONAL :: A, B, C, D, E ! Cac dbi sb tuy chon
X =X + 10.
SUM = 0.
DO I=1,N
SUM=SUM+X(I)
END DO
A=X(1)
B = X(2)
C=A+B
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D = X(3)
E=C*D
END SUBROUTINE TONG
Chuong trinh con ngoai TONG chira 8 ddi s hinh thirc, trong d6 c6 5 dbi s6 1a tiy chon (co
thudc tinh OPTIONAL), ching c6 thé xuat hién hodc khong trong 151 goi cua chwong trinh goi. Gia
sir trong chuong trinh chinh ta khai bao khi giao dién cho chuong trinh nay la:
INTERFACE
SUBROUTINE TONG (X,N,SUM, A, B, C, D, E)
REAL, INTENT (INOUT) :: X(N)
REAL, OPTIONAL :: A, B,C, D, E
END SUBROUTINE TONG
END INTERFACE

Khi d6 chuong trinh con TONG co6 thé dugc goi dén nhu sau:
CALL TONG (X,N,SUM) ! B6 qua tit ca cac ddi s6 tily chon
CALL TONG (X,N,SUM, T) ! B6 qua 4 ddi s6 tily chon cudi cing
CALL TONG (X,N,SUM, T, U) ! B6 qua 3 d6i s cudi cing

Trong céac trudng hop trén, danh sach cac dbi sd xuét hién theo trinh tu xuat hién cta ching
trong khai bao chwong trinh con; nhitng d6i sb bi bo qua ndm & cudi danh sach. Tuy nhién ta ciing co
thé sir dung 10i goi trong d6 cac dbi sb bi bo qua co thé ¢ vi tri bat ky. Khi d6 can phai dung phép
“gan” cho nhitng d6i s6 mudn xuét hién. Chang han:
CALL TONG (X,N,SUM, B=T) ! B6 qua cac dbi so thu 4, 6,7,8
CALL TONG (X,N,SUM, C=T, E=U) ! B6 qua cac di s6 thir 4,5,7

Néu cac ddi sb tiiy chon dd dugc “gan” nhu trén thi nhitng ddi s6 ndm sau né nhat thiét ciing
phai dugc “gan”, du ching dugc tham chiéu theo dang trinh ty xuét hién. Vi du cau Iénh goi chuong
trinh con sau day la sai:

CALL TONG (X,N,SUM, B=T, U, V, Y) ! Sai

Cau 1énh ding sé¢ la:

CALL TONG (X,N,SUM, B=T, C=U, D=V, E=Y)

4.9.3 Thugc tinh SAVE

Nhu d3 dé cap ¢ muc 4.9.1, vung bd nhd cung cép cho cac bién dia phuong trong cac chuong
trinh con s& dugc giai phong ngay sau khi chwong trinh con tra két qua vé cho chwong trinh goi. Va
nhu véy, gi tri ciia cac bién nay sé& tré nén khong xac dinh giira cac 1an goi t6i chuong trinh con. Néu
mudn luu giir gia tri cua chung cho 1an goi sau ta c6 thé dit thudc tinh SAVE cho chung. Khi mét bién
nao do6 trong chuong trinh con da dugc dat thudc tinh SAVE, gia tri cia nd s€ dugc bao luu cho lan
goi tiép theo. Cta phap khai bao thudc tinh SAVE nhu sau:

SAVE [::] vname
hoac
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Kiéu DL, SAVE :: vname
Trong d6, vrame 13 danh sach bién dia phuong trong chwong trinh con khéng phdi la doi sé

hinh thirc; Kieu DL 1a kiéu dit li€u cia vrame.

4.10 MODUL

Fortran dinh nghia 3 khai niém don vi chuong trinh (Program Unit) la: chuong trinh chinh,

chuong trinh con ngoai, va modul. Modul khac véi cac chuong trinh con & 2 diém quan trong:

— Modul c6 thé chira trong d6 nhiéu hon mét chwong trinh con (dugc goi 1a cac chwong trinh

con modul);

— Modul ¢6 thé chtra nhitng cau 1énh khai bao va dac td ma chung co thé tham chiéu duogc ddi

voi tat ca cac don vi chuong trinh c6 st dung modul.

Cac modul ciing c6 thé duoc bién dich mot cach doc 1ap. Céu tric chung cua modul c6 dang nhu

sau:

MODULE TenModul
[Cac_cau lénh_khai bao)
[CONTAINS
Cdac_chwong trinh_con_modul|
END [MODULE [TenModul]]
Dé sir dung modul ta dung céu 1énh khai bao USE ngay dau chuong trinh:

USE Tén_Modul dweoc sw _dung

Nhu véy, vé co ban cdu tric ciia modul gidng nhu ciu trac ciia chuong trinh con ngoai, trir cc
tir khoa SUBROUTINE va FUNCTION. Modul ciing c¢6 thé c6 cac chuong trinh con trong cua chinh
n6é. Modul cling ¢o6 thé sir dung cac modul khac. Vi modul cé thé chta cac cau lénh khai bao dé tit ca
cac don vi chuong trinh khac truy cép toi, nén cac bién toan cuc c6 thé duge khai bao theo cach nay
cho nhitng chwong trinh st dung modul. Tinh chét nay rat hiru ich dé tao ra nhitng khai bao phtc tap,
nhu cac kiéu dit liéu do ngudi dung dinh nghia, ... Cac khéi giao dién ciing c6 thé dwoc gop vao trong

cac modul.

Vi du 4.10. Chuong trinh sau day st dung modul MyModul ma ndi dung cua n6é chira mt tham
s6 PI va mot tha tuc DOI_CHO. Trong chuong trinh chinh ta chi cAn khai bao USE MyModul 13 du
dé co thé str dung tham sé PI va 10i goi dén thu tuc DOI_CHO. N6i chung modul MyModul nén
duogc Iuu trén mot file tach biét véi file chuong trinh chinh.

PROGRAM EXAMP

USE MyModul
IMPLICIT NONE

REAL A, B

PRINT?#*, ¢ Cho mot so: ¢

READ*, A

B=Pi ! Khai bao tu Modul

CALL DOI_CHO( A, B) ! Khai bao tu Modul
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PRINT*, A, B
END
MODULE MyModul
REAL, PARAMETER :: Pi = 3.1415927
CONTAINS
SUBROUTINE DOI_CHO (X,Y)
REAL Tmp, X, Y
Tmp =X
X=Y
Y =Tmp
END SUBROUTINE DOI_CHO
END MODULE MyModul

4.11 PHEP PE QUI

Trong nhiéu truong hop phép dé qui cho phép lam don gian hoa chuong trinh mot cach dang ké.
C6 thé xem phép dé qui 1a mot ham hay mot thu tuc ¢6 thé tham chiéu dén chinh né. Phép dép qui bao
gdm hai thanh phan: Phan neo, trong d6 tac dong ciia ham hay thu tuc dugc dic ta cho mot hay nhiéu
tham s6, va ph?m dé qui trong d6 tac dong can duge thuc hién cho gia tri hién thoi cua tham sb dugc
xac dinh bang cac tac dong hay gia tri dwoc dinh nghia trude do.

Vi dy dién hinh cho phép dé qui 1a ham hodc thu tyc tinh giai thira. Xuat phat tir dinh nghia n! ta
c6: 0! = 1! =1, v&i moi n>0 thi n! = n.(n—1)!. Pay la mot cong thirc truy hdi, tic 1a khi da biét (n—1)!
thi c6 thé tinh duoc n!. Ta c6 ham va tha tuc tinh n! nhu sau:
RECURSIVE FUNCTION GIAITHUA1 (N) RESULT (Fact)

INTEGER Fact, N
IF(N==0.0R.N==1)THEN ! Phan neo

Fact=1
ELSE ! phan de qui
Fact=N * GIAITHUA1(N-1)
END IF

END FUNCTION
Hoac

RECURSIVE SUBROUTINE GIAITHUA2(F, N)
INTEGER F, N
IF (N==0.0R.N==1) THEN ! Phan neo
F=1
ELSE ! Phan de qui
CALL GIAITHUA2(F, N-1)
F=N*F
END IF
END SUBROUTINE

Co6 thé giai thich tac dong dé qui nay nhu sau. Gia sir dé tinh 3!, ta goi GIAITHUA1(3) (hoic
GIAITHUAZ2(F,3)). Loi goi nay s& tham chiéu dén GIAITHUA1(2) (hoic GIAITHUA2(F,2)), rdi
GIAITHUA1(2) (hoic GIAITHUA2(F,2)) lai tham chiéu d&n GIAITHUA1(1) (hoic
GIAITHUAZ2(F,1)) 1a phin neo (IF (N==0 .OR. N==1) THEN...).
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Mot vi du khac, trung binh s6 hoc ciia mot day $6 X, X5,..., x, ¢6 thé duoc tinh theo cong thuece:

— 1 22 x L . T S ,
X, = —le- . Ta co6 thé biéu dién cong thirc ndy duéi dang khac: x, = ((n—1).x,_; + x,)/n, trong do6
g

1a trung binh ctia n—/ thanh phan dau ctia diy. Phan neo c6 thé x4c dinh boi dinh nghia sau:

— S6 thanh phan n>0

—Néun=1thi x, = x,

~Néun=2thi x, = (x; +x,)/2

Ban doc hiy viét chuong trinh con dé qui cho bai toan nay nhu 1a mot bai tap.

BAI TAP CHUONG 4

4.1 Lam cac bai tap 3.5 va 3.6 chuong 3 trong d6 cac ham f{x) dugc viét dudi dang cac chuwong

trinh con.

4.2 Viét chwong trinh tinh sine ctia x theo cong thirc:

v6i d6 chinh xéc e=10 . Str dung chwong trinh con ham dé tinh giai thira.

4.3 Viét chuong trinh tinh cosine cta x theo cong thirc:

2 4 6
X X

X
CoSxX="—+"—+"—+
20 4 6

v6i d6 chinh x4c e=10 *. Sir dung chuong trinh con ham dé tinh giai thira.

4.4. Viét chuong trinh tim nghiém ctia phuong trinh x’sinx + cos2x = 0 trén doan [—2; 2] bang
phuong phéap chia d6i. Yéu cau xay dung chuong trinh con ham hodc thu tuc. Ldy d6 chinh xac cua
nghiém dén 10 ®. Goi y: St dung dinh Iy: Ham s6 y=f{x) c6 f{a).f{b)<0 thi ton tai x=c thudc (a;b) sao
cho f{c)=0.

4.5 Viét chuong trinh tinh dao ham ctia ham sd y=f{x) tai x=x, vdi do chinh xac dén 10 °. Yéu
cau xay dyung chuong trinh con ham dé tinh f{x). Lay vi du f{x)=2x", x,=1. Goi y: Pao ham cta ham
sO y=f{x) tai x=x, c6 thé dugc tinh theo cong thirc (f{xo+h) — f(xy))/h khi h 0.

4.6 Viét chuong trinh con ham tinh ¢ theo cong thirc khai trién chudi Taylor:

2 3
X X £ c 1k ., <. P A 5
e'=1+x+ E + ? +... So sanh két qua tinh véi két qua cia 101 goi ham thu vién EXP cua Fortran.

Lay d6 chinh x4c bang 10"°.
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. , !
4.7 Viet chuong trinh xay dung ham tinh t6 hop chap k cua n theo cong thuec: C,f = ﬁ .
(n—k)!

Chuong trinh cho phép kiém tra cac 16i vao dit liéu khong hop 18. Vi du, khi cho & hodc # 14 nhiing s6

A%

am, hoac khi k>n, chuong trinh s& dua ra thong bao 15i “Dir liéu khong hop 18” va két thic.

4.8 Viét chuong trinh con dang thi tuc giai phuong trinh ax’ + bx + ¢ = 0. Chuong trinh cho
phép dua ra nghiém 4o khi biét thire Delta < 0.

4.9 Viét chuong trinh con dang thu tuc x4c dinh diy # sé Fibonacci (xem bai tap 3.13).

1 ¥ 2 .
4.10 Ham Laplas dugc dinh nghia boi O(x) = TIE_O'St dt . Viét chuong trinh con dang ham
T

tinh gia tri cia ®(x). Thir chay chuong trinh véi mot vai gi tri ctia x, chang han x=1.96, x=3.0.
4.11 Ba ham dau tién cta da thirc Legendre c6 dang Py(x)=1I, P;(x)=x, P,(x)=(3x’—1)/2. Cong
thirc truy hdi dé xac dinh cac ham cia da thirc Legendre 1a

(n+ 1P, (x)~ 20+ )P, (x) + nP,_, (x) = 0.

Ky hiéu ham th{r » ctia da thire Legendre 12 P(N, X) = P,(x). Viét chuong trinh con dang thu tuc

xac dinh gia tri cac ham P;(x),..., P,(x) cia da thuc khi cho gia tri ciia n va x.

4.12 Ciing v6i cac diéu kién nhu & bai tap 4.11. Hay viét chuong trinh con dang ham tinh gia tri

cua P,(x). Thur chay chuong trinh véi n=2 va céc gia tri khac nhau cua x.
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CHUONG 5. MANG
5.1 KHAI NIEM VE MANG TRONG FORTRAN

C6 thé dinh nghia mang 1a mot tip hop cac phin tir ¢6 cung kiéu dit lidu, duoc sip xép theo mot
trat tu nhat dinh, trong do mdi phén tir duoc xac dinh béi chi sb va gia tri cia chung. Chi sb cua mdi
phan tir mang dwoc xem 1a “dia chi” cua ting phan tir trong mang ma né duoc dung dé truy cap/tham
chiéu dén phﬁn tr clla mang. Mdi ph?ln tir cia mang dugc xac dinh boi duy nhat mot “dia chi” trong
méang. Mang c6 thé 1a mang mot chiéu hodc nhiéu chidu. Mang mot chiéu ¢ thé hiéu 1a mot vecto ma
mdi phan tir mang 1a mot thanh phan cua vecto. Dia chi cac phan tir mang mot chiéu dugc xac dinh
bdi mot chi sb 1a s thr tu cua chung trong mang. Mang hai chiéu duoc hiéu nhu mot ma trin ma dia
chi cac phan tir ctia né duge xac dinh boi hai chi s6: chi s6 thir nhét 13 s6 thir ty hang, chi sd thir hai 1a
s6 thir tu cot. Tuong ty, mang ba chiéu duoc xem nhu 1a tap hop cac mang hai chiéu, trong d6 cac
phan tir mang duoc xac dinh boi ba chi sb: chi sé thir nhat, chi sé thi hai (twong tng 1 hang va cot

cua mot ma tran) va chi s6 thir ba (16p — s6 thir ty cia ma trdn),...

Kiéu dir li¢u cua cac phan tir mang co6 thé 1a kiéu so hodc khong phai s6. Moi mang dugc xac
dinh bdi tén mang, so chiéu, kich thudc cuc dai va cach sap xEp cac phan tir cia mang. Tén mang con

goi la tén bién mang, hay ngan gon hon 1a bién mang. Bién mang 1a bi€n c6 it nhat mdt chicu.

Miéng c6 thé 1a mang tinh hoic mang dong. Néu la mang tinh thi ving bo nhé danh luu trit
mang 13 ¢6 dinh va n6 khong bi giai phong chimg nao chuong trinh con hiéu luc. Kich thudc cua
mang tinh khong thé bi thay doi trong qua trinh chay chuong trinh. Néu mang 1a mang dong, ving bo

nh¢ luu trit nd ¢ thé duoc gan, thay doi va giai phong khi chwong trinh dang thyc hién.

Céc con tré (POINTER) 14 nhitng bién dong. Néu con trd ciing 1a méang thi kich thudc ciia mdi
chiéu ciing c6 thé bi thay dbi trong luc chuwong trinh chay, gidng nhu cic mang dong. Céac con trd co

thé tré dén céac bién mang hodc bién vé hudng.

5.2 KHAI BAO MANG

Dé st dung mang nhét thiét can phai khai bao né. Khi khai bdo mang can phai chi ra tén va sd
chiéu ctia nd, nhung c6 thé chua can chi ra kich thudc va cach sip xép cac phan tir mang. C6 rat nhiéu
cach khai bao bién mang. Sau day s& liét ké mot sé trudng hop vi du.

REAL A(10,2,3) ! Mang céc sb thuc 3 chidu

DIMENSION A(10, 2, 3) ! Mang cac s thuc 3 chiéu

ALLOCATABLE B(:, :) ! Mang céac s6 thuc 2 chiéu
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POINTER C(:, :,:) ! Mang cac s thuc 3 chiéu

REAL,DIMENSION (2,5) :: D | Mang cac sb thuc 2 chiéu

REAL,ALLOCATABLE :: E(:,:,:)! Mang thuc 3 chiéu

REAL, POINTER :: F(:,:) ! Mang cac sb thyc 2 chiéu

Trong cac vi du trén, mang A(10, 2, 3) 14 mang ba chiéu g(")m cac phﬁn ttr ¢ kiéu sd thuc loai 4
byte, kich thudc cuc dai cia mang 13 10 x 2 x 3 = 60 phan tr, dung lugng bo nhé cap phat cho mang 1a
60 x 4 (byte) = 240 byte, cach sip xép cac phan tir 1a 10 hang, 2 cot va 3 16p, dia chi cic hang, cot va
16p dugc danh s tir 1 (hang 1 dén hang 10, cot 1 dén cot 2, 16p 1 dén 16p 3). Mang B 1a mang dong 2
chiéu, trong d6 kich thudc va cach sip xép cac phan tir chua duoc xac dinh. Mang C 1a mang thuc ba
chiéu c6 kiéu con tro. Ta ciing thay rang, c6 thé chi str dung cac tir khoa khai bao kiéu, khai bao thudc
tinh dé dinh nghia mang, nhung ciing c6 thé két hop ca cac tir khoa khai bao kiéu va khai bao thudc
tinh. Khi c6 sy két hop giira khai bao kiéu va khai bao thudc tinh, giita ching can phai phan tach nhau
boi ddu phdy va sau tir khoa thudc tinh phai c6 hai ddu hai chdm lién nhau phan tach chung véi tén
bién. S6 chiéu, kich thude va cach sap xép phan tir mang cé thé dugce dinh nghia cing véi tir khoa

thudc tinh hodc tén bién.

Cach danh s6 dia chi cac phan tir mang ciing 1a mot trong nhing dac diém hét sirc quan trong, vi
n6 quyét dinh cach truy cap dén cc phan tir mang. Chi s xac dinh dia chi cic phan tir mang phu
thudc vao gi6i han dudi va gi6i han trén ding dé moé ta cach sip xép cac phan tir theo cac chiéu ciia

mang. Vi duy, hai mang

INTEGER M((10, 10, 10)

INTEGER K(-3:6, 4:13, 0:9)
déu co6 cung kich thude (10 x 10 x 10), nhung mang M c6 chi s6 cac phan tir mang theo ca ba chiéu
bién thién tir 1 dén 10 (giéi han dudi bang 1, gidi han trén bang 10), con mang K c6 chi sé cac phan tir
méng bién thién theo chiéu thir nhat (hang) 1a —3 dén 6, theo chiéu thir hai (cot) 1a 4 dén 13 va theo
chiéu tht ba (16p) 12 0 dén 9. Nhu vay, gidi han dudi cia chi s6 cac phan tir cia mang K tuong tng 1a
—3,4va 0, con gidi han trén 1a 6, 13 va 9. Cac mang dugc mo ta rd rang nhu vay duoc goi 1a cac mang
c6 mo ta tuong minh.

Dbi v6i cac mang mod ta khong tudng minh, cach sip xép va danh sb dia chi cac phan tor mang
thuong duoc xac dinh trong lic chuwong trinh chay hodc s& duoc truyén qua tham sb cua cac chuong

trinh con. Vi du:

REAL X (4,7, 9)

CALL SUB1(X)

CALL SUB2(X)

END

SUBROUTINE SUB1(A)
REAL A(, 3, ?)
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END SUBROUTINE SUBI1

SUBROUTINE SUB2(B)
REAL B(3:, 0:, -2:)

END SUBROUTINE SUB2

O day, mang A trong chuong trinh con SUBI s& la:

A4,7,9)
con mang B trong chuong trinh con SUB2 s¢€ la:

B (3:6, 0:6, -2:6)

N6i chung c6 thé c¢6 nhiéu cach khai bio mang khac nhau tily thudc vao yéu cau va bdi canh cu
thé. Sau day 1a mot s6 dang ¢t phap téng quat cua ciu 1énh khai bao mang thuong duoc sir dung trong

1ap trinh.

Dang 1:

Kiéu DL Tén_bién_mang (Mé_td)
Dang 2:

Thugc_tinh Tén_bién_ming (Mé_td)

Dang 3:

Kiéu DL, Thudc_tinh (Mé_td) :: Tén_bién_mang

Dang 4:

Kiéu_DL, Thugc_tinh :: Tén_bién_mang(Mé_td)

Trong d6 Kiéu_ DL 1a kiéu dir liéu ctia cac phan tir mang, Thudc_tinh c6 thé 1a mot trong cac
thudc tinh DIMENSION, ALLOCATABLE, POINTER,..., Tén_bién_mﬁng 1a tén cia cac bién
mang (néu c6 nhiéu hon mot bién thi chung duoc 1iét ké cach nhau bai cac ddu phdy), M6 i 1a md ta
sO chiéu, kich thuéc mang va cach sip xép cac phan tir mang. Néu 1a mo ta an thi cach sap xép cac

phan tr mang chwa can chi ra trong khai bao bién mang. Vi du:

Dang 1:

REAL*4 X (0:100)
REAL Y(12,34)
Dang 2:
DIMENSION N (10,20)
ALLOCATABLE Y(:,:)
Dang 3:
REAL, ALLOCATABLE(:,:) :: X
INTEGER, DIMENSION(12,34) :: Y
Dang 4.

REAL, ALLOCATABLE :: X (:,:)
REAL, DIMENSION Y(12,34)
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5.3 LUU TRU MANG TRONG BQ NHO VA TRUY CAP PEN CAC PHAN TU MANG

Nguyén tic luu trit mang trong bd nhé cua Fortran 1a lwu trit dudi dang vecto, cho du d6 1a
mang mot chiéu hay nhiéu chiéu. Bbi véi mang mot chiéu, cac phan tir mang duoc sip xép theo thir tu
tir phan tir c6 dia chi mang (chi s6) nhoé nhit dén phan tir ¢ dia chi 16n nhit. Cac phan tir ciia mang hai
chiéu cling duge xép thanh mot vecto, trong d6 cac “doan” lién tiép cua vecto nay 1a cac cot voi chi sd
cot tang dan. Cac mang ba chiéu dugc xem 14 tip hop cic méang hai chidu véi s6 thir ty cia cac mang
hai chiéu nay (sb tht tu 16p) chinh 13 chi sb thir ba ciia mang. Cac mang nhiéu chiéu hon ciing duoc
I triv theo nguyén tic nay. Noi chinh xac hon, tity thudc vao sb chiéu ciia mang ma khi sip xép céac
phan tir mang, chi s6 ciia chiéu thtr nhat bién ddi trude, tiép dén 1a chiéu tha hai, chiéu thir ba,... Cac
phan tir mang duoc truy cap dén qua dia chi cia chung trong mang.

Dé 16 hon ta xét mot s6 vi du sau.

Vi du 5.1. Mang mét chiéu.

Gia st ta khai bao

REAL X(5), Y(0:5)

Khi d6 cac mang X va Y duoc sdp xép trong bd nhé nhu sau:

LX) | X | X®) | X@ | XG) |
LYo | Y | YO | Y® | Y& | Y5 |

Chuong trinh sau ddy minh hoa cach truy cap dén cac phan tir cia cac mang nay.

REAL X(5), Y(0:5)
Y(0) = 1.
DO I=1,5
X(I)=1*I ! Gan gia tri cho cac phan tir cia X
Y() = X(A) + 1
! Nhan gia tri cdc phan tir ciia X, tinh todn
! va gan cho céac phan tir cia Y
END DO
PRINT “(6F7.1))’, (X(I), I=1,5) ! In céc phan tir ciia X
PRINT “(6F7.1))’, (Y(I), I=0,5) ! In c4c phan ti ctia Y
END
Khi chay chuong trinh nay ta s& nhan duoc két qua trén man hinh 1a:

1.0 4.0 9.0 16.0 25.0
1.0 2.0 6.0 12.0 20.0 30.0

Vi du 5.2. Mang hai chiéu.

Gia su ta khai bao

INTEGER, PARAMETER :: N=3, M=4
INTEGER A(N, 0:M)

Khi d6 ¢6 thé hiéu mang A nhu 1a mot ma trdn gdm 3 hang, 5 cot:
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AL0)  ALL)  A(12) A(13) A(14)
A=| A(20) A(21) A(22) A(23) A(24)
A30) A(31) A(32) A(33) A(34)

A duoc luu trit trong b nhé dudi dang:

A(1,0) | A2,0) | A3,0) [ A(1,1) [ A2 1) | AGB1) [A(1,2) | A2,2) A(3.2}—|

TA(1,3) [A@2,3) | AB,3) | A(1,4) | A(2,4) | A3 A4)

Vi du 5.3. Méang ba chiéu.
Gia sir mang A dugc khai bao badi

INTEGER, PARAMETER :: NH=3, MC=4, LLayer=3
INTEGER A(0:NH, MC, LLayer)

Khi d6 A 13 mang ba chiéu gém 4 hang, 4 cot va 3 16p, ¢ céu tric nhu sau:

B A(0,1,3) | A0.2,3) | A(0,3,3) | A(0.4,3)

oo 7 A(0,1,2) | A(0,2,2) |A(0,3.2) | A(0,4.2) [[A(1.4,3)

A(0,1,1) | A(0,2,1) | A(0,3,1) | A(D4,1) A(1,4,2) || A(2,4,3)

A1 1,1) |A(1,2,1) | A(1,3,1) |A(14,1) || A(2,4,2) || A(34,3)

A@,1,1) |A@2,2,1) | A2,3.1)|A24.1) [|AG4,2)

AB1,1) |A3.2,1) | A3,3,1) |A(3A4,1)

Va dugc luu trit trong b nhé dudi dang:

AO01,1)| .. [AGA1)| .. |AO041)| .. [A(34,1) H
|_.-A(o,1,2) o AB12 | (A042| |A(342) }_l
JAOLY | . [ABY) | [A043) ] | [A@G4I) \

Sau déy 1a mot sé vi dy truy cdp mang.

Néu mang A duogc khai bao boi

REAL A(5,10), B(5,10)

Khi do:

A=3.0 ! Géan tat ca cc phan tir ciia A bang 3

A(1,1) = 4. ! Gan phan tir hang 1, cot 1 bang 4.,
A(1,2) = 7. ! Gan phan tir hang 1, cot 2 bang 7.
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A(2,1:8:3)=2.5 ! Gan cac phan tir cot 1, 4, 7 hang 2 bang 2.5. Tuc 1a A(2,1) = A(2,4) = A(2,7)
=2.5. Céc chi s 1:8:3 cua chiéu thir hai twong dwong véi vong lip DO J=1, 8, 3

B = SQRT(A) ! Gan tét ca cac phan tir cia B bing

I can bac hai cac phan tir tuong tmg ciia A

Néu khai béo

REAL A(10)

Khi do:

A(1:5:2)=3.0

!Gan cac phan tir A(1), A(3), A(5) bang 3.0.
A(:5:2)=3.0 ! Tuong tu cau Iénh trén
A(2::3)=3.0
! Gan céc phan tir A(2), A(5), A(8) bang 3.0.

(Chi s6 cao nhit ngém dinh béng 10 1a kich thude cuc dai cia A, tuong duong véi vong lap
DO 1=2, 10, 3)

A(7:9) =3.0 ! Géan cac phan tir A(7), A(8), A(9) bang 3.0.

! (Budc vong ldp ngam dinh bang 1)

A()=3.0 ! Twong tu nhu A = 3.0;

Mot vi du khac, néu c6 khai bao

REAL A(10), B(5, 5)

INTEGER I(4), J(3)
ta co thé gan gid tri cho cac phén tir ciia cac mang I va J bang cach:

1=(/5,3,8,2/)

J=(03,1,5))
Con cau lénh

A =3.0
c6 nghia 12 gan cac phan tir A(5), A(3), A(8) va A(2) bang 3.0, va cdu 1énh

B(2,J)=3.0
1a gan cac phan tr B(2,3), B(2,1) va B(2,5) bang 3.

Qua cac vi du trén ta c6 thé thay cach truy cdp dén cac phan tr mang ctia Fortran rat mém déo

va linh hoat. D¢ ciing 1 mot trong nhitng “thé manh” cta ngdn ng lap trinh nay.

5.3.1 Sir dung 1énh DATA dé khéi tao ming

Trong mét sb truong hop, dir liéu ban dau c6 thé duge gan truc tiép cho cac phan tir méang ngay
trong chuong trinh ma khong nhét thiét nhéan tir file. Mot trong nhing cach gan do 1a st dung cau 1énh
gan thong thuong. Tuy nhién cach lam nay khong hiéu qué, vi phai 1ap lai nhidu 1an 1énh gan, lam
“gidn dai” chuong trinh mot cach khong can thiét. Thay cho viéc sir dung nhiing ciu 1énh gan do, ta

cling c6 thé str dung cau 1énh DATA dé gan gia tri cho cac phan tir mang. Vi du:
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REAL, DIMENSION(10) :: A, B, C(3,3)

DATA A /5%0,5%1/

| Gan 5 phan tir dau bang 0 va 5 phan tir tiép theo bang 1

DATA B(1:5)/4,0,5,2,-1/

| Chi gan gia tri cho cac phan tir tir B(1) dén B(5)

DATA ((C(1J), J=1,3), I=1,3) /3*0,3*1, 3*2/

| Gan gia trj cho cac phan tir ciia C 1n luot theo hang

Diéu chi y khi sir dung 1énh DATA dé gan gia tri cho cac phin tir mang 1a sb gia tri s& gan
(ndm gitra hai ddu gach chéo (/)) phai bang kich thuéc khai béo ciia mang. Néu c¢6 nhiéu gia tri bang
nhau 13p lai lién tiép ta c6 thé s dung cach gan n*value, trong d6 n 1a s lan ldp lai lién tiép, value 13
gia tri dugc lap lai. Trat tu sap xép cac gid tri s& gan phai phi hop voi trat ty truy cap dén phan tir
méng. Chang han, cu lénh sau day:

DATA ((C(1,J), J=1,3), I=1,3) /3%0,3*1, 3%2/
s& cho két qua gan 1a C(1,1) = C(1,2) = C(1,3) = 0; C(2,1) = C(2,2) = C(2,3) = 1; C(3,1) = C(3,2) =
C(3,3) =2. Con cau lénh:

DATA C/3*0,3*1,3*%2/
s& cho két qua gan 1a C(1,1) = C(2,1) = C(3,1) = 0; C(1,2) = C(2,2) = C(3,2) = 1; C(1,3) = C(2,3) =
C(3,3) = 2. S¢ di nhu vay la vi, ¢ cau Iénh thir nhét, cac phﬁn tir duoc truy cap lan luot ting hang, tir
hang 1 dén hang 3, trong khi & cau 1énh thir hai, do ta khong chi ra cu thé nén Fortran ngam hiéu 13 cac

phén tr ctia mang dugc truy cap 14n luot theo cot, tir cot 1 dén cot 3.

5.3.2 Biéu thirc mang
C6 thé thyc hién cac phép toan trén cac bién mang. Trong trudng hop ndy cac mang phai co
clng cdu trac. Vi du:
REAL, DIMENSION(10) :: X, Y
X +Y ! Cong tuong (mg cac phan tir ciia X va Y: X(I) + Y(I)
X *Y | Nhén twong (mg cac phan tir ciia X va Y: X(I) * Y(I)
X *3 ! Nhan tuong tmg cac phan tir cia X vai 3: X(I) * 3
X * SQRT(Y) ! Nhén cic phin tir cia X voi cin bac 2 cua
I cac phan tir twong mg cta Y: X(I) * SQRT(Y(I))
X ==Y ! Phép toan so sanh, cho Kkét qua .TRUE. néu
! X(I)==Y(), va .FALSE. néu nguoc lai.

5.3.3 Céu triic WHERE... ELSEWHERE ... END WHERE

Pay 1a ciu tric chi ding trong thao tac voi cic mang. Ch phap cau 1énh nhu sau.

WHERE (Piéu_ki¢n) Cau_lénh
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Hoac

WHERE (Piéu_kién)
Cac_cau_lénh_1
ELSEWHERE
Cac_cau_lénh_2
END WHERE

Tac dong cua ciu 1énh 13 tim cac phn tir trong mang théa man Diéu_kién, néu Piéu_kign duoc
thoa man thi thuc hién Cdc_cdu_I¢nh_1, nguoc lai thi thuc hién Cdc_cdu_lénh_ 2. Piéu_kign & day 1a
mot biéu thire 16gic. Vi du:

REAL A (5)
A =(/89.5,43.7,126.4, 68.3, 137.7 /)
WHERE (A >100.0) A =100.0
Trong doan chuong trinh trén, tit ca cac phan tir ciia mang A c6 gia tri > 100 s& dugc thay bang

100. Két qua s€ nhan dugc:

A = (89.5, 43.7, 100.0, 68.3, 100.0)
Mot vi du khac:

REAL A (5), B(5), C(5)
A = (/ 89.5,43.7, 126.4, 68.3, 137.7 /)
B=10.0
C=0.0
WHERE (A > 100.0)
A =100.0
B=23
ELSEWHERE
A=50.0
C=-4.6
END WHERE

O day, két qua nhan duoc 1a

Maing PT thu 1 PT tha 2 PT thu 3 PT thtr 4 PT tht 5
A 50.0 50.0 100.0 50.0 100.0
B 0.0 0.0 2.3 0.0 2.3
C —4.6 —4.6 0.0 —4.6 0.0

5.4 MANG DPONG (DYNAMICAL ARRAY)

Mang c6 kich thude va cach sip xép cac phan tir khong duoc xac dinh ngay tir lic khai bao goi

la mang dong. Cac mang dong ludn phai c6 thudc tinh ALLOCATABLE trong cau 1énh khai bao.

Trén day ta da gap mot s6 vi du vé khai bao va st dung mang dong. Mot cach tong quat, co thé co cac

cach khai bao nhu sau.

Kiéu_ DL,DIMENSION(Mé_ti),ALLOCATABLE :: Tén_bién

hoiac

Kiéu DL, ALLOCATABLE [::] Tén_bién [(Mé_td)]



hoac

ALLOCATABLE [::] Tén_bién [(Mé_td)]

Trong d6 Mé_td 1a md ta so chiéu cua mang, dugc xac dinh boi cac dau hai cham (@), phan cach

nhau bang dau phay. Vi du:

REAL,DIMENSION(:),ALLOCATABLE :: X ! Mang 1 chiéu
REAL, ALLOCATABLE :: vector(:) | Mang 1 chiéu
INTEGER,ALLOCATABLE :: matrix(:,:) ! Mang 2 chiéu
DIMENSION X (,:) | X 1a mang hai chiéu va
REAL, ALLOCATABLE :: X ! X la mang dong, thuc
ALLOCATABLE :: Y(:,) 'Y 1a mang dong 2 chiéu

Vi cic mang dong chua duoc xac dinh kich thudc ngay tir diu nén dé sir dung ta can phai mo ta

10 kich thudc va cach sap x€p cac phan tr cua ching trude khi truy cap.

Cau lénh ALLOCATE ding dé dinh vi kich thudc va cach sip xép cac phan tir mang trong bo

nhd (tirc cap phat bd nhé cho bién).

phat.

Cau lénh DEALLOCATE dung dé giai phong ving bé nhd ma bién mang dong da dugc cap

Vi du 5.4. Xét doan chuong trinh

INTEGER, ALLOCATABLE :: matrix(:,:)
REAL, ALLOCATABLE :: vector(:)

N=123
ALLOCATE (matrix(3,5),vector(-2:N+2))

DEALLOCATE matrix, vector

Trong doan chuong trinh trén, vector va matrix lan lugt la cac mang dong mdt chi€u va hai

chiéu. Sau cau 1énh ALLOCATE, matrix duoc cip phat mot ving nhd gdm 3 hang x 5 cot x 4 byte =

60 byte v6i cach danh sb dia chi cac phan tir mang bat dau tir 1 dén 3 (hang) va 1 dén 5 (cot). Con
vector dugc cip phat mot ving nhg gdm (N+2 — (=2) + 1) phén tir x 4 byte = (123+2+2+1) x 4 byte =

512 byte, v6i dia chi cac phan tr mang dugc danh sé tir —2 dén 125.

Vidu)5.5. Cép phat bd nhé cho mang tuy thudc tham s6 xé4c dinh dugc trong qua trinh thyc hién

chuong trinh

REAL A, B(:,:), C(:), D(s, 2, 2)
ALLOCATABLE C,D

READ (*, *) N, M
ALLOCATE (C(N), D(M, N, M))

Trong vi du nay, kich thudc cac mang C va D s€ dugc xac dinh chi sau khi cac gia tri cia N va

M da xéac dinh.
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Vi dy 5.6. Stt dung ham ALLOCATED dé xac dinh mang da dugc cip phat b nhé hay chua
REAL, ALLOCATABLE :: A(:)

IF (NOT. ALLOCATED(A)) ALLOCATE (A (5))
Trong vi du ndy, mang A s& duoc cip phat bo nhd néu né chua duoc cap phat.

Vi du 5.7. Biy 15i trong qua trinh c4p phat b nhé cho mang

REAL, ALLOCATABLE :: A(%)

INTEGER ERR

ALLOCATE (A (5), STAT = ERR)

IF (ERR /= 0) PRINT *,“Khong cap phat duoc"

O day, tham s6 STAT trong cdu 1énh ALLOCATE s& tra vé gia tri ERR (sé nguyén). Néu
ERR=0 thi viéc cap phat bd nhé thyc hién thanh cong, nguoc lai néu khong cip phat duoc thi gia tri

ctia ERR chinh 1a mi 16i lic chay chuong trinh.

Vi du 5.8. Chuong trinh sau ddy nhap mot mang mot chiéu X gdm cac sb thuc duong nhung
khong biét truée sb phan tir cia mang t6i da 14 bao nhiéu. Do d6 mang X s& duoc cip phat bd nhé ting
dan trong khi nhap dir liéu. Qua trinh nhap dir liéu chi két thuc khi s6 nhap vao 1a mot sé6 am. Thu

thuat thyuc hién ¢ day 1a st dung 2 mang dong, trong d6 mot mang dé luu sb liéu trung gian.

REAL, DIMENSION(:), ALLOCATABLE :: X, OldX
REAL A
INTEGER N
ALLOCATE (X(0)) ! Kich thuéc cua X (lac dau bang 0)
N=0
DO
Print*, ‘Cho mot so: ¢
READ(*,%) A
IF (A<0)EXIT ! Néu A<O0 thi thoat
N=N+1 ! Tang N 1én 1 don vi
ALLOCATE(OIdX(SIZE(X))) ! Cép phat kich thudc cua
! OldX bang kich thudc ciia X
OoldX =X ! Luu X vao OldX
DEALLOCATE( X)) ! Giai phéng X
ALLOCATE(X(N)) ! Cip phat X c6 kich thuéc bang N
X =0IldX ! Gan toan bo OldX cho X
X(N)=A !Gan gia tri m6i cho phan tir thir N cua X
DEALLOCATE( OldX ) ! Giai phong OldX
END DO
PRINT* N, (X(I),I=1,N)
END

Ham SIZE(X) trong chuong trinh 1 dé xac dinh kich thuéc hién tai cia mang X.

5.5 KIEU CON TRO

Con tré 1la mét khai niém dé xac dinh bién c¢6 thudc tinh con tré. Bién con tro ¢é thé 1a bién vo
hudng hodc bién mang. Khai bao kiéu con tré nhu sau:
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POINTER [::] Tén_con_tré |((Mé_tad)] |, ...]

hoac
Kiéu DL, POINTER :: Tén_con_trd [(Mé_td)]

Trong d6 Tén_con_tré 13 tén bién co kiéu con tré; néu tén bién 1a tén cta bién mang thi can
phai khai bao Mé _td mang. Vi du, ¢ thé khai bao bién con tré nhu sau.

REAL A, X(:,:), B, Y(5, 5)

POINTER A, X ! A la con tré vo hudng, X 1a con tro mang

hoac

REAL, POINTER :: A (:,2)

REAL B, X(:,:)

POINTER B, X

Bién con tré c6 thé duoc cép phat bo nho bé“mg 1énh ALLOCATE hodc troé dén mot bién khac.
Bién duoc con tro tro dén hodc 1a mot bién c6 thudce tinh dich (TARGET) hodc méot bién da duoc xéac
dinh. Trong trudng hop bién con tré tro dén mot bién khac, nd dwoc xem nhu “bi danh” ctia bién ma

no6 tré dén. BE minh hoa ta hay xét vi du sau.

Vi du 5.9. Thao tac v&i bién con tro.

INTEGER, POINTER :: P1 (:)

INTEGER, POINTER :: P2 (:)

INTEGER, ALLOCATABLE, TARGET :: D (:)
ALLOCATE (D (7)) ! Cép phat bo nhé cho bién PICH
D=1

D (1:7:2) = 10.

PRINT*, 'DICH=",D

P1=>D ! Con tro tro vao bién PICH
PRINT*,"CON TRO P1=",P1

ALLOCATE (P1(10)) ! Cép phat bo nhd cho bién con tro
P1=5

P2 =>P1 ! Con tré tré vao bién d3 xac dinh
PRINT*,"CON TRO P1=",P1

print*

print*,"CON TRO P2=',P2

P2=8

PRINT*,"CON TRO P1=",P1

print*

print*,CON TRO P2=',P2

END

O day ta gap mot ky hiéu méi 1a (=>), né duoc dung dé chi mot con tré tré vao mot bién nao do.
Nhu trong vi du trén, khi P1 tr6 vao bién D no6 s& nhan nodi dung cua bién D. Nhung khi P1 dugc cép
phat bo nhé va khoi tao gia tri méi (P1=5), sau d6 P2 tr6 vao n6 thi P2 va P1 déu c6 cung ndi dung

ctia P1 d3 thay ddi (tirc bang 5). Bay gio gan P2 bang 8 thi ca P2 va P1 déu nhan gia tri bang 8.
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5.5.1 Trang thai con tré

Tat ca cac bién con trd trong chuong trinh ludn ton tai & mot trong ba trang thai sau:
— Trang thdi khéng xdc dinh (undefined). Bét dau chuong trinh moi con troé déu ¢ trang thai nay.

— Trang thdi khong tré vdao dau ca (null), tirc con trd chua phai 13 “bi danh” cua bién nao ca.

— Trang thdi da lién két (associated), tirc con trod di tré vao mot bién nao dé (da 1a “bi danh”

ctia mot bién “dich”)

Dé dua con tré vé trang thai khong tré vao ddu cé ta dung ciu lénh:
NULLIFY (P) ! P labién con trd

Pé xac dinh trang thai hién thoi cta con tro c6 thé dung ham
ASSOCIATED (P) ! P 14 bién con trd

Ham nay tra vé gia tri .TRUE. néu con tr6 da lién két voi mot bién, va tra vé gia tri FALSE.

néu con trd ¢ trang thai khong tro vao dau ca.

5.5.2 CAp phat va giai phéng bién con tré

Bién con tro c6 thé dugc cap phat bo nhé bang cau 1énh ALLOCATE va duoc giai phong boi

cau lénh DEALLOCATE tuong ty nhu mang dong. Vi du:

REAL, POINTER :: P1

ALLOCATE (P1) ! Cip phét bd nhé cho P1

P1=17 ! Gan gia tri cho P1 nhu dbi véi bién bét ky

PRINT*, P1

DEALLOCATE (P1) ! Giai phong bién P1

Ta ciing c6 thé sir dung tham s6 STAT cho ca hai cau 1énh ALLOCATE va DEALLOCATE,

chang han:

han:

ALLOCATE( P1, STAT =ERR)
DEALLOCATE( P1, STAT = ERR)

S6 nguyén ERR bang 0 néu bo nh¢d da duge cap phat (hodc giai phong) xong.

Ta ciing c6 thé sir dung ca ALLOCATABLE va POINTER & khai bio mang dong, ching

REAL, DIMENSION(:), POINTER :: X

INTEGER, DIMENSION(:,:), ALLOCATABLE :: A
Pé minh hoa ta xét doan chuong trinh sau.

REAL, POINTER :: A(:), B, C

REAL, ALLOCATABLE, TARGET :: D(:)

REAL, TARGET :: E
REAL, ALLOCATABLE :: F(:, ?)

ALLOCATE (B, D(5), F(4, 2))
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A=>D
C=>E

DEALLOCATE (B, D, F)
Nhu d3 thay, A 1a mang dong co kiéu con tré, C 1a con tro don (v6 hudng), D 1a mang dong cd
thugc tinh TARGET va E 1a bién “tinh”. Khi d6 A c6 thé tré dén D va C c6 thé tro dén E.

5.6 HAM TRA VE NHIEU GIA TRI

Trong muc 4.3 da nhan manh dén viéc ham chi tra v& mot gia tri duy nhét g:fln vO61 tén ham hodc
tén tham so trong tily chon RESULT. D6 14 dic tinh thong thuong ma Fortran 77 va cic phién ban
trude ciing nhu nhiéu ngén ngir khac van c¢6. Ngoai dic tinh d6, Fortran 90 con cho phép dinh nghia
ham vé6i kha ning tra vé nhiéu gi tri. Ca phap dinh nghia loai ham nay vé co ban khong c6 gi khac so
v6i cach dinh nghia ham thong thuong, ngoai trir mot s khai bao trong dinh nghia va trong chuong

trinh goi. Ta s& xét vi du sau day dé minh hoa.

Gia st co ham f{x) = 3x” + 2x — 5. Hiy tinh gia tri ctia ham tai cac gia tri ctia dbi s x,, x5,..., x,.
V6i cach dinh nghia thong thuong, f{x) s€ dugc xac dinh thong qua mét ham ma gia tri cua n6é dugce
tinh g voi mot gia tri cta d6i s6 x. Va nhu vay, trong chuong trinh goi, ham s& dugc tham chiéu t6i
n lan Gmg v6i n gid tri x;. Thay cho cach 1am nay, ta xay dung mot ham ma dau vao 1a n gia tri dbi s6

X;, con dau ra la n gia tri ctia ham g voi n gia tri d6i so6 do. Ta c6 chuong trinh nhu sau.

INTEGER, PARAMETER :: N =7
REAL, DIMENSION (N) :: X, FX
DATA X /-3.,-2.,-1., 0., 1., 2., 3./
FX = F(X,N)

PRINT*, FX

CONTAINS
FUNCTION F(X,N)
INTEGER, INTENT (IN) :: N
REAL, DIMENSION(N),INTENT(IN) :: X
REAL, DIMENSION(SIZE(X)):: F
F(:) = 3*X(:)*X(:) + 2*X(:) - 5
END FUNCTION
END

Trong chuong trinh trén, ham F(X,N) 1a ham trong, c¢6 hai d6i s hinh thic 1a mang X va sb
nguyén N chi kich thudc ctua X. Két qua tra vé cta ham ciing 1a mot mang c6 kich thude bang kich
thudc cia X. Néu F(X,N) duoc khai bao nhu mot ham ngoai thi trong phan khai bao ciia chwong trinh
goi can phai c6 khdi giao dién. Chéng han:

INTEGER, PARAMETER :: N=7
REAL, DIMENSION (N) :: X, FX
INTERFACE
FUNCTION F(X,N)
INTEGER, INTENT (IN) :: N

REAL, DIMENSION(N),INTENT(IN) :: X
REAL, DIMENSION(SIZE(X)):: F
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END FUNCTION
END INTERFACE
DATA X /-3, -2.,-1., 0., 1., 2., 3./
!

FX = F(X,N)
PRINT*, FX

END
!

FUNCTION F(X,N)
INTEGER, INTENT (IN) :: N
REAL, DIMENSION(N),INTENT(IN) :: X
REAL, DIMENSION(SIZE(X)):: F
F(:) = 3*X(:)*X(:) + 2*X(:) - 5
END FUNCTION

BAI TAP CHUONG 5

5.1 Ky hiéu X 1a mang mét chiéu gdm 100 phan tir. Viét chuwong trinh: a) Gan 100 s6 nguyén
duong dau tién cho cac phan tir tuong tng clia X, tir phan tir ¢6 chi sd 16n nhat dén phan tir c6 chi s6
nho nhét; b) Gan 50 s6 nguyén duong 1é du tién cho 50 phan tir diu tién va 50 s6 nguyén duong chin
dau tién cho 50 phan tir tiép theo ciia X; ¢) Gan 100 sé tu nhién dau tién chia hét cho 3 lan lugt cho
céc phan tir ciia X. Mdi mot truong hop nhu vay, hidy in két qua 1én man hinh thanh 10 dong, mdi

dong 10 s6 sao cho thiang hang thang cot.

5.2 Viét chuong trinh nhap vao mot diy » sb thuc va sip xép chiing: a) theo thir tw ting dan; b)
theo thir ty giam dan. In két qua 1&én man hinh thanh ba cot voi cac s6 duge dinh dang theo s6 thuc déu

phay tinh c¢6 2 chit s6 sau ddu cham thap phan: cot 1 1a diy chua sip xép, cot 2 1a diy da sip xép theo

thr ty tang dan, cot ba — giam dan.

5.3 Biét ring trong day n sb thuc biéu thi két qua quan tric ciia bién ngu nhién X c6 mot sb gia
tri khuyét thiéu da dwoc ma hoa bang gia tri gia tao —999.0. Viét chuong trinh thay thé cac gia tri gia
tao d6 bang gia tri trung binh s6 hoc cta nhimg gia tri con lai. In két qua 1én man hinh thanh 2 cot véi
céc s6 duoc dinh dang theo sb thuc ddu phdy tinh c6 2 chit s§ sau ddu chdm thap phan: cot 1 1a s6 liéu

ban dau, cot 2 1a s6 liéu da xu 1y.

5.4 Biét ré“tng day $6 x;, i=1,2,.... n, chtra céc gia tri 0 hoac 1 biéu thi két qua quan tric lién tuc
trong n ngay ciia mot hién tugng nao d6. x; nhan gia tri 1 néu hién tuong xuét hién va nhan gia tri 0
néu hién tuong khong xuét hién. Ta goi mot dot hién twong kéo dai m (ngay) néu c6 m phan tir lién

tiép ctia ddy nhéan gia tri 1 con cac phan tir trudc va sau m phan tir ndy nhan gia tri 0. Hiy 1ap bang

théng ké:
Sb ngay kéo dai cua dot 1 2 3 M
(ngay)
Sé dO’t m; mp mj jesivi
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5.5 Ky hiéu y; = f{x;) 1a gia tri cua ham f{x) tai gia tri x = x;. Gia st cho trudc tip n cap gia tri
{(x, vo), i=1, 2,..., n}, khi d6 gia tri y, = f{x,) tng v6i xy cho trudc co thé duoc woc tinh khi sir dung

cong thirc ndi suy tuyén tinh: Vo =9, + (%, — X, )M trong d6 x; <x, <x;+;. Viét chuong trinh nhap

( 1+1 x)
vao n cap sé thuc (x; y;) va mot sb thuc x, va tinh gia tri y, twong Gmg theo cong thirc trén ddy (Chu ¥
sap xép cac cap sb theo thtr tu ting dan theo x trude khi tinh toan). Chuong trinh cho phép kiém tra

diéu kién hop 1€ cta xy nhu sau:

Néu Min{x;, i=1,2,...,n} <x, < Max{x, i=1,2,...,n} thi tinh y, va in két qua, nguoc lai thi dva ra
thong bao “Gia tri xo khong hop 1€”.

5.6 Cac phan tir cia ma tran tich ctia hai ma tran dugc xac dinh theo cong thuc: c, = Zay -
j=1
Viét chuong trinh nhap vao hai ma trin A(m,n) va B(n,p) ma cac phan tir cua ching 1a nhimg s6 thue
va tinh tich ctia ching. In 1én man hinh cac ma tran ban ddu va ma tran két qua sao cho thing hang
thang cot v6i cac chu thich hop 1y.

5.7 Viét chuong trinh nhp vao gia tri cic phdn tir ciia mot ma trin cac s thyc va tinh trung
binh cac hang, cac cot. In két qua 1én man hinh dudi dang: cudi mdi hang 1a trung binh cta hang tuong

ung, cuoi moi ¢t 1a trung binh cia cdt trong ing, cac so dugc bo tri thang hang thang cdt vdi nhau.

5.8 Ky hiéu A 1a mot mang cac s6 nguyén gom 20 phan tir. Viét chwong trinh doc vao gia tri
cac phan tir cia mang A, tim va in 1én man hinh phan tir c6 gia tri 1on nhat, nho nhat va vi tri tuong

ung cua chung trong mang (chi s0 trong mang cua cac phan tir nay).

5.9 Bé thong ké tinh hinh tai nan giao théng trong ndm, hang thang co quan Cong an phai thu
thap sb liéu tir N dia phwong (tinh, thanh phd) trong ca nuée. Gia st s6 lidu thu thap dwoc luu trong
mot mang nguyén A gdm N hang (N dia phuong) va 12 ¢t (12 thang trong nim) ma cac phan tir cua
n6 1a sé vu tai nan xay ra ¢ timg dja phuong trong ting thang. Sau khi c¢6 sb liéu, ngudi ta chia sb vu
tai nan thanh timg khoang gia tri, ching han 0—50, 51—100, 101—150,..., >300, va tién hanh tinh s6
truomg hop (tAn s) co sé vu tai nan xay ra trong timg khoang tuong tmng cho ting thang. Ky hiéu B 1a
ma tran gdm M hang (M khoang gia tri ctia s6 vu tai nan), 12 ¢ot (12 thang) chtra tin sb tai nan giao
thong theo timg khoang cua ting thang trong niam. Gia str s liéu thu thip cua co quan Cong an duoc
lwu trong file DATA.TXT ma ciu tric cia file 1a: Dong 1 chira mot sé nguyén dwong N chi sb dia
phuong c6 s6 liéu, N dong tiép theo, mdi dong gdm 12 cot luu gia tri cac phan tir twong ing ctia mang
A. Viét chuong trinh doc s6 liéu tur file, tinh ma tran tan sd B va in B 1én man hinh thanh M dong, 12

cot.

5.10 Gia sir may tinh cta ban chi c6 thé cho phép thuc hién cac phép tinh véi nhing sb khong
qua 16n (vi du, v6i s6 nguyén 4 byte gia tri 16n nhat chi co thé 1 2147483647) trong khi ban can phai
tinh toan v6i nhimng sb 16n tiy ¥. Viét chuong trinh cho phép doc vao hai sé nguyén (x, y) tiy ¥ va
thuc hién phép cong hai sb nguyén nay. Chay thir chuong trinh véi cac cip sb sau: x=1234567890123,
y=4567890; x=98765432109876, y=567890123456789; in két qua va so sanh vé&i két qua tinh bang

tay. Goi y: Str dung mang dé Iuu céc chit so cua cac so6 vao cac phan tir mang roi tién hanh phép cong
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cac phan tor mang tuong ung. Nhé rang gia tri clia cac phan tor mang, ké ca mang chira két qua, la

nhiing s0 c6 mot chir so.

5.11 S6 thtr ty ciia mdt ngdy nao dé trong nim dwoc danh sb theo qui udc ngay 01 thang 01 1a
ngdy thir nhét, v.v., ngay 31 thang 12 1a ngay thtr 365 (hodc 366 néu la nim nhuén). Viét chuong trinh

nhip vao ngay, thang, nim ciia mot ngdy nao dé va tinh xem ngay do 1 ngay thir my trong nam.

5.12 Ciing v6i cac diéu kién nhu bai tap 5.11. Viét chwong trinh nhap vao sb thir tw ngay trong

nam va nam roi xac dinh xem do6 1a ngay, thang nao.

5.13 Viét chuong trinh nhap vao toa d6 N dinh ciia mot da giac 16i, phing va sip xép chiing
theo thtr tu lién tiép tir dinh thtr nhat dén dinh tha N.

5.13 Viét chuong trinh nhap vao toa do N dinh ciia mdt da giac 164, phéng va toa d6 cua mdt
diém M di dong trén miat phing va xac dinh xem diém M nam trong hay nim ngoai mién da giac (néu
M nim trén mot canh nao d6 cua da giac ciling duoc xem 13 ndm trong mién da giac. Chwong trinh cho
phép nhap toa do diém M va xac dinh vi tri cta né véi sd 1an bét ky cho dén khi ca hai toa d6 cia M
déu nhan gia tri —999.0. Ggi y: C6 thé sir dung thuat toan tinh tong dién tich ciia cac tam giac (khong
giao nhau) tao boi diém M véi cac dinh cua da gidc va so sanh dién tich d6 véi dién tich cua da giac.

Chu ¥ khi so sanh hai s6 thuc biéu thi hai gia tri dién tich trén.

5.14 Gia sir diém thi hoc ky ctia mot 10p sinh vién dugc luu trong file DIEM.TXT. Cau trac file
duge md ta nhu sau: Dong 1 14 tiéu dé ghi tén 16p, hoc ky,...; dong 2 gom 2 sé nguyén duong chi sb
luong sinh vién (N) va s mon hoc (M); dong 3 gdm M s nguyén dwong chi sb hoc trinh cia M mén
hoc; N dong tiép theo, moi dong gém M-+1 cdt: ¢ot 1 ghi ho va tén cta tung sinh vién, chiém do rong
30 ky tu, ké tir ky tu dau tién ctiia dong, M cot tiép theo, bat dau tir ky tu thir 31, 1a M sb thuc, viét
cach nhau béi cac dau cach, ghi két qua thi cia M mén hoc twong tmg véi sé don vi hoc trinh & dong

thir 3. Viét chuong trinh tinh diém trung binh chung hoc tip cua timg sinh vién theo cong thirc

i (P iém mon i)x(SS hoc trinh mon i)

TBCHT = 5 , xép loai hoc tap cho ting sinh vién (xem bai tap 2.14),

Zn: (S6 hoc trinh mon i)

i=1

sap xép danh sach sinh vién theo thtr tu giam dan cua diém trung binh chung hoc tap, in két qua vao
moét file méi theo qui cach: Dong 1 dén dong 3 gidng véi file s6 liéu, tir dong 4 tré di, mdi dong ghi ho
va tén sinh vién, diém thi tirng mon hoc, diém trung binh chung hoc tap va két qua xép loai hoc tap.

5.15 Cho A 1a mot ma trdn M hang, N c6t gdm céc s6 nguyén. Pinh nghia 1an can cua phan tir
a; la cac phan tir cia A ¢6 chi sé hang va chi sb cot nhé hon va 16n hon (néu c6) cac chi sb i, j mot
don vi (tic i—1, i+1, j—I, j+1). Viét chuong trinh 14p mot ma tran B gdm M hang, N ¢ot ma cac phan
tr cua B la: bl./. = 1 néu s6 14n cin cla a c6 gia tri 16n hon a; nhiéu hon sd 1an cén caa a co gia tri

nho hon a;; b[/. = 0 néu nguoc lai. In cdc ma tran A va B 1én man hinh.
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5.16 Gia st thong tin vé dit chd vé may bay cho mot chuyén bay ciia mot hing hang khong
dugc Iuu trong file BOOK.TXT. Noi dung file gdm 100 hang, biéu thi s6 ddy ghé ciia may bay, mdi
hang goém 10 sb 13 nhing sb hodc bang 0 hodc bang 1, biéu thi s6 ghé ngdi trén mot diy. Gi tri bang 0
chi chd ngdi con tréng, gia tri bang 1 chi chd ngdi di dugc dat. Mdi diy ghé bi phan chia thanh hai
bén trai va phai boi 161 di & gitta, mdi bén 5 ghé. Hai chd ngdi duoc xem la lién k& nhau néu ching
cung thudc mot diy va khong bi ngin cach boi 16i di. Viét chuong trinh doc file sé liéu va in ra nhiing

vi tri c6 it nhat hai cho ngoi lién ké nhau con trong.
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CHUONG 6. BIEN KY TU'

6.1 KHAI BAO BIEN KY TU

Hiéu mot cach don gian, hang ky tu 1a mot xau (ddy) cac ky ty nam gitra cac cip dau nhay don

(¢ *) hodc nhay kép (“ ). Bién ky tu 14 bién c6 thé nhan gia tri 1a cac hang ky tu. Bai vi mdi ky tu

chiém mot byte bd nhd, nén dung luong bo nhé ma xau ky tu chiém phu thude do dai ctia xau ky tu.

N6i chung c6 thé c6 nhidu cach khai bao bién ky tu nhu da dugc dé cap dén trong muc 1.4.2.

Sau day dan ra mét s6 vi du vé cach khai bao bién ky tur thuong ding.

du:

dinh:

Hoac:

CHARACTER StrName [,...]

! Khai bao bién StrName c6 d6 dai 1 ky tu
CHARACTER ([LEN=]n) StrName [,...]

! Khai bao bién StrName c6 d6 dai » ky tu
CHARACTER *n StrName [,...] ! Tuong ty nhu trén
CHARACTER StrName*n [,...] ! Tuong tu nhu trén

StrName 13 tén bién ky tu, n 1a mot s6 nguyén duong chi d6 dai cuc dai cua bién StrName. Vi

CHARACTER ALPHA

'ALPHA 13 mot x4u dai tdi da 1 ky tu (nhan cac gia tri ‘A’,...)
CHARACTER (25) Name

!Name l1a mot xau dai toi da 25 ky tu

CHARACTER Word*5 ! Word 12 mot xau dai toi da 5 ky tu

Name = “Hanoi, Ngay...*
Word = ‘Hanoi’

Khi bién ky tu c6 thudc tinh PARAMETER ta con co thé khai bdo xau c6 d6 dai chua xac

CHARACTER *(*) StrName
PARAMETER (StrName= “XauDail2KyTu”)

CHARACTER *(*) , PARAMETER :: ST1 ="'ABDCEF'

Trong trudng hop nay do dai cua xau s€ 1a do dai thuc ctia xau duoc gan.
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6.2 CAC XAU CON (SUBSTRING)

Xau con la mot bd phan ctua xau ky tu. Xau con cd thé chi c6 mét ky tu ciing co thé 1a toan bo

xau. Gia st TEXT la mot xau c6 d6 dai cuc dai 80 ky tu:

CHARACTER (80) TEXT

Khi ¢d6 TEXT(I:J) 1a xdu con gom cac ky tu tir ky tu thr I dén ky tu tha J cia xdu TEXT.
Timg ky tu riéng biét trong xdu TEXT c6 thé dugc tham chiéu (truy cép) dén biang xau con
TEXT(1:J). Vi du:

TEXT(J:J) ! ky tu tha J cia xdu TEXT

TEXT(:J) ! tir ky tu thir 1 d&én ky tu thir J

TEXT(1:J) ! tir ky tu thir 1 dén ky tu thir J

TEXT(J:) ! tir ky tu thir J d&én ky tu thir 80

TEXT(J:80) ! tir ky tu thir J dén ky tu tha 80

TEXT(:) ! tirky tuthe 1 dén ky tu thir 80 (ca x4u)

TEXT(1:80) ! (hoic TEXT) tuong ty, ca xau

TEXT = “Hanoi—Vietnam”
thi
TEXT(3:5) c6 gia tri 1a “noi”
TEXT(:5) c6 gia tri 1a “Hanoi”
TEXT(7:) co6 gia tri [a “Vietnam
TEXT(6:6) = *“ * «“ s€ cho TEXT= “Haneoi * Vietnam”
TEXT(2:5) = “ANOI” s¢ cho TEXT= “HANOI-Vietnam”

6.3 XU LY BIEN KY TU

Xtr 1y bién ky tu trong Fortran 1a mot van dé kha phuc tap. O mot s ngdn ngit 1ap trinh khac
(chang han, PASCAL), viéc xu ly bién ky tu no6i chung dugc hd tro bai nhiéu tha tuc hodc ham thu
vién. Ddi vé6i Fortran, van dé nay thuong phai do nguoi dung tu 1ap. Sau ddy ta s& xét mot s6 bai toan

lam vi du minh hoa.

Vi du 6.1. Mot trong nhiing tha thuét xu 1y bién ky tu 1a chén mot xau vao mot xau ky tu khac.
C6 thé néu nguyén téc thuc hién nhu sau: Dé chén mot xau SubStr vao mot vi tri ndo do cua xau Str
cho true can phai dich chuyén cac ky tu phia sau vi tri cAn chén ciia x4u Str sang phai mot s vi tri
bang d6 dai xau SubStr.

Gia sir c6 xau TEXT = “Hanoi — Saigon”, néu mu6n chén xau con “ — Hue” vao xau nay dé
nhan dugc xau “Hanoi — Hue — Saigon” ta c6 thé lap trinh nhu sau:
CHARACTER (50) TEXT
! 12345678901234

TEXT = 'Hanoi - Saigon'
print*, TEXT

I=6 ! Chén vao vi trf thtr 6 (trude dau “-)
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LENSub =6 ! Do dai xau can chén (“ — Hue”) 12 6
LenTEXT = LEN_TRIM( TEXT)
DO J = LenTEXT, I, -1

! B4t dau tir cudi xau dén vi tri tha 1

TEXT( J+LENSub:J+LENSub ) = TEXT(J:J)

! Sao chép ky tu thir J dén vi tri thir JFLENSub
END DO
TEXT(I:I+LENSub) ="' - Hue'
print*,TEXT
END

Ham LEN_TRIM (TEXT) trong chuong trinh tra vé d¢ dai xdu TEXT sau khi da logi b6 cdc

ddu cdch ¢ bén phdi nhat cua xau. Co thé mo ta tac dong cua chuong trinh nhu sau. Cho J lan luot
nhén céc gia tri tr d¢ dai thyc (LenTEXT) cua xau TEXT dén vj tri can chén xau con (I), mdi lan nhu
vay ta sao chép ky tu th J ctia xdu TEXT dén vi tri J*LENSub. Két qua cta vong ldp nay di dich
chuyén (sao chép) noi dung TEXT(I:LenTEXT) lii sang phai LENSub vj tri. Tiép do ta ghi dé noi
dung cta xau con ' — Hue' vao xdu TEXT ké tir vi tri tha I dén vi tri thit I+FLENSub.

Vi dy 6.2. Thay thé khoang tréng giita cac tir bang mot dau cach (space bar). Gia s ta dinh
nghia mot tir 1a mot day ky tu lién tiép khong chira ddu cach. Khi d6 trong mot xau c6 thé co nhiéu tir.
Khi gb van ban, giita hai tir chi duoc phép dé mot dau cach. Hiy tim nhitng khoang tréng giita cac tir

¢6 nhidu hon mot dau cach va thay thé ching boi chi mot ddu cach. Ta c6 chuong trinh sau.

CHARACTER (Len=80) ST, ST1, ST2, ALLTRIM
INTEGER L
LOGICAL OK
ST=' Hanoi la Thu do cua VIET NAM '
PRINT*, ST
ST1 = ALLTRIM(ST) ! Cit b6 cac dau cach & hai dau
OK = .FALSE.
DO WHILE (.NOT. OK)

L = INDEX(TRIM(ST1),' ") ! Tim vi tri ¢6 2 d4u cach

IF (L > 0) THEN ! Néu con tim thay:
OK = .FALSE.
ST2="" !Gan céac du cach cho ST2

ST2(1:L-1) = ST1(1:L-1)! Sao chép ndi dung ST1
ST2(L:) = ST1(L+1:) ! vao ST2 sau khi loai
! b6 bot 1 ddu cach
ST1=ST2 ! Sao chép ST2 vao ST1
ELSE
OK =.TRUE. ! Néu khong tim thiy thi thoat
END IF
END DO
ST = ¢ ¢
ST =ST1
PRINT*,ST
END

FUNCTION ALLTRIM (ST)
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CHARACTER *80 ST, ALLTRIM
INTEGER I, J
J=LEN_TRIM(ST)
1=0
DO

I=1+1

IF (ST(I:I) /="' ") EXIT
ENDDO
ALLTRIM = ST(I:J)
RETURN
END

Trong chuong trinh trén ta di xay dung mot ham ALLTRIM c6 chirc niang loai bo tit ca nhiing

ky tu tréng & ca bén phai nhat va bén trai nhét cua xau ky tw. Con INDEX va TRIM la cic ham thu

vién cta Fortran. Him INDEX tra vé vi tri 1an gip dau tién mot xau con trong xau ky tu; ham TRIM

tra vé xau ky tu da cit bo nhitng ky tu trdng & bén phai nhat cua xau ky ty.

Vi dy 6.3. Tim va tach cac tur trong mot xau. Gia su co xau ky tu ST. Hay xac dinh xem trong

xau c6 bao nhiéu tir va cho biét ndi dung ctia chung.
CHARACTER (Len=80) ST, ST1, ST2, ALLTRIM

CHARACTER*10 S(20) ! Mang chtra n6i dung céc tu
INTEGER L, I, K

LOGICAL OK

ST=' Hanoi la Thu do cua VIET NAM '
PRINT*, ST

CALL NO_DOUBLE_SPACES(ST)
ST1=ST

I=0 ! Bién dém s tir ¢6 trong xdu
L=1 ! Vi tri clia céac tur trong xau
OK=.FALSE.

DO WHILE (.NOT.OK)
K=INDEX( TRIM(ST1(L:)),"'")
IF (K > 0) THEN ! Néu tim thay du cach giita 2 tir
I=I+1
S(M=ST1(L:L+K-1) ! Luu ndi dung tu thu I
L=L+K
ELSE
OK=.TRUE.
END IF
END DO
I=1+1
S(H=ST1(L:LEN_TRIM(ST1))
PRINT*,” So tu trong xau =, I
PRINT#*,” Noi dung cac tu trong xau la ¢
DO L=1,1
PRINT*,S(L)
END DO
END
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SUBROUTINE NO_DOUBLE_SPACES(ST)
CHARACTER*80 ST,ST1,ST2, ALLTRIM
INTEGER L
LOGICAL OK
ST1=ALLTRIM(ST)
OK = .FALSE.
DO WHILE (.NOT. OK)
L = INDEX(TRIM(ST1),' ')
IF (L > 0) THEN
OK = .FALSE.
ST2=""
ST2(1:L-1) = ST1(1:L-1)
ST2(L:) = STI(L+1:)
ST1 = ST2
ELSE
OK =.TRUE.
END IF
END DO
ST=V ]
ST=ST1
RETURN
END

Thu tuc NO_ DOUBLE_SPACES thuc chét 13 ndi dung cta vi du 6.2 trén ddy, nhung ta da
xdy dyng thanh mot chuong trinh con dé tién s dung. Thu tuc nay ciing tham chiéu toi ham
ALLTRIM di dé cap dén trong vi du 6.2.

Vi du 6.4. Cho mdt xau chura ho tén day du ctia mot nguoi. Hay cho biét ro ho, tén va tén dém
(ho d&m) cta nguoi do.

Dé giai bai toan nay ta gia thiét rang, ho clia ngudi d6 1a tir dau tién trong x4u, tén clia ngudi do
la tir cudi cung trong xau, phan con lai ciia xau nam gitra ho va tén 1a tén dém. Ta co thé viét chuong
trinh nhu sau.

CHARACTER (Len=80) ST, ST1
CHARACTER *80 FIRST WORD, END_WORD, ALLTRIM
CHARACTER *80 HO, DEM, TEN, ST2
ST=' Nguyen Le Hoang Viet '
CALL NO_DOUBLE_SPACES(ST)
! Cit bo nhitng khoang trong thira
ST1=ST
HO = FIRST_WORD (ST1) ! Ho 1a tir dau tién
TEN = END_WORD (ST1) ! Tén la tir cudi ciing
L1 =LEN_TRIM (HO)
L2 = LEN_TRIM(TEN)

L3 =LEN_TRIM(ST1)
ST2 = ST1(L1+1:L3-L2)
DEM = ALLTRIM(ST2) ! Pém la phan giita Ho va Tén
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print*,HO
print*,DEM
print*,TEN
END

RRRARARARRARARRRARAAAAI

FUNCTION FIRST_WORD (ST)
CHARACTER*80 ST, FIRST WORD
=0
DO
I=1+1
IF (ST(I:I) ==""') EXIT
ENDDO
FIRST WORD = ST(:I-1)
RETURN
END

FUNCTION END_WORD (ST)
CHARACTER*80 ST, END_WORD
K=0
J = LEN(TRIM(ST))
DO

K=K+1

J=J-1

IF (ST(J:J) =="") EXIT
ENDDO

J = LEN_TRIM(ST)
END_WORD = ST(J-K+1:J)

RETURN
END

Céac ham FIRST_WORD va END_WORD trong chuong trinh tuong ung s& tra vé cac tir dau
tién va cudi ciing cua xau.

Mot s6 ham xir 1y xdu ky tie trong thw vién Fortran.

LEN (Str): tra vé do dai cuc dai (khai bao) cua xau Str

LEN_TRIM (Str): tra vé d6 dai xau Str sau khi di loai bo cac ky tu trong (ddu cach) & bén
phai nhat

ACHAR (I): tra vé ky tu thtr I trong bang ma ASCII

TACHAR(c): tra vé s6 thi ty trong bang mi ASCII ctia ky tu ¢

INDEX (Str, SubStr [, back]): tra vé vi tri dau tién cta xau con SubStr trong xau Str. Tham )
tuy chon back c6 y nghia nhu sau:

Néu back = .TRUE.: tim SubStr tir cubi xau Str

Néu back = FALSE.: tim SubStr tir dau xau Str

Gi4 tri ngdm dinh 13 back = .FALSE.

120



REPEAT (Str, ncopies): tra v& mot xdu gdm ncopies 1an sao chép Str
TRIM (Str): tra vé xau Str sau khi d3 cat bo cac ky tu trong ¢ bén phai nhat.

6.4 PHEP TOAN GOP XAU KY TU

Phép toan gop hai xau ky tu dugc ky hiéu la /. Gia st ta mudn tao mot tén file tir hai xau 1a
Name chira tén va Ext chtra phan mé rong. C6 thé ca hai xau nay con chira cac dau cach ¢ dau va cubi
xau. Trude khi gop hai xdu nay thanh mot xau c6 y nghia tén ciia mét file ta cAn phai cét bo cac du
cach d6. Viéc cat bo nay co thé thyc hién bang 16i goi ham ALLTRIM nhu cac vi du trong muc 6.3.
Dé ban doc c6 thé ndm bat dugc nhing tinh huéng khac nhau khi xir 1y bién ky ty, chuong trinh sau
day sé dua ra mot phuong an khac.

Vidu 6.5. Tao tén file tir hai xau.

CHARACTER (80) FName, Name, Ext

! 123456789012345
Name ="' g104012200 '
Ext =' .dat '

! Ca 2 xau trén déu c6 chira diu cach & diu va cudi
Lenl = INDEX(TRIM(Name),' ',.true.)
Len2 = INDEX(TRIM(Ext)," ',.true.)

! Xac dinh vi tri ddu cach cudi cung bén trai

! ciia hai xau (Két qua: Len1=3, Len2=2)
Lenl =Lenl + 1
Len2 =Len2 +1

! Ky tu tiép theo sau diu cach
Len3 = LEN(TRIM(Name))
Len4 = LEN(TRIM(Ext))

! Xac dinh d9 dai xdu sau khi di cit bé diu cich

! bén phai ciia hai xdu (Két qua: Len3=13, Len4=8)
FName = Name(Lenl:Len3) // Ext(Len2:Len4)

! Gop tén va phan mé rong dé tao thanh tén file
PRINT*, FName
END

Khi chay chuong trinh nay, ta s& nhan dugc két qua trén man hinh 13 “gl04012200.dat”.

6.5 TAO PINH DANG FORMAT BANG XAU KY TU

Biéu thuc x4u ky tu cé thé duoc st dung dé tao dinh dang FORMAT tu dong trong chuong
trinh. Vi du sau ddy cho phép in mot sd thuc dang du phay tinh v&i do rong trudng bang 9, con sb
chir s6 thap phan can in ra dugc lua chon tuy ¥ (t6i da 14 4 chit sd):

CHARACTER (1), DIMENSION(0:4) :: TP = &
& (1'0','1','2','3",'4"/)
! 123456

CHARACTER (8) :: FMT = "(F9.7)"
PRINT*,'Cho so X:'

READ*,X

PRINT#*,'Cho so chu so thap phan can in:'
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READ*, N

FMT(5:5)=TP(N) ! Thay d4u (?) béi s6 chir sé thiap phan
PRINT FMT, X

END

Chuong trinh sau s€ in N s0 nguyén duong dau tién trén cung mot dong, moi so chi€m 4 vi tri

(46 rong truong bang 4):

! 1234567890

CHARACTER *11 :: FMT = '(2X, ?2?14)'
CHARACTER *3 SubSt

PRINT*,"CHO SO N:'

READ*,N

WRITE(SubSt,'(13.3)") N ! Déi s6 N thanh Ky tw
FMT(6:8)=SubSt

WRITE(*, FMT) (LI=1,N)

END

Sau ddy 1a mot vi du vé két xudt thong tin dang mang ra file TEXT c6 qui cach. Gia sir trong khi
thuc hién chuong trinh ta mubn in mot mang hai chiéu ra file TEXT duéi dang ma tran, tic dit liéu luu
trit trong file phai duoc bd tri thang hang thang cot, trong khi kich thude ciia mang khong duogc biét
trudc ma chi dugc xac dinh trong qué trinh tinh toan. Pé lam diéu do6 ta co thé st dung doan chuong
trinh sau.

PROGRAM In_Co_Dinh_Dang

REAL, ALLOCATABLE :: A(:,:)
INTEGER M, N, 1, J

CHARACTER FMT*80
M-=..
N=..

ALLOCATE (A(N, M))

OPEN (3, FILE="OUT.TXT")
WRITE (FMT,'(A1,12.2,A6)") '(', M, 'F15.8)'
DO I=1,N
WRITE (3,FMT) (A(L,J),J=1,M)
ENDDO

END
6.6 MANG XAU KY TU'

Xau ky tu ¢ thé khai bao & dang bién don ciing c6 thé khai bao ¢ dang bién mang. Mang xau
ky tu 1a mang trong d6 mdi phan tir 1a mot xau ky tw. Cac phan tir trong mang xau ky tu phai co d6 dai
gidng nhau. Nhu vy, néu mdi phan tir trong mang c6 d6 dai 1a n ky tw, thi mang mét chidu gdm m
phan tir s& c6 kich thudc n x m ky tw. Vi dy, chwong trinh sau day dinh nghia cac ngay trong tuan 1a
céc xau ky tu duoc xac dinh boi cac phén tir tuong tmg ciia mot mang:

CHARACTER (8), DIMENSION(7) :: DayOfWeek = &
&(/ *Thu 2°, “Thu 3°, ‘Thu 4°, ‘Thu 5°,&
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& ‘Thu 6’,’Thu 7°,’Chu nhat’ /)
PRINT*,’Cac ngay trong tuan la:’
DOI1=1,7

PRINT*, DayOfWeek (I)

END DO
END

Trong vi du ndy, mang DayOfWeek 1i mang mot chiéu gdm 7 phan tir, mdi phan tir 1a mot xau

c6 d6 dai cuc dai bang 8 ky tu.

Ta ciing co thé truy cap dén timg ky tu riéng biét trong cac phan tir cia mang. Vi du,
DayOfWeek(1)(5:5) 1a ky tu thir 5 clia phan tir thir nhat ctia mang, nén no co gia trj 1a “2”.

Bing cach tuong tu, ta c6 thé dinh nghia mang ky tu hai chiéu, ba chiéu,...

BAI TAP CHUONG 6

6.1 Mot tir dugc dinh nghia nhu 1a mot day ky tu khac déu cach dtng lién nhau. Gia thiét gitra
cac tr chi dugc phén cach nhau bdi cac diu cach. Viét chuong trinh nhdp vao mét xau ky tu c6 do dai

tly v va cho biét trong xau d6 c6 bao nhiéu tir, mdi tir dai bao nhiéu ky tu.

6.2 Pinh nghia mot cau 1a mot diy céac tir dugc két thiic bang dau chim (.). Viét chuong trinh

nhép vao mdt xau ky tu va cho biet trong xau do c6 bao nhiéu cau.

6.3 Theo qui dinh vé g vin ban, cac dau phan cach nhu chdm cau, ddu phay, diu ngodc md,
dau ngodc déng, ddu chim than, dau hoi,... phai viét lién ngay sau ky tu két thuc cua mot tir. Gia sir
¢6 file van ban (TEXT file) ¢ tén 1a DOC.TXT ma noi dung ctia n6 gdbm N dong, mdi dong dai khong
qua 80 ky tu. Viét chuong trinh doc file vin ban va cho biét trong file c6 bao nhiéu 15i xay ra khi gd
céc ddu chim ciu va déu phay khong ding qui dinh.

6.4 Phat trién bai tp 6.3 cho cac truong hop diu phan cach khac va stra cac 18i d6 cho file vin
ban.

6.5 Viét chuong trinh doc vao mot cau (két thuc boi ddu chim) va in 1én man hinh (khong in
dau chém) theo thit ty nghich dao: a) cac tir; b) cac ky ty. Vi du, “Ha Noi.” = “Noi Ha” va “ioN aH”.

6.6 Cong thirc ddng du Zeller c¢6 thé duge dung dé tinh ngay trong tuan c6 dang:

f= ([2.6m - 0.2]+ k+y+ [y/4]+ [0/4]— 20) modulo 7.
Trong d6 m 1a s6 thir ty thang, voi qui udc thang 1 va thang 2 tuong tng 1a thang thir 11 va théng thir
12 ctia nam trudce, thang 3 1a thang thw 1,..., thang 12 1a thang thtr 10; £ 13 s tht ty ngdy trong thang;
c 1a s6 thr ty thé ky; y 1a s6 thir tw nam trong thé ky; /=0 1a Chu Nhat, /=7 1a Thi Hai,...; ddu ngodc
vuédng 1a ky hiéu liy phan nguyén. Vi dy, ngay 23 thang 8 nim 1963 duoc biéu dién boi m = 6, k=23,
c =19, y = 63; ngay 01 thang 01 nim 1980 dwoc biéu dién boi m = 11, k=1, ¢ = 17, y = 99. Viét
chuong trinh doc mot xdu ky tw mé ta thoi gian 1a mot ngdy nao d6, chang han, “Today is
08/03/2005”, chuyén thong tin ngdy, thang, nam tir xau ky tu nay thanh dang s va st dung cong thirc
Zeller dé xac dinh ngay d6 1a ngay thir may trong tuan.

6.7 Viét chuong trinh doc ho va tén (bao gém ca tén dém) cia mot ngudi va in ra chi Ho va Tén

(khong c6 tén dém) cta nguoi do.
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6.8 Theo qui wéc ghi s6 liéu quan tric mua, néu c6 mua nhung khong tién hanh do lwong mua
thi ghi ddu (X), nghia 12 mét s6 liéu, néu khong mua thi ghi du (—), trong nhimg truong hop khac
lwong mua duoc biéu thi béng mét sd thuc khéng am. Gia st file sb liéu RAIN.TXT luu gia tri quan
tric tong lugng mua ngdy trong 10 ndm, mdi ndm 12 thang, ciia mot tram nao do6, trong d6 mdi dong
gom tbi da 31 sd, cach nhau boi cac dau cach, ghi s liéu timg ngdy trong mot thang. Viét chuong
trinh doc file s6 liéu va cho biét co bao nhiéu ngay c6 mua nhung khong dugc quan tric, bao nhiéu
ngay khong mua.

6.9 Viét chuong trinh con dang thu tuc cho phép in mot ma tran cac sb thue ¢6 kich thuée M
hang N ¢cot vao mot file TEXT sao cho trén mdi hang c¢6 ding N phan tir, véi M va N bat ky. Cac s6
dugc in dudi dang sb thuc dau phay tinh (Fw.d) v6i do rong truong (w) va sd chir s6 sau dau chim

thap phén (d) ciing dugc xac dinh qua truyén tham s6 cho chwong trinh con.
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CHUONG 7. KIEU FILE

7.1 KHAI NIEM

Trong hé thong vao/ra ciia Fortran, dit liéu duoc luu trit va chuyén doi chu yéu thong qua céc
file. Tat cd cac ngudn vao/ra cung cap va két xuét dir liéu dugc xem 1a céce file. Cac thiét bi nhu man
hinh, ban phim, may in duoc xem 1 nhing file ngoai (external files), ké ca cac file sb liéu luu trix trén
dia. Cac bién trong b nhd ciing co thé dong vai trd nhu cac file, dac biét chung dugc st dung dé
chuyén dbi tir dang biéu dién ma ASCII sang sé nhi phan (binary). Khi cac bién duoc sir dung theo

céach nay, chung duogc goi 1a cac file trong.

Céc file trong hoic file ngoai déu dugc lién két voi cai goi 1a thiét bi 1ogic. Thiét bi logic 1a
mot khai niém duoc sir dung dé tham chiéu dén cac file. Ta c6 thé nhan biét mot thiét bi 1ogic lién két
v6i mot file bang dinh danh (UNIT=),

Dinh danh UNIT dbi véi mét file trong 1 tén ciia mot bién ky tu lién két v6i no. Pinh danh
UNIT dbi véi mot file ngoai hodc 1a mot ) nguyén duong dugc gan trong Iénh OPEN, hodc la mét
s0 két nbi truée nhu 1a dinh danh UNIT d6i vai thiét bi, hodc dau sao (*). Cac dinh danh UNIT ngoai
dugc két ndi voi cac thiét bi nhét dinh khong dugec md (OPEN). Cac UNIT ngoai da két ndi s& bi ngit
két ndi khi két thuc thuc hién chuong trinh hodc khi UNIT bi dong bai 1énh CLOSE.

Tai mot thoi diém UNIT khong thé két ndi véi nhidu hon mot file, va file ciing khong két ndi
v6i nhidu hon mét thiét bi.

Dinh danh UNIT lién két v&i mot file ngoai phai 1a mot s6 nguyén, mot biéu thirc nguyén hodc
déu sao (*). Néu 1a s nguyén hodc biéu thirc nguyén, gia tri ciia n6 s& lién két véi mot file trén dia;
néu 1a dau sao (*) thi khi doc vao n6 dwoc hiéu 1a ban phim, con khi in ra ngdm dinh 12 man hinh. Vi
du:

OPEN (UNIT =10, FILE = ‘TEST.dat")

WRITE(10,'(A18,\))")' Ghi vao File TEST.dat &

& da lien ket voi UNIT 10¢

WRITE (*, '(1X, A30,\)") ' In ra man hinh.*

Fortran ngim dinh mét s6 thiét bi chuan lién két v6i dinh danh UNIT nhu sau:

— Déu sao (*): Man hinh hogc ban phim

— UNIT = 0: Man hinh hoéc ban phim

— UNIT = 5: Ban phim

— UNIT = 6: Man hinh
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Vi du 7.1. Trong chuong trinh sau day, UNIT 6 néu khong lién két véi file ngoai n6 s& duoc
hiéu 12 man hinh. Tuy nhién khi muén lién két né véi file ngoai ta phai str dung 1énh mo file (OPEN),
va dé loai bo lién két d6 ta dung 1énh dong file (CLOSE).

REAL a, b

! In ra man hinh (UNIT 6 di két ndi trugc).
WRITE(6, '(" Day la UNIT 6'")")

! Sir dung 1énh OPEN dé két néi UNIT 6

! voi file ngoai c6 tén "COSINES'.
OPEN (UNIT = 6, FILE = 'COSINES', STATUS = 'NEW")
DO a=0.1, 6.3, 0.1

b = COS (a)
! Ghi vao file 'COSINES'.

WRITE (6, 100) a, b
100 FORMAT (F3.1, F5.2)

END DO
! Pong file, cit bo két ndi vai file trén dia.
CLOSE (6)
! Két ndi lai UNIT 6 v6i man hinh bang cach
! ghi ra man hinh
WRITE(6,' ("' Ket thuc chuong trinh '")")
END
Dinh danh UNIT lién két vai file trong 14 xau ky tu hoic mang ky tu. Ddi véi cac file trong ta
chi c6 thé sir dung cac cau 1énh READ hoic WRITE. Ta khong thé mé hoic dong file trong nhu dbi

véi cac file ngoai.

Co thé doc va ghi cac file trong vdi viée sit dung 1€nh dinh dang FORMAT nhu ddi véi cac file
ngoai. Trudc khi cau 1€nh vao/ra dugce thyc hién, cac file trong dugc dinh vi tai vi tri dau cua ban ghi
dau tién.

Bang khai niém file trong, Fortran cho phép ta chuyén doi giita cac dang dit liéu, chang han doi

ky tu sang s6 hodc ddi sé sang dang ky tu.

Vi dy 7.2. Chuyén d6i dir liéu tir ky tu thanh s va tir s6 thanh ky tu khi str dung khai niém file

trong.

CHARACTER(10) str

INTEGER nl, n2, n3

CHARACTER(14) fname

INTEGER 1

str="1 2 3" ! Xau ky tu

READ(str, *) nl1, n2, n3

! Poc nl, n2, n3 tir xau str (Chuyén ky tu thanh s)
PRINT*,n1,n2,n3

I1=4

WRITE (fname, 200) I

! Ghi gia tri cta I vao fname (Chuyén sb thanh ky tu)
200 FORMAT ('"FM', 13.3, '.DAT")
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PRINT*,fname
END

Trong chwong trinh trén, Str va Fname 1 cac file trong. Két qua chay chuong trinh ta s& nhan
duoc n1=1, n2=2, n3=3, fname = “FM004.DAT”.

7.2 PHAN LOAI FILE

Fortran hd tro hai phuong phap truy cap file 14 truy cap tuan tu va truy cap truc tiép, va ba dang

chu truc file 1a c6 dinh dang (Formatted), khong dinh dang (Unformatted), va dang nhi phan (Binary).

7.2.1 File c¢6 dinh dang (Formatted Files)

Co thé tao file c6 dinh dang béng Iénh OPEN véi tuy chon FORM = “FORMATTED”, hoic
b6 qua tham s6 FORM khi file dugc mé & ché dé truy cap tudn ty. Cac ban ghi cua file c¢6 dinh dang
duoc luu trir nhu cac ky tuw ASCIL. Boi vay ta cé thé noi file ¢6 dinh dang 1a ASCII file, hay TEXT
file. MGi ban ghi két thuc bang cac ky tu (ASCII) diéu khién RETURN (CR) va xudéng dong (LF —

line feed). Dé xem nodi dung file cé thé st dung céc trinh soan thao vin ban thong thudng.

Vi du 7.3. Tao moét file c6 dinh dang (TEXT file)

OPEN (UNIT=3, FILE= “TEST.TXT”, FORM= “FORMATTED”)
WRITE (3, *) “Day la file co dinh dang”

CLOSE (3)
END

7.2.2 File khong dinh dang (Unformatted Files)

Pé tao mot file khong dinh dang co thé su dung 1énh OPEN véi tuy chon
FORM=“UNFORMATTED”, hoic bé qua tham s6 FORM khi file dwoc m& & ché do truy cap truc
tiép. File khong dinh dang 1a mot chudi ban ghi cac khéi vat Iy. Mdi ban ghi chta tuan tu cac gia tri
luu trit gan gidng v6i nhimg gi st dung trong bd nhé chuong trinh. Tdc d6 truy cap dir liéu trong cac
file nay nhanh hon va chung duoc td chuc chat ché hon cac file c6 dinh dang. Néu céac file khong dinh
dang luu trir cac s6, chiing s& khong thé doc dugc bang céc trinh soan thao van ban théng thuong. Noi
chinh xac hon, khi stir dung céc trinh soan thao dé doc cac file khong dinh dang, nhitng thong tin bﬁng

s6 s& khong thé xem dugc mot cach 16 rang.
Vidu 7.4. Tao file khong dinh dang va doc thong tin tir file khong dinh dang.

CHARACTER *50 St

INTEGER A,B,C,D

OPEN (UNIT=3, FILE= "TEST.TXT", FORM= "UNFORMATTED")
St="Day la file khong dinh dang truy cap tuan tu"

WRITE (3) St ! Ban ghi thir nhat

WRITE (3) 1,2,3,4 ! Ban ghi thu 2

WRITE (3) 5,6,7,8 ! Ban ghi thir ba

REWIND (3) ! Quay vé vi tri ban ghi thir nhat
READ (3) St ! Doc ban ghi thir nhat
PRINT*,ST
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READ (3) A, B, C, D ! Boc ban ghi tha 2
PRINT*, A, B, C, D

READ (3) A, B, C, D ! Doc ban ghi tht 3
PRINT*, A, B,C, D

CLOSE (3)

END

Trong vi du trén, cau 1énh REWIND(3) c6 tac dung dua con tro file dinh vi & vi tri dau file.

7.2.3 File dang nhi phan (Binary Files)

C6 thé tao mot file nhi phan bang 1énh OPEN véi tily chon FORM= 'BINARY'. File nhi phan

la dang file chat ché nhét, rat tdt cho viéc luu trix s liéu co dung luong 16n.
Vi du 7.5. Doc va ghi file nhi phan truy cip tuan tu.

CHARACTER *#50 St
INTEGER A,B,C,D
OPEN (UNIT=3, FILE= "TEST.TXT", FORM= "BINARY")
St="Day la file dang nhi phan truy cap tuan tu"
WRITE (3) St ! Ban ghi thir nhat
WRITE (3) 1,2,3,4 ! Ban ghi tht hai
REWIND (3) ! Quay lai ddu ban ghi thir nhat
READ (3) St ! Poc ban ghi thir nhit
PRINT*,ST
READ (3) A, B, C, D ! Boc ban ghi thtr hai
PRINT*, A, B, C, D
CLOSE (3)
END
V& hinh thutc, néi chung khong ¢ su khac nhau nhidu trong cach tao file va truy cép file giita
file khong dinh dang va file nhi phan. Sy khac nhau co ban gitia hai loai file nay Ia t6 chuc dir lidu
trong file. Ta s& xét dén van dé nay ¢ nhimg muc tiép theo.

7.2.4 File truy cip tuin tu (Sequential-Access Files)

Dit liéu trong file tuan tu can phai dugc truy cap hop 1, ban ghi nay tiép ndi sau ban ghi khac,
trir khi ta thay ddi vi tri con tro file bang cac cau 1énh REWIND hoic BACKSPACE. Cac phuong
phap vao/ra c6 thé sir dung dbi vai file truy cap tuan ty la NONADVANCING, LIST-DIRECTED,
va NAMELIST-DIRECTED. Cac file trong can phai 1a file tuan ty. Ddi véi cac file lién két véi cac
thiét bi tuan tu can phai st dung cach truy cap tuan ty. Cac thiét bi tudn tu 1a thiét bi luu trit vat ly.

Ban phim, man hinh va may in la nhiing thiét bi tuan ty.

7.2.5 File truy cép truc tiép (Direct-Access Files)

Dit liéu trong file truy cap truc tiép c6 thé dugc doc va ghi theo mot trinh tu bat ky. Cac ban ghi
duoc danh sb mot cach tudn ty, bat dau tir 1. Tat ca cac ban ghi co d6 dai duoc chi ra boi tham sb tuy
chon RECL trong ciu 1énh OPEN. S6 liéu trong file truy cép truc tiép duoc truy cip dén bang viéc

chi ra sb thir ty ban ghi trong file.
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7.3 TO CHUC DU LIEU TRONG FILE

Nhu d3 thdy ¢ trén, v6i hai phuong phap truy cép file va ba dang cdu trac file, mot cach twong

dbi ta c6 thé phan chia thanh sau dang t6 chire dir liéu trong file:
1) File truy cap tuan ty c¢6 dinh dang (Formatted Sequential)
2) File truy cap truc tiép c6 dinh dang (Formatted Direct)
3) File truy cap tuan tu khong dinh dang (Unformatted Sequential)
4) File truy cap truc tiép khong dinh dang (Unformatted Direct)
5) File truy cap tuan tu dang nhi phan (Binary Sequential)

6) File truy cap truc tiép dang nhi phan (Binary Direct)

7.3.1 File truy cép tuin tu c6 dinh dang

File tudn tu ¢ dinh dang 1a mot chudi cac ban ghi c6 dinh dang dugc ghi mot cach tuan tu (hinh

7.1) va duogc doc theo thir tu xuét hién trong file. Cac ban ghi c6 thé c6 do dai bién d6i va c6 thé rSng.

Ching duoc phan cach nhau boi ky tur didu khién
RETURN (S0D hay #13) va ky tu P e e xung dong ($0A hay
#10).
) QD0
Vi du 7.6. Tao file truy cap . . R tudn tu c¢6 dinh dang
Honh 7.1 Cau tryc file tuan tw
OPEN (3, FILE='"TEST1.TXT") ct dinh dang
! TEST1.TXT ngam dinh 1a file tuan tu c6 dinh dang

WRITE (3, '(A, 13)") 'RECORD', 1

! Két qua ghi ra 1a: RECORDO001 (9 ky tu=9 byte)
WRITE (3, '()") ! Ban ghi trng (0 byte)

WRITE (3, '(A11)") 'The 3rd One'! 11 ky tu
CLOSE (3)

END

Nhu vay, khi bé qua cac tuy chon FORM= va ACCESS= trong cau 1énh OPEN thi file s€ dugc
ngﬁm hiéu 1a file tuan tu c6 dinh dang. Mo ta cau trac dit liéu trong file TEST1.TXT duogc cho trén
hinh 7.2. Vi giita cac ban ghi duoc phan cach nhau boi cac ky tu diéu khién nén cac ban ghi c6 thé co
d6 dai khac nhau tily . Néu str dung mét trinh soan thao nao dé dé xem noi dung file ta s& thay file c6
3 dong, trong d6 dong thir hai 1a dong tréng:

RECORD 1

The 3rd One
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~ 9 byte diligu trong bén ghi 1
2 byte diéu khién CRva LF
0 byle o ligu frong ban ghi 2
2 hyla diguU khign CRva LF
11 byie dif ligu rong ban ghi 3

’J;z byte diéu khién CR va LF
p—
1 0111213 14 M

(Ha) |[Hex [Hary

REDORIMOL (B0 @4[B0 R4 Thel3rdDone |0

Hinh 7.2 Ciu tric ciia file TESTL.TXT
7.3.2 File truy cép truc tiép c6 dinh dang

Trong file truy cap truc tiép co dinh dang, tit ca cac ban ghi co cung do dai va co thé dugc ghi
hodc doc theo thtr tu bat ky. Kich thudc ban ghi dugc chi ra boi tuy chon RECL= trong cau Iénh
OPEN va nén bang hodc I6n hon s byte ciia ban ghi dai nhat. Cac ky ty RETURN (CR) va xudng
dong (LF) la nhitng ky tu phan cach gilra cac ban ghi va khong tinh vao gia tri cia RECL. Mot khi

ban ghi truy cép truc tiép di dugc ghi, n6 khong thé bj x6a nhung van c6 thé b ghi dé.

Khi két xuit (outpur) ra file truy cap truc tiép co dinh dang, néu sé liéu khong lap day hoan toan
ban ghi, trinh bién dich s& dém vao phan con lai cta ban ghi cac dau cach (BLANK SPACES). Cac
dau cach bao dam rang file chi chira nhitng ban ghi di 1ap day hoan toan va tit ca cac ban ghi déu co
cung do dai.

Khi doc vao (input), trinh bién dich cling ngﬁm dinh 14 ¢6 dém cac dau cach vao néu danh sach
doc vao va dinh dang doi hoi nhidu dit liéu hon ban ghi da chira. C6 thé bo qua ngam dinh viéc dém
vao cac diu cach & dit lidu vao béng cach dat tuy chon PAD= “NO” trong cau 1énh OPEN. Khi dat
PAD= “NO”, ban ghi doc vao can phai chira lugng dir li¢u dugc chi ra bdi danh sach dau vao va dinh
dang FORMAT, néu khong s& xuit hién 16i. PAD= “NO” khong c6 anh hudng ddi voi két xuit.

Vidu 7.7. Poc va ghi file truy cap truc tiép ¢6 dinh dang

character st*10

integer n

OPEN (3,FILE='"TEST2.TXT',FORM='"FORMATTED'",&
ACCESS='DIRECT',RECL=10)

st ='"RECORD ONE'

WRITE (3, '(A10)', REC=1) st ! Ban ghi thir nhit

n= 30303

WRITE (3, '(I5)', REC=3) n ! Ban ghi thu ba

CLOSE (3)

OPEN (3,FILE='TEST2.TXT', FORM='"FORMATTED', &
ACCESS='DIRECT',RECL=10)

st =11

n=0

read(3,"(A10)',rec=1) st ! Doc ban ghi tha nhét

read(3,'(I5)', rec=3) n ! Poc ban ghi thur ba

print*,st
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print*,n
END

Qua d6 théy ré'lng, dé lam viéc véi file truy cp truc tiép c6 dinh dang, cau Iénh OPEN phai
chtra cac tham s6 tuy chon FORM = 'FORMATTED', ACCESS = 'DIRECT' vi RECL =
Dj_dai_bian_ghi. M ta t6 chuc dit lidu theo chwong trinh & vi du 7.7 dwoc cho trén hinh 7.3. Do dai
ctia mdi ban ghi 1a 10 byte, cong vdi vai 2 byte chira ky tu diéu khién, nén nhitng vi tri ban ghi chua
¢6 dir liéu s& co “khoang tréng” 12 byte khong xac dinh. D4i voi nhitng ban ghi ¢6 dit liéu chiém it
hon 10 byte, s byte con lai s& dugc 1ap ddy (dém) bang cac diu cach.

10 byte 60 liu
2 byte diéu khién CRva LF
12 byle dUliéu khong x&c dinh
5 byte dif gy
5 byte dém {d8u cich)
Z byte diéu khién GRva LF

{I 10111213 22231:2529 An=d == 38
wson) [iHes msC) e
RECD RidH a0 @4 %4 omm |dn
e el By - by
L gan ghi 1 L &an ghi 2 L &an ghid

Hinh 7.3 Céu truc file TEST2.TXT
7.3.3 File truy cép tuin ty khong dinh dang

File tuan ty khong dinh dang duogc td chie hoi khac nhau mét it gilra cac dong may khac nhau
cling nhu giita cac trinh bién dich Fortran khac nhau. Sau ddy ta s& xét dén loai file nay déi voi trinh

bién dich Microsoft Fortran PowerStation.

Céc ban ghi trong file tudn ty khong dinh dang c6 thé c6 do dai bién d6i. File tudn tu khong
dinh dang dugc t6 chirc thanh tirng khuc 130 byte hodc nho hon, dugc goi la cac khéi vat ly. Mbi khdi
vat 1y bao gdm dit liéu giri vao file (cho dén 128 byte) va 2 byte chi d6 dai do trinh bién dich chén vao.
Céc byte do dai cho biét mdi ban ghi bét dau va két thuc ¢ ddu. Mdi ban ghi 16gic tham chiéu dén mot
ban ghi khong dinh dang chira mot hodc nhidu hon cac khéi vét 1y. Cac ban ghi 1ogic c6 thé 16n tiy ¥;

trinh bién dich s& biét cung cép sb khdi vat 1y can thiét dé chira.

Khi tao mot ban ghi 16gic gdm nhidu hon mét khéi vat 1y, trinh bién dich dat byte d6 dai bang
129 dé chi réng s6 lidu trong khéi vat 1y hién tai s€ ndi tiép vao khéi vat ly tiép theo. Vi du, mot ban

ghi 16gic c6 do dai 140 byte s& duoc té chirc nhur trén hinh 7.4,

Vi dy 7.8. Chuong trinh sau day s€ tao mot file tuan tu khong dinh dang. Céu trac dir lidu trong

file dugc mo ta trén hinh 7.5.

CHARACTER xyz(3)

INTEGER(4) idata(35)

DATA idata /35 * -1/, xyz /'x", 'y', 'z'/

OPEN (3, FILE='TEST3.TXT',FORM='"UNFORMATTED")
WRITE (3) idata

WRITE (3) xyz
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CLOSE (3)
END

Ta thay file dir liéu duoc tao gdm hai ban ghi 16gic. Ban ghi thir nhat chira dit liéu ciia méang
idata gdm 35 x 4 = 140 byte. Ban ghi th hai chira di liéu ctia mang xyz, chiém 3 byte. Vi ban ghi tht
nhit c6 do dai 16n hon 128 byte, nén né dugc luu trit trén hai khdi vat Iy. Khéi thir nhét: tir byte thir 2
dén byte thur 131, v6i 128 byte dir liéu va 2 byte chi do dai dugc dit bang 129, ham nghia rang dir liéu
ctia ban ghi nay van con duoc chua tiép & khi tiép theo. Khéi thir hai: tir byte thir 132 dén byte thir
145, gdm 12 byte dir lidu va 2 byte d6 dai duoc dit bang 12. Ban ghi thtr hai chi gdm 3 byte nén nd
duoc chira tron ven trén mot khdi vat ly.

I: 128 byte d U ligu I: 12 b'l'te dt liéu
[Dec) (Dac) Wes) (Dech
129 128 | 12 12

L Ban ghilbgic 1

Hinh 7.4 Céu tric file tuin ty khéng dinh dang

C Eﬂ.b_pledu'lleu r 2b§,'ladu‘|reu C byleduheu

1 130 131 132 135 144 1-'-15 148 147 149 19] 151

(Dec) (Decfl (He::j (Dech [(Dec) | Hex) |(Dec) [(Dech| (ASCIY |(Dec) (Dec)

76 | 124 (FF.._FF 125 | 1 |FF... iz 3 AYI 1 (1%
L Ban ghilégic 1 L B2n ghi k6gic 2

BOF: Byte bat ddu fle L: Byte do dai khai vatly ECF: Byle kétthic file
Hinh 7.5 CAu tric file TEST3.TXT
7.3.4 File truy cp truc tiép khong dinh dang

File truy cap tryc tiép khong dinh dang 1a mot chudi cac ban ghi khong dinh dang; c6 thé ghi
hodc doc cac ban ghi theo thir tu tuy . Tat ca cac ban ghi c6 cung do dai dugc cho bdi tham sé
RECL= trong cau 1énh OPEN. Gitia cac ban ghi khong c6 byte phan dinh ranh gidi, hay noi cach
khac, trong file truy cap truc tiép khong dinh dang khéng chira thong tin vé cdu tric ban ghi. Co thé
ghi mot phan ban ghi vao file truy cap truc tiép khong dinh dang. Trinh bién dich Fortran s& dém vao
céc ban ghi nay nhimg ky tu rdng (NULL) ASCII dé cho d¢ dai ban ghi 1a c6 dinh. Nhimng ban ghi

trong file khong ghi gi ca s& chira cac sd liéu khong xac dinh.

Vi dy 7.9. Chuong trinh sau day tao mot file truy cap truc tiép khong dinh dang chira hai ban ghi
dit liéu duoc ghi vao ban ghi thir nhat va thir ba. Ban ghi thir hai khong chira dir liéu. M6 ta ciu triic
dir liéu trong file dugc cho trén hinh 7.6.

OPEN (3, FILE='TEST4.TXT', RECL=10, &
FORM = 'UNFORMATTED', ACCESS = 'DIRECT")
WRITE (3, REC=3) .TRUE., 'abcdef'
WRITE (3, REC=1) 2049
CLOSE (3)
END
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— 4 byle cho s6 nguyen 2048
~ B byle khang x&c dinh
— 10 byte i &y khong xéc dinh
— 4 byte cho gia i lagic TRUE.
|—E5 byte cho héng ky by "abeder”

! &5 10N W 2425 30
Hex) | (Hex) | [ASCI)

91 93 @D ab! 01 00 Q@ i sbedef

L aan ghi 1 L Ban ghi 2 LBénghiE

Hinh 7.6 Céu tric file TEST4.TXT

7.3.5 File truy cép tuin tu dang nhi phin

File truy cap tudn tu dang nhi phan 1a mot chudi cac gia tri duoc ghi va doc theo cung trinh tu
va dugc luu trit nhu nhitng s6 nhi phan. Trong file tudn ty dang nhi phan khong ton tai ranh giGi ban
ghi, va khong c6 byte dac biét dé chi ra cAu trac file. S6 liéu duge doc va ghi khong bi thay ddi dang
hodc d6 dai. Pbi v6i moi hang muc vao/ra, tudn tu céc byte trong bd nhd cling chinh 1a tudn tu cac
byte trong file.

Vi dyu 7.10. Chuong trinh sau ddy tao mét file truy cip tuan tw dang nhi phan gom ba ban ghi c6
d6 dai khac nhau. CAu trac dit liéu trong file dugc mo ta trén hinh 7.7.
INTEGER(1) Chuong(4)
CHARACTER(4) V1(3)
CHARACTER®4) V2
DATA Chuong /4*7/
DATA V2 /'is'/, V1 /"What',' you',' see'/
OPEN (3, FILE='TESTS. TXT',FORM='BINARY")
WRITE (3) V1, V2
WRITE (3) 'what ', 'you get!'
WRITE (3) Chuong

CLOSE (3)
END
Lénh ghithit - Lénh ghithi 2: Lénh ghithir 3: 4 byle
’_ 16 byle ’_ 13 byte |_ {ky by chuang)
o~ hra e ]
1 1215 1617 XM 22 20 30 33
(BSCI) (ASCI) | (ASCH) | (RSCH) (Hea:)

WhatOyou Dxee| Oiz0 | whatO| youdget! |37 &7 B7 @7

Hinh 7.7 Céu truc file TEST5.TXT

7.3.6 File truy cp truc tiép dang nhi phan

File truy cap truc tiép dang nhi phan luu trit cic ban ghi nhur 1a mot chudi cac s6 nhi phan, co

thé truy cap dugc theo trinh tu bat ky. Cac ban ghi trong file c6 cing d6 dai dugc chi ra boi tham s6
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RECL= ciia cau 1énh OPEN. C6 thé ghi mot phan ban ghi vao file truc tiép dang nhi phan; phan chua

st dung cua ban ghi s€ chira dit li¢u khong xac dinh.

Mot cau 1énh don READ hoic WRITE c6 thé truyén tai dit liéu nhiéu hon mot ban ghi lién tiép

trong file. Tuy nhién diéu d6 c6 thé gy nén 15i.

Vi du 7.11. Chuong trinh sau day tao mdt file truy cap truc tiép dang nhi phan gom 4 ban ghi.
Sau d6 doc cac thong tin tur file theo mot trinh tu va qui cach khac voi cach tao file. Ban doc can
nghién ctru va phan tich 151 chuong trinh mét cach ky cang, sau d6 chay chwong trinh roi nhan xét két
qua dé hiéu rd hon nguyén tic thao tac vdi file loai nay.
character*20 st
OPEN(3, FILE='"TEST6.TXT',RECL=10,FORM='BINARY", &

ACCESS='DIRECT")
WRITE (3, REC=1) 'abcedefghijklmno’
! Ghi d¢ sang ca ban ghi thu 2
WRITE (3) 4,5 ! Ghi vao ban ghi thur 3
WRITE (3, REC=4) 'pq'
CLOSE (3)
OPEN (3, FILE='TEST6.TXT',RECL=10,FORM='BINARY",&
ACCESS='DIRECT")

read(3,rec=3) i,j ! DPoc ban ghi tht 3
write(*,%) i,j
read(3,rec=1) st ! Doc sang ca ban ghi thir 2
print* st
read(3,rec=2) st ! Doc sang ca ban ghi thir 3
write(*,%) st
END

Céu trac dit liéu trong file dugc mo ta trén hinh 7.8. Khi chay chuong trinh ta s€ nhin dugc
nhiing két qua ngoai mong doi. Khai bao d6 dai ctia ban ghi 1a 10 byte, ctia bién st bang 20 byte, gip
hai 14n d6 dai ciia mot ban ghi, trong khi ndi dung cuia st chi ¢ 15 byte. Khi ghi vao file, st s€ chiém
hai ban ghi, trong d6 ban ghi thtr hai s& chira 5 byte ndi dung cudi cing cta st va 5 byte con lai ¢6 noi
dung khong xac dinh. Do d6, khi doc ndi dung ciia ban ghi thir hai (rec=2) va gan cho bién ky tu ta s&
nhan duoc két qua “klmno”. Ban ghi thir ba luu hai s nguyén 4 byte, nén con du 2 byte khong xac
dinh. Twong tu nhu vay ddi voi ban ghi thir 4.

7.4 LENH MO (OPEN) VA PONG (CLOSE) FILE
Ta da lam quen voi 1€nh mo file (OPEN) va 1énh dong file (CLOSE) qua cac vi du ma chua

giai thich gi thém. Trong muc nay ta s€ khao sat k¥ hon cac cau 1énh nay.

7.4.1 Lénh mé file
Mot cach tong quat, ¢t phap cau 1énh mo file co dang:

OPEN ([UNIT=] unit
[, ACCESS=access]

[, ACTION=action]
[, BLANK=blanks]
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[, BLOCKSIZE=blocksize]
[, CARRIAGECONTROL=carriagecontrol]

[, DELIM=delim]|

[, ERR=err|

[, FILE=file]

[, FORM=form]

[, IOFOCUS=iofocus]
[, IOSTAT=iostat|

[, PAD=pad]

[, POSITION=position]
[, RECL=recl]

[, SHARE=share]
[, STATUS=status))

15 byle cho hang ky ty 2 byte dirlieu khong xéc dinh
"abedefghijkimno” 2 byle cho hg‘mg
5 byle dir liéu khdng xac dinh ky tr "po”
Cho cac sd 8 byte di lieu
[”E]'—"J"E” duvad /Lkhﬁng xac dinh
1 M0 MN151620 A 24 25 48 2930 332 3340
ey AsCin (Hexd | [Hed | (S I
aboderghi § [ ma! 04 00 90 QUIQR 00 G0 MF | pq !
laan ghi‘II-Bém ghi2 Lban ghi3 L gan ghid

Hinh 7.8 CAu tric file TEST6.TXT

Trong md ta trén day, nhiing tir viét in hoa dugc xem 1a cac tir khoa xac dinh tham sd, ching
phai duoc viét mot cach chinh xéac, nhiing tir viét in thuong sau dau (=) 14 gia tri cac tham sb. Nhu da
thay, cti phap ddy da cua cau 1énh kha phirc tap boi né chira rat nhiéu tham sd. Tuy vay, hau hét cac
tham s6 ndy déu 1a tiy chon, ta c¢6 thé bo qua nhiing tity chon khong can thiét trong qua trinh st dung.
Sau déy 1a y nghia va cach st dung cac tham sb.

UNIT la tham s dung dé khai béao thiét bi 16gic s& dugc lién két voi file. Néu bo qua UNIT=
thi unit can phai 1 tham s6 dau tién. Nguoc lai, cac tham s6 c6 thé xuat hién theo thir tu bat ky.

unit: La mot s6 nguyén (INTEGER(4)) 16n hon hoic bang 0, dung nhu mot thiét bi logic dé
lién két véi file ngoai hodc thiét bi ngoai.

access: Chi ra cach truy cip vao file, c6 thé nhan mot trong cac gia tri “APPEND” (ghi tiép vao
cudi file), “DIRECT” (truy cap truc tiép), hodc “SEQUENTIAL” (truy cép tuan tu — ngﬁm dinh).

action: La tham s6 mé ta tac dong du dinh d6i véi file. Co thé nhan gia tri ‘READ’ (file chi
doc), “‘WRITE’ (chi dé ghi vao file), hoic READWRITE' (ca doc tir file va ghi vao file). Néu bo qua
action, chuong trinh s& ¢ ging mo file véi 'READWRITE'. Néu khong duoc, trude hét chuong trinh
s¢ mo file v6i 'READ', sau d6 voi 'WRITE'. Viéc bo qua action khong giéng véi ACTION =
'READWRITE'. Néu ACTION = '"READWRITE', khi ma file khong thé truy cép bang ca doc va ghi
thi viéc mo file s& khong thanh cong. Do d6 viéc bd qua action s& mém déo va linh dong hon.

blanks: C6 dang ky tu (Character*(*)), dung dé diéu khién cach biéu dién cac ky ty trong (ddu
cach) ddi v&i vao/ra co dinh dang, nhan mdt trong cac gia tri 'NULL' hodc '"ZERO'. Gia tri NULL'
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(ngdm dinh) dé bo qua ky ty tréng, gia tri 'ZERO' dé xir Iy cac ky tu tréng (cac déu cach ¢ dau) nhu la
nhirng s6 0.

blocksize: Ngam dinh 1a mot s6 nguyén (INTEGER(4)), dung dé biéu dién kich thudc ving
dém (tinh bang byte).

carriagecontrol: C6 dang ky tu (Character*(*)), ding dé chi viéc hiéu ky ty dau tién cia ban
ghi trong file c6 dinh dang nhu thé nao; nhan mot trong cac gia tri 'FORTRAN' hodc 'LIST'. Ngém
dinh d6i véi cac UNIT két ndi véi thiét bi ngoai nhu may in hodc man hinh 13 'FORTRAN'; ngam
dinh d6i voi cac UNIT két ndi véi céac file 1a "LIST'. carriagecontrol bi bo qua khi st dung tity chon
FORM="UNFORMATTED' hoic FORM='BINARY".

delim: Co6 dang ky tu (Character*(*)), dung dé chi cach dinh ranh giéi cac ban ghi trong list-
directed hoac namelist-formatted; nhan mét trong cac gia tri '"APOSTROPHE!', 'QUOTE', hoic
'NONE' (ngam dinh).

err: La nhin cia ciu 1énh thuc hién trong chuong trinh. Khi gip 16i mé file chuong trinh s&
chuyén diéu khién dén cau l1énh c6 nhin err. Néu bo qua, hiéu Gng 16i vao/ra s& duoc xac dinh bai
iostat.

file: C6 dang ky tu (Character*(*)), dung dé chi ra tén file cdn md; c6 thé 1a ddu cach, tén file
hop 18, tén thiét bi hodc tén bién xac dinh file trong. P6i véi Windows NT va Windows 9x tro 1én, tén
file cho phép dai hon 8 ky tu, phﬁn m¢ rong dai hon 3 ky tu. Néu file bi bo qua, trinh bién dich s& tao
mot file tap nham (file nhap) ndo d6 chi co tén (khoéng c6 phan mé rong) va file nay sé& bi x6a khi gap

1énh déng file hodc khi chwong trinh két thuc.

form: Xac dinh kiéu file s& dugc md, nhan mot trong cac gia tri 'FORMATTED' (file c6 dinh
dang), 'UNFORMATTED' (file khong dinh dang), hodc 'BINARY" (file nhi phan). i vdi file truy
cép tuan ty, gid tri ngdm dinh 13 "'FORMATTED'; d6i voi file truy cap truc tiép gid tri ngdm dinh la
'UNFORMATTED'.

iofocus: Tham sb 16gic, dung dé chi viéc c6 dit cira s6 con (child window) 14 ctra s6 hoat dong
hay khong. Gia tri .TRUE. (ngam dinh) tao ra 15i goi SETFOCUSQQ ngay lap tirc trude khi thyc
hién cac 1énh READ, WRITE, hoac PRINT.

iostat: La tham sb két xuat, ngdm dinh 12 mot s6 nguyén (INTEGER(4)); cho gi4 tri bang 0 néu
khong xuat hién 16i mo file, gia tri dm néu gap 161 két thuc ban ghi, hodc mot s6 xac dinh ma 15i.

pad: C6 dang ky tu (Character*(*)), dung dé chi ra viéc c6 dém cac dau cach vao ban ghi khi
doc hay khong néu dinh dang ban ghi c¢6 d6 dai 16n hon d6 dai dir liéu. pad nhan gia tri bﬁng 'YES'
(ngam dinh) hodc 'NO'. Tham s6 nay chi tac dong khi doc dit liéu.

position: Co dang ky tu (Character*(*)), chi ra vi tri con tré file truy cap tudn tw, nhan mot
trong cac gia tri 'ASIS' (ngdm dinh), 'REWIND', hoic 'APPEND'. Néu position nhan gia tri
'REWIND’, con tré file s& dinh vi tai dau file; néu nhan gia tri 'APPEND', con tr6 file s& dinh vi tai
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cudi file; néu nhén gié tri 'ASIS', con tro file khong thay di vi tri (tirc giit nguyén vi tri hién thoi trong

file). Vi tri con tr6 file di véi file mai ludn ludn & dau file.

recl: Ngam dinh 1a sé nguyén, dé chi do dai tinh bang byte ctia mot ban ghi trong file truy cap
truc tiép, hodc do dai ban ghi cuc dai dbi véi file tuan tu. Di vai file truy cap truc tiép day la tham $6

doi héi phai co.

share: C6 dang ky tu (Character*(*¥)), chi ra quyén truy cap ddi véi file dwoc mo. Cac gia tri

cua share c6 y nghia nhu sau:

share =DENYRW'": Cim doc/ghi

share =DENYWR'": Cim ghi

share =DENYRD'": Cim doc

share =DENYNONE'": Cho phép ca doc va ghi (ngam dinh)

status: C6 dang ky tu (Character*(*)), ding dé mo ta trang thai cua file duoc mé. Sau day la
cac gia tri c6 thé ctia tham sb nay.

status = 'OLD': File dang tdn tai. M& thanh cong néu file ton tai, nguoc lai s€ xuét hién 16i;

status='NEW': File m&i. Néu file khong tdn tai n6 s& duge tao méi. Néu file dang ton tai s&
xuét hién 13i;

status='SCRATCH': Néu bo qua tham sd file thi gia tri cia status ngam dinh 13 'SCRATCH..
File SCRATCH la file tam thoi, n6 s& bi x6a khi dong file hodc khi chwong trinh két thuc;

status="REPLACE': File dugc md thay thé file c6 cing tén. Néu file cing tén khong ton tai thi
mot file moi duoc tao ra.

status="UNKNOWN' (ngam dinh): Trong luc chuong trinh chay hé thong s& c¢b ging mo file
v6i status = 'OLD', va sau d6 voi status = '"NEW'. Néu file ton tai thi n6 duoc mé, néu khong ton tai
thi n6 dugc tao méi. Sir dung status = "UNKNOWN! dé tranh cac 16i xay ra trong lic chay chuong
trinh li€n quan dén viéc mé mot file dang ton tai v6i status =NEW' hoic mé mot file khong ton tai
voi status ='OLD'.

Céc gia tri cua status chi anh huong t6i cac file trén dia, va dugc bd qua doi voi cac thiét bi nhu

ban phim va man hinh hodc may in.

7.4.2 Lénh dong file
Cu phép 1énh dong file CLOSE c6 dang:
CLOSE ([UNIT=] unit
[, ERR=err|
[, IOSTAT=iostat]
[, STATUS=status])
Trong do6: néu UNIT= bi bo qua thi unit phai 1a tham s6 dau tién, ngugc lai cac tham s6 o thé
xuat hién theo thu tu bat ky.
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unit: La mot s6 nguyén chi thiét bi 16gic lién két véi file dugc mo. S& khong xuat hién 16i néu

file khong mé.

err: La nhan cua cau l€nh thuc hién trong chuong trinh s€ dugc chuyén di€u khién t6i néu 16i
xuat hién khi dong file. Néu bd qua, hi€u tng 16i vao/ra dugc xac dinh boi su co mit hodc khong co

mat ctia tham s iostat.

iostat: La tham sb két xuit, ngdm dinh 1a mot s6 nguyén (INTEGER*4), nhan gi4 tri bang 0

néu khong xuét hién 15i khi dong file, hodc mot s6 chi ma 15i.

status: Tham sé vao, 1a mot biéu thirc ky tw (CHARACTER*(*)), nhan céac gia tri “KEEP”
hoiac “DELETE”; ngém dinh 1a “KEEP”, ngoai trir file nhap. Cac file dugc m¢ khong c¢6 tham sb
FILE= duoc goi 1a cac file nhap (“scratch” files). P6i véi nhing file nay gia tri ngdm dinh cua status
1a 'DELETE'. Néu dit status =" KEEP' d6i v6i nhiing file nhap s& giy nén 15i run-time.

7.5 CAC LENH VAO RA DU LIEU VOI FILE

7.5.1 Lénh doc dir liéu tir file (READ)
Cu phap 1énh READ lam viéc voi file co dang:
READ { { fmt, | nml } |
( [ONIT=] unit
[, { [FMT=] fint |

[NML=] nml } |
[, ADVANCE=advance]

[, END=end]
[, EOR=e¢or]
[, ERR=err]
[, IOSTAT=iostat]
[, REC=rec]

[, SIZE=size] ) } iolist

Trong d6 dau gach dimg (|) dung dé phéan chia cac tham s thudc mot nhoém, c6 nghia 1a chi
duogc phép chon mdt trong cac tham sb6 ciia nhom. Vi du, néu d3 chon [FMT=] fint thi khong duogc
phép chon [NML=] nml. Néu bé qua UNIT=, thi unit phai 12 tham sé dau tién. Néu bo qua FMT=
hodc NML=, thi fmt hodc nml phai 1a tham s thir hai. Néu mudn sir dung fmt khong c6 FMT=, thi
phai bo qua UNIT=. Trong cac truong hop khac cac tham sb ¢ thé xuat hién theo thtr ty bat ky. Hodc

fmt hodc nml can duge chi ra nhung khong phai ca hai. Sau ddy 1a ¥ nghia cac tham sd.
unit: La tén thiét bi logic. Khi doc tir mdt file ngoai unit 1a mot biéu thire nguyén. Khi doc tu
mot file trong unit 1a mot xau ky tu, mot bién ky tu hoac mot ph?m tir cua mang ky tu,...

fmt: La chi thi dinh dang, c6 thé nhan mot trong cac trudong hop: 1) Nhan cta 1énh FORMAT;
2) Biéu thirc ky tu (bién, tha tuc, hoac h::ing) xac dinh dinh dang doc vao, phan dinh boi cac dau nhay
don (') hodc du nhay kép (" ); 3) Dau sao (*) ddi v6i truong hop dinh dang tu do; 4) hodc mét bién
nguyén ASSIGN. Khong duoc ding fint d6i véi NAMELIST. Néu 1énh READ bo qua céc tity chon
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UNIT=, END=, ERR=, va REC=, va chi c6 fimt va iolist, thi cau 1€nh s¢ doc tur UNIT (*) la ban
phim.

nml: Chi tén cia NAMELIST. Céc tuy chon iolist va fimt phai dugc bé qua. Lénh doc
NAMELIST chi c6 thé dugc thuc hién ddi véi file truy cap tudn tu.

advance: Co dang ky tu (Character*(*)), dung dé chi ra cach doc vao tir file tudn tu ¢ dinh
dang, nhén gia tri hodc 'YES' (ngém dinh) hodc 'NO'. Néu advance = ‘YES’: Chuong trinh s€ doc theo
dinh dang fimt hét ban ghi nay sang ban ghi khac va gan gia tri cho iolist. Néu advance = ‘NO’:
Chuong trinh s& doc céac gia tri theo dinh dang chi trén mot dong va gan cho iolist. Néu sb gi tri chira

trong ban ghi it hon s bién trong iolist s& xuét hién 15i. Yéu cau tham sb dinh dang fmt phai khac (*)
end: Nhin cua cau 1énh trong chuong trinh s& duge chuyén diéu khién dén néu con tro file dat &
cudi ban ghi két thic file. Néu bo quan end, s& xuat hién 15i khi con tré file da & cudi file nhung qua

trinh doc van cb ging doc tiép, trir truong hop cé chi ra err hoic iostat.

eor: Nhin cua cdu lénh trong chuong trinh s& duoc chuyén diéu khién dén néu con tro file dat &
cubi ban ghi. Tham s nay chi dung khi dua vao tham s6 ADVANCE='NO'. Néu b6 qua eor, hiéu

mg 16i vao/ra s& duoc xac dinh boi iostat.

err: Nhin cua cau 1énh trong chuong trinh s& duoc chuyén dén néu gip 15i trong qua trinh doc.

Neéu bo qua err, hi¢u tng 161 vao/ra s€ dugc xac dinh bdi iostat.

iostat: La tham s6 két xuat, ngam dinh 1a mot s6 nguyén (INTEGER(4)). iostat = 0 néu khong
¢6 131, = —1 néu gip két thuc file (end-of-file), hoic bang mot sb chi thi thong bao 13i.

rec: Tham sb vao, ngam dinh 1a mot s6 nguyén duong (INTEGER(4)) chi s6 thi ty ban ghi can
doc d6i véi file truy cap truc tiép. S& xuat hién 16i khi sir dung tham s nay cho file truy cap tuan tu
hoic file trong. Khi sir dung tham sb rec cin bo qua cac tham s6 end va nml. Con tro file s& duoc dinh
vi dén ban ghi co s6 tht tu rec trude khi dit liéu duoc doc. Sb thu tu ban ghi bt dau tur 1. Ngérn dinh
cua rec 1a s6 thr ty ban ghi hién thoi.

size: Ngam dinh 12 mot sé nguyén (INTEGER(4)), tra vé sb luong ky tu duogc doc va chuyén
cho cac bién nhan dir liéu vao. Cac dau cach chén dém vao s& khong duoc tinh. Néu sir dung tham s

nay thi can phai dit tiy chon ADVANCE='NO".

iolist: Danh sach cac bién s& dugc nhéan dit liéu tir file.

7.5.2 Lénh ghi dir liéu ra file (WRITE)

Cu phap cau 1énh nhu sau.

WRITE ( [UNIT=] unit
[, {l FMT=] ft |
[ NML=] nml}]
[, ADVANCE=advance]
[, ERR=¢err]
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[, IOSTAT=iostat]
[, REC=rec] ) iolist
Trong d6, dau gach dimg c6 ¥ nghia phan cach cac tham sé trong mot nhém ma chi c6 thé mot

trong chung duoc phép xuét hién.

Néu bé qua UNIT= thi unit phai 1a tham sd dau tién va fint hodc nml phai 13 tham s6 thir hai
(FMT= hoac NML= cé thé duoc bo qua). Nguoc lai, cac tham s6 ¢6 thé xuét hién theo thtr tu bat ky.

Trong hai tham $6 fmt va nml chi dugc phép xuét hién mot.

unit: La tén thiét bi 16gic. Khi ghi ra file ngoai unit 1a mot biéu thirc nguyén gin véi dinh danh
UNIT. Khi ghi ra file trong unit phai 1a xau ky tu, bién ky tu, mang hodc phan tor mang ky tu,... Néu
unit chua lién két véi mot file cu thé thi 1énh mo file an (implicit) dugc thuc hién. Vi du nhu cau Iénh
sau:

OPEN (unit, FILE ="', STATUS ='OLD',&

ACCESS ="'SEQUENTIAL', FORM = form)
trong d6 form 1a "FORMATTED' d6i véi 1énh doc/ghi c6 dinh dang hoic 'UNFORMATTED' dbi v6i
1énh doc/ghi khong dinh dang.

fmt: Chi thi dinh dang, c6 thé 1a nhan cau 1énh FORMAT; bién, ham hodc hang ky tu, trong d6
kiéu dinh dang dugc chi ra trong cac cip dau nhay don (') hodc nhay kép (" ); bién nguyén ASSIGN;
hodc déu sao (*).

nml: Chi ra tén cia NAMELIST. Néu tham sé nay duogc chon thi cac tham sé iolist va fimt phai
duoc bo qua. File chita NAMELIST phiai 1a file truy cap tudn tuy.

advance: C6 dang ky ty (Character*(*)), chi ra cach ghi ra file 1a tién (advancing) hay khong.
Néu advance="YES' (ngﬁm dinh) sé tao ra danh dau vi tri & cudi ban ghi; néu advance="NO' s& ghi
mot phin cua ban ghi (tirc chua tao ra két thuc ban ghi).

err: Nhin cta cau 1énh thuc hién trong chuong trinh s& dugc chuyén diéu khién dén khi gap 15i.
Néu bo qua tham ) nay, hi¢u tng 16i vao/ra s& duge xac dinh boi tham s iostat.

iostat: La tham s két xuat, ngdm dinh 12 mét s6 nguyén (INTEGER(4)), bang 0 néu khong co
161, hodc bﬁng moét sb xac dinh ma 16i.

rec: Tham s vao, ngam dinh 1a mot sb nguyén duong (INTEGER(4)), chi sé thi ty ban ghi
trong file s& dugc ghi vao file truy cap truc tiép. Khi st dung tham sb rec thi cac tham sé end va nml
can phai bo qua. Con tro file phai dugc dinh vi tai ban ghi rec truée khi dit lidéu duoc ghi. Gia tri ngdm

dinh cta rec 14 s6 thi tu ban ghi hién thoi.

iolist: Danh sach cac bién s& dugc ghi, 1iét ké cach nhau bai ddu phéy (,).
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7.5.3 Vao ra dir liéu véi NAMELIST

Vao ra dir liéu bang NAMELIST 14 m6t phuwong phép rat hiru hiéu cua Fortran. Bang cach chi
ra mot hodc nhiéu bién trong nhém tén danh sach ta co thé doc hodc ghi céc gia tri cia chung chi voi

mot cau [énh don gian.
Nhom namelist dugc tao bdi cau Iénh NAMELIST c6 dang:
NAMELIST / namelist | variablelist
Trong d6 namelist 13 tén nhom va variablelist 13 danh sach cac bién.

Lénh NAMELIST khi doc vao s& kiém duyét tén nhom trong file NAMELIST. Sau khi tim
thay tén nhom no s& kiém duyét cac cau 1énh gan gia trj cho cac bién trong nhom.

Trong file NAMELIST, cac nhom duogc bat dau boi dau va (&) hodc diu dola ($), va két thac
bang diu gach chéo (/), ddu va (&), hoic dau dola ($).

Tir khoa END c6 thé xuat hién lién ngay sau cac dau két thuc (&) hodc ($) (khong c¢6 dau cach)
nhung khong dugc phép xuét hién sau dau gach chéo (/).

Vi dy, gid su co:

INTEGER a, b

NAMELIST /mynml/ a, b

Cac Iénh gén trong file NAMELIST sau day la hop 1€:

&mynmla=1/
$Smynmla=1,b=2,%
$mynml a=1,b =2, Send
&mynmla=1,b=2,&
&mynml a=1,b =2, SEND

&mynml
a=1
b=2

/

a. Lénh doc noi dung NAMELIST

Cu phap:

READ (UNIT=unit, INML=] namelist)

Trong d6 unit 13 thiét bi 16gic luu trir thong tin cia NAMELIST, c6 thé 1a file trén dia hodc ban
phim, ramelist 1a tén cita NAMELIST. Néu unit 1a dau sao (*) thi NAMELIST dugc nhan tir ban
phim. Trong truong hop niy cn phai g vao theo diing qui cach. Vi du:

INTEGER a, b
NAMELIST /mynml/ a, b
read(*,mynml)

WRITE(*,mynml)
END
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Khi chay chuong trinh ndy ta phai g6 vao, ching han:

&mynmla=1,b=2,/
Mot vi du khac, gia st NAMELIST c6 tén example chira trong file lién két v6i thiét bi 16gic 4
(unit=4) vdi ndi dung:
&example
71 = (99.0,0.0)
INT1=99
array(1)=99
REAL1 =99.0
CHARI1='Z'
CHARZ2(4:9) = 'Inside’
LOGI1=.FALSE.

Ta c6 thé dung cau 1énh sau dé doc noi dung NAMELIST nay:
READ (UNIT = 4, example)

Hodc, gia st ta cd chuong trinh

INTEGER, DIMENSION4) :: A=7

NAMELIST /MYOUT/A, X, Y

X=1

Y=1

PRINT#*,"Cho noi dung NAMELIST (A(1:4),X,Y):'
READ( *, MYOUT)

WRITE( *, NML = MYOUT)

END

Khi chay chuong trinh nay ta nhap vao (ttr ban phim):
&MYOUT A(1:2)=2*%1Y=3/

va s€ nhéan duoc (trén man hinh):

&MYOUT A=1177,X=1.0000000, Y =3.0000000

b. Lénh in ngi dung NAMELIST
Pé in nodi dung cac nhom NAMELIST co6 thé sir dung 1énh:
WRITE (UNIT=unit, INML=| namelist)
NML-= 1a mét tuy chon, chi doi hoi phai co néu céc tir khoa khac duoc su dung.
Vi du, chuong trinh sau day gan cac gia tri cia NAMELIST va in ndi dung 1én man hinh.

INTEGER(1) intl

INTEGER int2, int3, array(3)
LOGICAL(1) logl
LOGICAL log2, log3

REAL reall

REAL(8) real2

COMPLEX 1z1,22
CHARACTER(1) charl
CHARACTER(10) char2
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NAMELIST /example/ intl, int2, int3, &
logl, log2, log3, reall, real2, &
z1, 72, charl, char2, array

intt =11
int2 = 12
int3 =14

logl =.TRUE.
log2 =.TRUE.
log3 =.TRUE.

reall = 24.0

real2 = 28.0d0

z1 = (38.0, 0.0)

z2 =(316.0d0, 0.0d0)
charl ='A'

char2 ="'0123456789'
array(1) =41

array(2) =42

array(3) =43

WRITE (*, example)

END
Khi chay chuong trinh ta s€ nhan duoc trén man hinh:
&EXAMPLE
INT1 = 11
INT2 = 12
INT3 = 14
LOG1=T
LOG2=T
LOG3=T

REAL1 = 24.000000
REAL2 = 28.000000

71 = (38.000000,0.000000E+00)
72 = (316.000000,0.000000E+000)
CHAR1 = A

CHAR?2 = 0123456789

ARRAY = 41 42 43

/

Ta ciing c6 thé stra d6i chuong trinh dé ghi NAMELIST vao file.

7.5.4 Mt s6 vi du thao tac véi file

1) Chuong trinh sau day tao mot file c6 tén file do ta xac dinh, sau d6 doc ndi dung tirng ban ghi
trong file va 1an luot hoi ta co x6a hay khong. Két qua trung gian duoc ghi vao mét file nhap. Noi
dung cua file dugc tao s€ dugc phuc hoi lai tir file nhap nay.

CHARACTER(80) Name, FileName, Ans

WRITE( *, '(A)', ADVANCE ='NO') "Name of file: "
READ*, FileName

143



OPEN( 1, FILE = FileName )
OPEN( 2, STATUS ='SCRATCH")
write (1,'(A)") 'TEST1 Only'
write (1,'(A)") 'TEST2 Only'
write (1,'(A)") 'TEST3 Only'
rewind(1)
I0=0
DO WHILE (10 == 0)
READ( 1, '(A)', IOSTAT =10 ) Name
print*,Name
IF (10 == 0) THEN
WRITE(*,'(A)', ADVANCE='NO")“Xoa khong (Y/N)?"
READ*, Ans
IF(Ans/="Y'.AND.Ans/="y") WRITE( 2, * ) Name
END IF
END DO

REWIND( 2)
CLOSE( 1, STATUS = 'DELETE')
OPEN( 1, FILE = FileName )

10=0
DO WHILE (IO == 0)
READ( 2, '(A)', IOSTAT = IO ) Name
IF (I0 == 0) WRITE( 1, * ) Name
END DO
CLOSE(1)

CLOSE(2)
END
2) Chuong trinh sau ddy tao mét file tuan tu khong dinh dang. Cha ¥ cach truy cap dén céc ban
ghi cua no.
INTEGER, DIMENSION(10) :: A = (/ (I, I = 1,10) /)
INTEGER, DIMENSION(10) :: B=(/ (I, I =11,20) /)
OPEN( 1, FILE ='TEST', FORM = '"UNFORMATTED')
WRITE (1) A ! ghi A truéc
WRITE (1) B ! ghi B sau
REWIND (1)
A=0
B=0
READ (1) B ! doc B truée
PRINT*, B
READ (1) A ! doc A sau
PRINT*, A
CLOSE (1)
END

3) Chuong trinh sau day tao file truy cap truc tiép.

CHARACTER (20) NAME
INTEGER I

LEN=20
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OPEN( 1, FILE = '"TEST.txt', STATUS = 'REPLACE", &
ACCESS = 'DIRECT', RECL = LEN)
DOI=1,6
PRINT#*,' Cho xau Ky tu thu ', I
READ*, NAME
WRITE (1, REC =1) NAME
END DO
PRINT#*,' Cac xau da nhap:'
DOI=1,6
READ( 1, REC =1) NAME
PRINT*,'Xau thu ",I,": ', NAME
END DO
! Ghi de (thay doi) noi dung ban ghi thu 3
WRITE (1, REC = 3) 'Ban ghi thu 3'
PRINT?#*,' Cac xau sau Kkhi sua doi:'
DOI=1,6
READ( 1, REC =1) NAME
PRINT*, NAME
END DO
CLOSE (1)
END

4) Chuong trinh sau doc timg ky tu trong timg ban ghi va in ra ndi dung va s6 ky tu ciia ban ghi.
Hay luu y cach sir dung cac tham s trong 1énh READ.

CHARACTER ch*1, ST(100)
INTEGER 10, Num, EOR
OPEN( 1, FILE ='TEST.TXT')
DO I=1,10
WRITE(,'(1013)") (J,J=1+1,1+10)
END DO
REWIND (1)
1I0=0
DO WHILE (I0/=-1) ! EOF
! DO WHILE (I0==0) ! Khong co loi
Num =0
do
READ (1, '(A1)', IOSTAT =10,&
ADVANCE ="'NO'\JEOR=10) ch ! Doc tung ky tu
Num = Num + 1
ST(Num) = ch ! Luu vao bien ST
end do
10 PRINT*,Num ! In so ky tu
PRINT*,ST ! In noi dung ban ghi
END DO
CLOSE (1)
END

5) Chuong trinh sau ddy nhap vao mot mang s6 nguyén va mot mang s6 thuc véi sd phan tir tiy

¥ (trong chuong trinh chi han ché t6i da 1a 10 phan tir). Sau d6 in cac phan tir cia mdi mang niy trén
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cung dong. Chu y cach tao 1énh dinh dang FORMAT sao cho c6 thé in dugc s6 phan tir va d6 rong

truong tuy y.

INTEGER WI, N(10), ICOUNT, XCOUNT

REAL X(10)

ICOUNT=1

DO
PRINT*,' CHO GIA TRI N(',ICOUNT,") (-999=THOAT):'
READ* ,N(ICOUNT)
IF (N(ICOUNT)==-999.0R.ICOUNT==10) EXIT
ICOUNT=ICOUNT+1

END DO

XCOUNT=1

DO
PRINT*,' CHO GIA TRI X(',XCOUNT,") (-999=THOAT):'
READ*,X(XCOUNT)
IF (X(XCOUNT)==-999.0R.XCOUNT==10) EXIT
XCOUNT=XCOUNT+1

END DO

PRINT*,' CHO DO RONG TRUONG SO NGUYEN:'

READ*, WI

WRITE(*, 11) (X(I),I=1,XCOUNT-1)

11 FORMAT(2X,<XCOUNT-1>F8.1)

WRITE(¥, 10) (N(I),I=1,ICOUNT-1)

10 FORMAT(<ICOUNT-1>I <WI>)

WRITE(*,*)

END

BAI TAP CHUONG 7
7.1 Khao sat doan chwong trinh sau va cho biét ciu truc cia cac file dang xu 1y:

INTEGER, PARAMETER :: NX=201, NY=161, NZ=16
INTEGER NDIG, MDIG

CHARACTER :: FMT*20

REAL*4 X (NX, NY, NZ), OUT(NX, NY)

OPEN (1, FILE="RAIN.DAT”, FORM="UnFormatted”,&
ACCESS="Direct”, RECL=NX*NY*4, STATUS="01d")
DO K=1,NZ
READ(1,REC=K) OUT
X(:,:,K) = OUT(:,:)
END DO

OPEN (3, FILE="RAIN.TXT”,STATUS="UnKnown”)
NDIG=12
MDIG=4
WRITE(FMT,"(A,I3.3,A,12.2,A,11,A)") &
'(', NX,'F', NDIG,".", MDIG,")'
DO J=NY, 1, —1
WRITE@G3,FMT) ((X(1,J,K), I=1,NX),K=1,NZ)

146



END DO
END

7.2 Khao sat doan chuong trinh sau va cho biét cdu trac cua cac file dang xt 1y

INTEGER NX, NY, NZ
REAL*4 X (NX, NY, NZ), OUT(NX, NY)

OPEN (1, FILE="DATA.TXT”,STATUS="01d")
READ (1, *) NX, NY, NZ
DO K=1, NZ
DO J=1,NY
READ (1,%) (X(I,J,K), I=1,NX)
END DO
END DO

OPEN (3, FILE="DATA.DAT”, FORM="UnFormatted”,&
STATUS="UnKnown”)
DO K=1,NZ
OUT (:,2) = X(:4:,K)
WRITE (3) OUT
END DO

END

7.3 Cho file sb liéu dang TEXT chura Kkét qua quan tric cua cac bién X, Xo, ..., X, Chu tric
file nhu sau. Dong 1 1a tiéu dé mo ta ndi dung file. Dong 2 13 hai sé nguyén duong (N, M) chi s6 lan
quan tric (N — dung luong mau) va sé bién (M). Cac dong tiép theo mdi dong chira M sb thuc 1a gia tri
quan tric Xi1, Xi, .., Xim 1an th i (i=1,2,...,N) cua cac bién X, Xo, ..., X, C4cC gia tri dugc viét cach

nhau it nhat mot diu cach. Hiy viét chuong trinh doc file s6 lidu va ghi vao mét file méi theo qui cach

khong dinh dang truy cp tuln tu véi day du ndi dung cua file da cho trir dong tidu dé.

7.4 Viét chuong trinh doc file khong dinh dang truy cap tudn tu da tao ra & bai tap 7.3 va ghi

vao mét file mdi theo qui cach khong dinh dang truy cap truc tiép. Hay kiém tra lai két qua bang cach

doc lai no.

7.5 Cho file sb liéu dang TEXT chira két qua quan tric cia bién Y (bién phu thudc) va cac bién
X, Xa, ..., X (bién doc 1ap). Céu tric file nhu sau. Dong 1 13 tidu d& mo ta ndi dung file. Dong 2 1a
hai s6 nguyén duong (N, M) chi s 1an quan tric (N — dung lwong miu) va sb bién doc 1ap (M). Cac
dong tiép theo mdi dong chira M+1 s6 thue 1a gia tri quan tric Vi» Xils Xi2y «++» Xim lan tht i (i=1,2,...,.N)
ctia cac bién Y, Xy, Xa, ..., Xm, C4cC gia tri duoc viét cach nhau it nhat mot ddu cach. Hay viét chuong
trinh doc file s lidu vao ghi vao mot file méi theo qui cach dinh dang nhi phan (BINARY) truy cép

tuan ty voi day du noi dung cua file da cho, ké ca dong tiéu dé.

7.6 Viét chuong trinh doc file dinh dang nhi phan (BINARY) di tao ra & bai tp 7.5 va ghi vao
mot file dang TEXT nhu da mo ta trong bai tap do.
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7.7 Viét chuong trinh tao mot file khong dinh dang truy cap truc tiép chira 20 mang mét chidu
gdm cac sb nguyén, kich thude mang 14 10. Poc cac mang thir 5, 10, 15 va 20 tir file va in ra dé kiém

tra.

7.8 Viét chuong trinh nhap vao 2 mang mot chiéu kich thudce 10 phan tir 1 nhitng sd nguyén va
thay thé noi dung ciia mang thtr 5 va thtr 10 trong file tao ra & bai tip 7.7 twong (mg béi hai mang nay.

Doc lai ndi dung cac mang nay tu file va in ra dé kiém tra.
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CHUONG 8. MOT SO KIEN THU'C MO RONG

8.1 KHAI BAO DUNG CHUNG BQ NHO

Trong nhiéu 16p bai toan, van dé ding chung bd nh¢ s& quyét dinh kha niang giai duoc ciia bai
toan lién quan dén tai nguyén bd nhé va tdc do ciia may tinh. Fortran hd tro mot vai phuong thirc ding
chung bd nhé, 1am ting kha ning chia sé dit liéu giira cac don vi chuwong trinh ciing nhu lam ting tdc
dd truy cdp bo nhd. Trong muc nay ta s€ xét hai phuong thirc dung chung bd nhé 1a sir dung 1€nh
COMMON va I¢nh EQUIVALENT.

8.1.1 Lénh COMMON

Cu phap cau 1énh COMMON c6 dang:
COMMON [/[cnamel]/] list | [,]/[cname]/ list] ...

Trong d6: cname: (Tuy chon) 1a tén cua khéi dung chung ma cac bién trong list thudc khéi do.
Néu bo qua ta ndi d6 1a khdi chung “tring” (“blank common”); list: La mot hodc nhiéu tén bién, tén

mang dugc phép ding chung ving nhd, chung dugc liét ké cach nhau boi dau phdy.

Céc bién, mang trong cac khéi ding chung giita cic don vi chuong trinh phai tuong tng vé vi
tri va do dai. Cac mang phai c6 cung kich thudc. Céc bién trong khdi chung khong thé 1a dbi sé hinh
thire, mang dong, tén ham,... Chung ciing khong thé 1a nhitng hing dugc khai bao boi 1énh
PARAMETER.

Tac dong cua khdi dung chung 13 & chd, khi cac don vi chuong trinh khac nhau c6 khai bao
dung chung ctung mot tén khéi chung crname thi, mic du danh sach tén bién trong cname & cac don vi

chuong trinh c6 thé khac nhau, chiing van tham chiéu dén ciing nhitng ving bd nhé.
Vi du, gia st ta c6 cac don vi chuong trinh sau:

PROGRAM MyProg
COMMON! i, j, x, k(10)
COMMON /mycom/ a(3)
A=5

CALL MySub
PRINT*,A

END

!

SUBROUTINE MySub
COMMON je, mn, z, idum(10)
COMMON /mycom/ B(3)
B=B+5

END
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Khi chuong trinh thyc hién, cac bién je, mn, z, idum trong MySub s€ tham chiéu dén cac ving
bd nhé tuong tmg cia cac bién I, J, X, K trong MyProg; bién B trong MySub va bién A trong
MyProg cing ding chung mét ving bo nhd. Do d6, 10i goi CALL MySub trong d6 B bi thay d6i

cling c6 nghia 4 A bi bién doi.

8.1.2 Lénh EQUIVALENT
Phuong thirc khai bio ding chung EQUIVALENCE lam cho hai hoic nhiéu bién hodc mang

chiém cing mot ving bd nhd. Ch phap cau 1énh ¢ dang:
EQUIVALENCE (nlis?) [, (nlis?)] ..

Trong d6 nlist 14 hai hodc nhiéu hon céc bién, mang hodc phan tir mang, viét cach nhau béi dau
phiy (,). Cac chi s mang can phai 1a nhimg hiang s6 nguyén va phai nim trong mién gia tri cua kich
thudc mang. Nhiing tén bién mang khong co chi s6 duge ngam hiéu 1a phan tir c6 chi sb dau tién cua
mang. Tat ca cac phan tir trong nlist déu c6 cung vi tri du tién trong vung bd nhé. Dé minh hoa ta hiy
xét vi du sau.

Gia st ta 6 khai bao:

CHARACTER a*4, b*4, ¢(2)*3

EQUIVALENCE (a, c(1)), (b, ¢(2))

Khi @6 dinh vi b nhé sé€ c6 dang:

01 02 03 04 05 06 07

C(1) CQ2)

Néu khong khai bao ding chung, dung luong bd nhé phai cip cho cac bién A, B, Cséla 4 +4 +
2%3 = 14 byte. Nhung khi st dung khai bao ding chung bing EQUIVALENT, dung lugng b nhé
cap cho 3 bién nay chi can 7 byte nhu trén hinh v&. Tir hinh v&, ¢6 thé hinh dung rang, 3 ky tu ciia
phﬁn tir C(1) dung chung bd nho véi 3 ky tu dau cia xau A; ky tu tha tu cia xau A, ky ty tha nhét cua
x4u B va ky tu tht nhét cua phan tir C(2) dung chung 1 byte; hai cdp ky tu tiép theo cua xau B va cia
C(2) dung chung cac byte thir 5 va thir 6; chi ¢6 ky tu cudi cing cua xau B 1a khong dung chung. Do
do, tiry theo bién nao bi thay ddi gia tri cudi cing ma cac bién khac s& bi bién dbi theo. Vi du, trong
khai béo trén, néu tuan tu cau lénh la:

A=‘abcd’

B=‘efgh’

C(1)=ijk’

C(2)=‘LMN’
thi két qua cudi cing sé la:

C()=4jk’ B=‘LMNh’

C(2)=‘LMN’ A=4jkL’
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Mot vi du khac, gia sur ta ¢6 chuong trinh:

INTEGER M(6), N(10), MN(8)
EQUIVALENCE (N,M), (N(7),MN)
N=4

M=3

MN=5

PRINT*,M

PRINT*,N

PRINT*,MN

END

Khi chay chwong trinh nay ta s& nhan duoc két qua:
MN=(§,5,5,5,5,5,5,5)
N=3,3,3,3,3,3,5,5,5,5)
M=@3,3,3,3,3,3)

8.2 CHUONG TRINH CON BLOCK DATA

Chuong trinh con BLOCK DATA 1a mét loai don vi chwong trinh cho phép xac dinh cac gia tri
khoi tao cho cac bién trong cac khéi dung chung. Chuong trinh con nay chira cac cau 1énh khong thuc
hién. C4u trac chuong trinh c6 dang:

BLOCK DATA [name]
[Cac_cdu lénh]
END [BLOCK DATA [namel]]

Thong thuong cac bién duge khoi tao bang cac 1énh DATA. Cac bién trong khdi dung chung
cling c6 thé dugc khoi tao. BLOCK DATA c6 thé chira cac cau 1énh: COMMON, USE, DATA,
PARAMETER, DIMENSION, POINTER, EQUIVALENCE, SAVE, IMPLICIT.

Vi du:

COMMON /WRKCOM/ X, Y, Z (10,10)

PRINT*,X

PRINT*,Y

PRINT*,Z

END

BLOCK DATA WORK
COMMON /WRKCOM/ A, B, C (10,10)
DATA A /1.0/, B /2.0/ , C /100%5.0/

END BLOCK DATA WORK

8.3 CAU LENH INCLUDE

Trong nhiéu truong hop, mot s6 doan chuong trinh hoac da duoc chuén hoa, it thay ddi, hodc co
thé xudt hién & cac don vi chuong trinh khac nhau,... nhung ching chua dii dé tao lap riéng mot
chwong trinh con, ta co thé tach chung ra va mdi doan gdm nhiing dong Iénh lién tiép nhau dwoc ghi
vao mot file riéng biét. Sau do thay thé vao vi tri cua cac doan chuong trinh nay cau 1énh INCLUDE
dé “tra lai” noi dung nguyén ban cta néd. Ca phap cau 1énh nhu sau.

INCLUDE filename
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trong d6 filename 13 hang ky tu chi tén file, bao gdm ca duong din, chira ndi dung cua doan chuong
trinh da duoc tach tir don vi chuong trinh. Cach 1am nay gitip ta t6 chtrc chuong trinh gon nhe, dé bao
quat hon. Khi gip 1énh INCLUDE trinh bién dich s& tim dén file c6 tén 1a filename va chén noi dung
cua file vao vi tri cua dong 1énh ro6i méi tién hanh bién dich cung voi don vi chuong trinh. Nhu vy,
tac dung ctia 1énh INCLUDE chi 1am cho chuong trinh gon hon vé hinh thirc.
Vi dy, gia st ta co file “PARAML.INC” luu tai thu myc hién thoi véi ndi dung la:
INTEGER, PARAMETER :: NMAX=200, MMAX=100
REAL, PARAMETER :: Re=6731, G=9.8
Khi @6 chuong trinh sau day:
PROGRAM CT1
INCLUDE “PARAM.INC”
END
s€ twong duong v6i chuong trinh
PROGRAM CT2
INTEGER, PARAMETER :: NMAX=200, MMAX=100
REAL, PARAMETER :: Re=6731, G=9.8
END
8.4 LENH INQUIRE
Chtre ning cta cau 1énh nay 1a truy van vé trang thai, thudc tinh cta file hodc dung lugng chiém
gilt bd nhd cia bién. Cu phap téng quat ctia ciu 1énh kha dai, twong tu nhu cau 1énh OPEN. O déy s&

dura ra ba dang don gian véi cac tham sb tiy chon thuong dugc sir dung.

Dang 1:

INQUIRE (FILE = Tén_file, Tuy _chgon = Chgn)
Dang 2:

INQUIRE ([UNIT = | Unit, Tuy_chon = Chon)
Dang 3:

INQUIRE (INLENGTH = Len) vname

Trong d6: Tén_file 1a tén cua file s& duoc truy van; UNIT 1a dinh danh chi s hiéu file; Unit 1a
sd hiéu file; Chon 13 bién nhan gia tri tra vé cua Ty chon; vname 13 tén cua bién/ban ghi; Len 1a
dung luong chiém giit b nhd (46 dai) cua bién/ban ghi; va Tay chon 1a tham sb tiy chon, ¢ thé
nhan cac dang sau day (kiéu dir liéu tra vé duoc viét trong dau ngoic don tuong tng):

EXIST (logical): TRUE néu file ton tai, FALSE néu file khong ton tai.

OPENED (logical): TRUE néu file da dugc két ndi, FALSE néu file chua dugc két ndi.

NUMBER (integer): Gia tri chi s6 hiéu file duoc két ndi, hodc bé“mg —1 néu khong co s6 hiéu

file nao duoc két noi.
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NAMED (logical): TRUE néu file da dugc dat tén, FALSE néu file chua duogc dat tén.
NAME (character): Tra vé tén file néu file da duoc dat tén.

ACCESS (character): Nhan gia tri SEQUENTIAL, DIRECT, hoac UNDEFINED (néu chua
két nbi).

SEQUENTIAL va DIRECT (character): Nhan gia tri YES, NO hoac UNKNOWN, tuy thudc
kiéu truy cap cho phép.

FORM (character): Nhan gia tri FORMATTED, UNFORMATTED, hoic UNDEFINED.
RECL (integer): D¢ dai cuc dai cua ban ghi.

NEXTREC (integer): S6 thtr tu cia ban ghi vira méi dugc doc hoac ghi.

POSITION (character): REWIND, APPEND, ASIS hoic UNDEFINED (nhu 1énh OPEN).
ACTION (character): READ, WRITE, READWRITE hoac UNDEFINED.

READ, WRITE va READWRITE (character): YES, NO hoic UNKNOWN.

Vi du 8.1. Chuong trinh sau day doi hdi ta nhap vao tén file va s€ kiém tra sy ton tai cua file do.
Néu file ¢ tén duoc nhép vao khong ton tai, chuong trinh s& yéu cAu nhép lai cho dén khi hodc da tim

théy file hodc ta mudn thoat ra dé kiém tra lai.

CHARACTER*80 fname
CHARACTER answer
LOGICAL exists, OK
OK = .FALSE.
DO WHILE (.NOT.OK)
WRITE (*, '(1X, A))") ' Cho ten file : '
READ (*,'(A)") fname
INQUIRE (FILE = fname, EXIST = exists)
IF (.(NOT. exists) THEN
WRITE(*,'(2A)")' Khong tim thay file ', fname
WRITE (*,'(A))')' Nhap lai hay thoat (L/T)? '
READ (*,'(A)") answer
IF (answer == "'t'.OR.answer == 'T') OK=.TRUE.
END IF
END DO
END

Vi du 8.2. Chuong trinh sau sé& tra vé dung luong bd nhd chiém giir cua bién mang X tiy thudc
vao kich thuéc mang ma ta nhap vao cho bién N.

REAL, ALLOCATABLE :: X(:)

INTEGER N, LEN

WRITE (*,'(A))") ' Cho kich thuoc mang (N): ¢
READ*, N

ALLOCATE (X(N))

INQUIRE (IOLENGTH = LEN) X

PRINT*,” Mang X chiem ‘,LEN,’ byte bo nho.’
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END
8.5 PIEU KHIEN CON TRO FILE

8.5.1 Lénh REWIND

Chtrc ning cta 1énh nay 1a dinh vi lai con tro file v& vi tri dau file, bit chip hién tai né dang & vi
tri nao. Ca phap céu I¢nh nhu sau.
REWIND {unit|([UNIT=]unit &
[,ERR=err|[,LIOSTAT=iostat])}
Trong d6 néu bo qua UNIT= thi unit phai 1 tham sé dau tién. unit 1a sb hiéu file, néu file chua
dugc mo thi REWIND khong c6 hi€u lyc. err 1a nhan cia mdt cau Iénh thyc hién trong chuong trinh;
néu chi ra, khi xuat hién 18i vao/ra, chuong trinh s& chuyén diéu khién dén cau 1énh c6 nhin nay. iostat

nhan gia tri bang 0 néu 1énh thuc hién thanh cong, ngugc lai s tra vé s6 nguyén bi¢u dién ma 16i.

8.5.2 Lénh BACKSPACE

Chtrc nang cua Iénh 1a dua con tré file lui vé mot ban ghi so véi vi tri hién thoi. Ca phap cau
Iénh la:

BACKSPACE {unit([UNIT=|unit[, ERR=err] &
[LIOSTAT=iostat])}

Y nghia cta cac tham sé & day twong tw nhu d6i v6i 1énh REWIND.

8.5.3 Lénh ENDFILE

Chtrc ning ctia 1énh 13 ghi vao vi tri hién thoi cta con tré file ban ghi két thuc file. Ca phap cau
Iénh la:

ENDFILE {unit | ((UNIT=] unit [, ERR=err] &
[, IOSTAT= iostat] )}

Y nghia ctia cac tham $6 & day tuong ty nhu ddi v6i 1énh REWIND va 1énh BACKSPACE.

Vi du 8.3. Chuong trinh sau day cho thdy tac dung ctia cac cau 1énh REWIND, BACKSPACE
va ENDFILE.

CHARACTER (LEN=50) ST

OPEN (1, FILE = “TEST.TXT”) ! M¢ file
WRITE (1,”(A)”) “Dong 1”

WRITE (1,”(A)”) “Dong 2”

WRITE (1,”(A)”) “Dong 3”

WRITE (1,”(A)”) “Dong 4” ! File c6 4 ban ghi tat ca
REWIND (1) ! Pua con tro file vé dau file
READ (1,”(A)”) ST

PRINT*, ST ! Két qua trén man hinh la: Dong 1
READ (1,”(A)”) ST

PRINT*, ST ! Két qua trén man hinh la: Dong 2
READ (1,”(A)”) ST

PRINT*, ST ! Két qua trén man hinh 1a: Dong 3
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BACKSPACE (1) ! Lui lai ban ghi vira doc (Dong 3)
READ (1,”(A)”) ST
PRINT*, ST ! Két qua trén man hinh 1a: Dong 3
BACKSPACE (1) !Lui lai ban ghi vira doc (van 1a Dong 3)
ENDFILE (1) ! Ghi ban ghi két thuc file vao vi tri

! Dong 3 (File chi con 2 ban ghi dau)
CLOSE (1)
END

8.6 CAU TRUC DU LIEU DO NGUOI DUNG PINH NGHIA

Cho dén nay chung ta méi chi gigi han xét 5 ki€u dit liéu co ban cta Fortran. Ta ciling da biét
cach st dung cac bién don va bién méang voi cac kieu dir li¢u nay de giai quyet nhi€u bai toan khac
nhau. Tuy nhién & mot chirng myc nao do6 ta cling ¢6 thé xem mang nhu 1a mét loai cau truc dir li€u

ma n6 1 tap hop cac phan tir gdm cling mét kiéu dir liéu don gian.

Dé hd tro ngudi dung tao ra nhitng kiéu dir liéu tuy ¥, Fortran 90 cho phép ta tu thiét ké cac cau
trac dir liéu cho riéng minh. Trong muc ndy ta s& xét cach tao ra cau trac dit liéu kiéu nay cing nhu

cach truy cap, st dung chiing trong 1ap trinh.

Trudc hét ta hiy xét mot vi du. Gia sir ta mudn tao ra nhitg ban ghi chtra thong tin vé cac sinh
vién cua mdt truong nao d6. Trén thyc té, hd so vé mot sinh vién co thé gém rat nhiéu muc, nhung &
déy ta chi xét mot sd thong tin chinh, nhu ho va tén, dia chi, sé dién thoai, ma sb sinh vién, gi6i tinh,
ngdy sinh, diém ctia cac mon hoc ké tir nam thir nhat cho dén lic ra truong. Khi d6 ta c6 thé dinh
nghia mét ban ghi luu trir thong tin cua mot sinh vién nhu sau:

TYPE HOSOSV
CHARACTER (30) HoTen ! bao gom ca ho va ten.
CHARACTER (20), DIMENSION(4) :: DiaChi

! Tinh, huyen, xa, thon/xom
CHARACTER (10) DienThoai
CHARACTER (9) MaSo ! Vi du, K45003504
LOGICAL GioiTinh ! .TRUE. neu la Nu,

! .FALSE. doi voi Nam (!)

INTEGER NgaySinh ! Vi du, 19870308

REAL, DIMENSION(40) :: Diem ! Diem cac mon hoc
END TYPE

Trong doan chuong trinh trén, TYPE 1a mét tr khoa, duoc dung dé dinh nghia cAu trac
HOSOSYV. Ta s& goi HOSOSV duoc dinh nghia nhu trén 13 mot kiéu dit liéu ¢ ciu tric. Cac bién
khai bao nam giita TYPE va END TYPE duoc goi 1a cic thanh phan, hay cac trudng, clia cdu tric.
Dé khai bao mot bién nao d6 co kiéu dit liéu nay ta cé thé viét:

TYPE (HOSOSV) SVien

Vi cach khai bao nay, SVien 1a mot bién c6 kiéu HOSOSV. Nhu vay, theo cAu trac trén, thong
tin vé mot sinh vién s& dugc cung cip qua 7 trudng co ban, 1 ho tén, dia chi,... Ta ciing c6 thé nhan
thdy cac truong cta ciu tric ¢ thé 1a bién don ciing co thé 1a bién mang. Ching han, truong Diem 1a

mot mang gém 40 phan tir luu két qua hoc tap cta sinh vién trong thoi gian & trudng; hodc trudng
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DiaChi ciing 1a mot mang ky tu gdm 4 phan tir, mdi phan tir 1a mot xau c6 do dai 20 ky tw. Dé tham
chiéu dén timg truong ta sir dung dau phan trim (%) ndi giira tén bién va tén cac truong twong tng. Vi
duy, cac cau Iénh sau day s€ gan gia tri cho cac truong:

SVien%HoTen = “Hoang Anh Dung”

SVien%DiaChi(1) = “Ha Noi”

SVien%DiaChi(2) = “Hoan Kiem”

SVien%DiaChi(3) = “Hang Bac”

SVien%DiaChi(4) = “Dinh Tien Hoang”

SVien%GioiTinh = .FALSE.

Ta ciing c6 thé khai bao bién mang c6 kiéu HOSOSYV theo cach tuong tyr nhu ddi véi cac kiéu
dit liéu co ban khac ctia Fortran. Vi dy, dé luu trit ho so sinh vién ctia mot 16p khong qua 100 nguoi ta
c6 thé khai bao:

TYPE (HOSOSV), DIMENSION (100) :: K45 KTTV

Khi d6 K45 KTTV s& 1a mot bién mang gém tdi da 100 phan tir, mdi phan tir ¢6 kiéu
HOSOSYV. Boi vay, cau 1énh
K45 KTTV%GioiTinh = .FALSE.
s& gan trudng GioeiTinh cho tit ca 100 sinh vién 13 Nam (!). Cau 1énh gan nay twong duwong véi cau
Iénh:
K45 KTTV(:)%GioiTinh = .FALSE.

Tir d6, ta c6 thé dwa ra ¢t phap dinh nghia kiéu dit liéu c6 cau triic nhu sau:

TYPE [[, Quyen_truy cap] ::] Ten_Cau_Truc
[ PRIVATE | SEQUENCE]
Kieu DL |, Thuoc_tinh [::]] Ten_truongl
Kieu DL [, Thuoc_tinh [::]] Ten_truong2

END TYPE [Ten_Cau_Truc]
Trong d6 Quyen_truy cap ngam dinh 1a PUBLIC, trir khi né dugc khai bdo PRIVATE trong

modul. Con cau 1énh khai bio PRIVATE chi xuit hién néu kiéu ciu trac dix liéu duogc dinh nghia
trong cac modul. Néu Quyen_truy cap 13 PRIVATE thi kiéu ciu tric, ké ca tén va cic truong cua nd,
chi ¢6 thé dugc truy cép trong chinh modul chi. Néu cau 1énh PRIVATE xuit hién trong khai bao
kiéu cau truc thi tit ca cac truong ciia nd chi duoc phép truy cip trong chinh modul chii. Néu cau 1énh
SEQUENCE duoc chi ra thi tat ca cac truong duoc luu trit theo trinh ty da ligt ké.

Gia st ta dinh nghia mdt cau trac moi:

TYPE Student_Type
CHARACTER (20) NAME
REAL Mark

END TYPE

va khai bao bién Student c6 kiéu dir liéu Student_Type:
TYPE (Student_Type) Student
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Kiéu céu trac ndy rat don gian chi c6 hai truong 13 ho tén (NAME) va diém (Mark). Trong
truong hop nay, dé gan gia tri cho cac trudng ta c¢6 thé sir dung cach tham chiéu sau:
Student = Student_Type( "Hoang Nam", 9.5)

Gi4 trj cac truong trong ciu 1énh gan trén cn phai xuit hién theo thtr ty nhu trong dinh nghia
kiéu. Vi ciu trac HOSOSYV trong vi du trudc, viée truy cip va gan gid tri cho cac truong s& phire tap
hon. Vi dy, chuong trinh sau ddy gan noi dung thong tin ddy di vé mot sinh vién theo mau cau trac dir
liéu HOSOSV:

TYPE HOSOSV
CHARACTER (30) HoTen
CHARACTER (20), DIMENSION(4) :: DiaChi
CHARACTER (10) DienThoai
CHARACTER (9) MaSo
LOGICAL GioiTinh ! .TRUE. neu la Nu,
! FALSE. doi voi Nam (!)
INTEGER NgaySinh ! Vi du, 19870308

REAL, DIMENSION(S) :: Diem ! Diem 5 mon hoc
END TYPE

TYPE (HOSOSYV) SVien
SVien = HOSOSV(”Hoang Nam”,(/”Ha Noi”,”Hoan Kiem”,&
”Hang Bac”, ”Dinh Tien Hoang”/), &
“048234567”, KT 04505432, &
.FALSE., 19780203, (/6,9,8,10,8/))
Print*, SVien
END
Gi4 tri ban du cua cac bién thudc kiéu dir lidu co céu trac cling co thé duoc khoi tao qua cau
Iénh khai béo, vi du:
TYPE (Student_Type) :: Student = &
Student_Type( "Hoang Nam", 9.5)
Viéc két xuat thong tin cac bién thude kiéu dit lidu c6 cdu trac ciing duge thuc hién nhu dbi véi
céc bién c6 kiéu dit liéu co ban. Vi du:
PRINT '(A20, F6.1)', Student
hoac
PRINT *, Student®%Name
Néu hai bién co cung mot kiéu dit liéu co cdu truc ta co thé thuc hién cau 1énh gan ddi voi
chung. Khi d6 ndi dung tit ca cac trudng ctia hai bién s& duoc gan twong ing cho nhau. Vi du:
TYPE Student_Type
CHARACTER (20) NAME
REAL Mark
END TYPE
TYPE (Student_Type) Studentl, Student2
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Studentl = Student_Type( "Hoang Nam", 9.5)
Student2 = Studentl

END

Ngodi ra, ta ciing c6 thé dinh nghia cac kiéu dif liéu c6 cau triic phirc tap hon ma cac truong cia
kiéu d6 s& 1a cac kiéu da dinh nghia trudc. Chang han, d6i voi kiéu HOSOSYV trén day, ta co thé dinh
nghia lai nhu sau:

'
TYPE Name ! Ho ten
CHARACTER (7) Ho
CHARACTER (20) Dem
CHARACTER (7) Ten
END TYPE Name

TYPE Address
CHARACTER (20) Tinh
CHARACTER (20) Huyen
CHARACTER (20) Xa
CHARACTER (20) Xom

END TYPE Address

TYPE DiemHK
REAL, DIMENSION (10) :: HK1, HK2
END TYPE DiemHK

TYPE KetQuaHT
TYPE (DiemHK) NamThul, NamThu2, NamThu3, NamThu4
END TYPE KetQuaHT

TYPE HOSOSV1

TYPE (Name) HoTen

TYPE (Address) DiaChi

CHARACTER (10) DienThoai

CHARACTER (9) MaSo

LOGICAL GioiTinh ! .TRUE. = Nu, .FALSE. = Nam
INTEGER NgaySinh ! Vi du, 19870308

TYPE (KetQuaHT) Diem

END TYPE

TYPE (HOSOSV1) SVien

SVien%HoTen = Name (“Tran”, “Luu”, “Danh”)
SVien%Diem%NamThul %HK1 = (/10,8,8,7,9,6,7,8,9,10/)

Tré lai voi bai toan vé viée luu trit hd so sinh vién. Hiy tudng twong rang ta cé mot tp hd so
ctia hang nghin sinh vién trong mot truong. Mdi hd so nhu vay ta c6 thé liét ké cac thong tin trong do

thanh mot dong cua mot bang théng ké. Bang co thé c6 nhiéu cot, trong mdi cot lai co cac cot nho
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hon, moi ¢t nho hon lai ¢6 thé cé cac ¢t nhd hon nita. v.v. Vi dy, vdi cau truc trén day, cot dia chi s€
bao gom ba cot con. Cot diém co bon cot con Gmg v6i bon nam hoc, mdi ndm hoc lai chia thanh hai
hoc ky, do d6 trong cot di€ém sé€ co ba “tang”,... V&i suy luan nhu vay ta co thé thiét ké va xay dung

mot ciu trac dir liéu pht hop chita ddy du thong tin vé mot sinh vién.

BAI TAP CHUONG 8

8.1 Viét chuong trinh nhap hai mang hai chiéu A(N,M) va B(M,P), thuc hién phép nhan hai ma
tran. In cic ma tran A, B va ma tran tich. Yéu cau: Nhap cac ma tran, nhan ma tran va in ma tran dugc
t6 chirc thanh cac chwong trinh con va giita chuong trinh chinh va cic chwong trinh con phai ding
chung bd nhé.

8.2 Mot tap ) liéu lich sir nhiéu nam luu trix thong tin vé cac con bao hoat dong trong mot khu
vie, gdm: Tén con bio (tén qudc té) 1a mot xau ky tu dai t6i da 20 ky ty, s6 thir tw con bdo trong nim
(s6 nguyén duong), ngay thang nam hinh thanh va tan r4, vi tri tim bdo d6 bd vao dat lién (néu cb) la
mot cdp hai s6 thuc chi kinh d6 va vi do tam béo, ap suit tai tim vao thoi diém manh nhét, tbc do gio
cuc dai vao thoi diém manh nhit, ban kinh dnh huéng (1a nhitng sb thyc). Hay viét chuong trinh to
chitc bd sb liéu bdo d6 sao cho thuan tién khi truy cép, khai thac. Goi y: St dung kiéu dit liéu c6 chu
trac TYPE.

8.3 Viét chuong trinh luu trir hd so sinh vién ctia mot 16p, trong d6 thong tin v& mdi sinh vién
gém: Ho tén, gidi tinh, ngay thang nam sinh, qué quéan, chd ¢ hién nay, s6 dién thoai, két qua hoc tap
qua cac nam hoc (tir nam ther nhit dén nam ther tw, mdi ndm hai hoc ky) dwoc cho béi tén mén hoc, s6
don vi hoc trinh, diém thi.
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CHUONG 9. MOT SO BAI TOAN THONG DUNG

Trong chuong nay sé trinh bay cach lap chuong trinh giai mot s bai toan thudng gip trong thuc
té bang ngdn ngir Fortran. Nhu di noi trude ddy, nhimg chuong trinh duge viét trong chwong nay chii
yéu nhéin manh khia canh 1ap trinh, nghia la chu trong vao viéc sir dung ngén ngir Fortran, ma chua deé
cap dén su toi wu vé thuat toan. Sau khi d3 thanh thao vé ngon ngi, ban doc co thé thay ddi cac
chuong trinh nay dé tao thanh cac thu vién cho riéng minh. Vi sy han ché vé trinh d¢ va kién thirc nén

0 day chi gioi thi¢u mot so bai toan sau:

— Lép céc bai toan thong ké, bao gdom tinh cac dic trung thong ké don gian, tinh hé s6 tuong
quan tuyén tinh (twong quan cip, twong quan bdi, twong quan riéng), xay dung cac phuwong trinh hdi

qui,...

— Céc bai toan giai tich s, nhu tim nghiém phuong trinh, tinh dao ham, tich phan, phuong trinh

truyén nhiét,. ..
— Xay dung co s¢ dir licu.
Hon nita, dé tién trinh bay, cac chuong trinh dugc viét kém theo phﬁn gidi thi€u thuédt toan.

9.1 CAC BAI TOAN THONG KE CO BAN

9.1.1 Tinh trung binh s6 hoc ctia mdt chudi s6 li¢u

Gia st ¢6 chudi s6 liéu x;, x5,..., x,. Khi d6 trung binh s0 hoc clia chudi dugc tinh bai cong thirc:
-1
x==—)x (9.1.1)

noi

Chuong trinh tinh x dugc viét dudi dang chuong trinh con ham AVER:

FUNCTION AVER(X,N)
!... HAM TINH TRUNG BINH SO HOC CUA CHUOI
! INPUT: + X MANG DO DAI N CHUA SO LIEU QUAN TRAC
! + N DUNG LUONG MAU
! OUTPUT: TRUNG BINH SO HOC CUA X
1
INTEGER N, I
REAL X(N) ! Mang chira s6 lidu ban dau
REAL TMP
TMP = X(1)
DOI1=2N
TMP = TMP + X(I)
END DO
AVER = TMP/REAL(N)
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RETURN
END FUNCTION
9.1.2 Tinh d léch chuin ciia mot chudi so liéu

Bén canh trung binh s0 hoc, mgt dac trung khac rat dugc quan tam khi xur 1y s6 liéu 1a d¢ 1é€ch
chuan. Gia st c6 chuoi so liéu x;, x5,..., x,. P9 1&€ch chuan cua chuoi 1a can béc hai ciia phuong sai mau

(hay phuong sai thuc nghiém) va dugc tinh boi cong thure:

s, = \/lzn:(xl -x) = \/lzn:xf _(;)z 9.1.2)
n i

i=1

Theo cong thirc nay, dé tinh d6 léch chuén can phai tinh trung binh s6 hoc ciia chudi. Do do,

trong chuong trinh sau, ham AVER trén day sé dugc goi tdi.

FUNCTION STDEV (X,N)

!... HAM TINH DO LECH CHUAN CUA CHUOI X
! INPUT: + X MANG DO DAI N CHUA SO LIEU QUAN TRAC
! + N DUNG LUONG MAU
! OUTPUT: DO LECH CHUAN CUA X
! FUNCTION/SUBROUTINE DUOC GOI TOI: AVER(X,N)
INTEGER N, I
REAL X(N) ! Mang chira s liéu ban dau
REAL TMP, TMP1
TMP = X(1)*X(1)
DOI1=2N
TMP = TMP + X(D)*X(I)
END DO
TMP1 = AVER(X,N)
STDEV = SQRT(TMP/REAL(N) - TMP1*TMP1)
RETURN
END FUNCTION

9.1.3 Sip xép chudi theo thir ty ting din va xac dinh gia tri 16n nhét, nhé nhét cia chudi

Gia st ¢6 chudi s6 liéu x;, x3,..., x,. Can phai sép Xép chudi theo mot trinh tu nhét dinh va xéc
dinh céc gia tri 16n nhét, nho nhat cta chudi. Trong nhiéu trudng hop, va nhét 1a trong cac bai toan
thong ké, nguoi ta thuong sap xép chudi theo thir ty ting dan. Chudi duoc sip xép theo thir tu ting dan
goi 1a chudi trinh tu. Hay noi cach khéc, chudi trinh tur 14 chudi duoc céu thanh tir tap tat ca cic phan
tir ciia chudi ban dau nhung da sap xép lai theo thir tw ting dan vé tri s ctia cac phan tir. Khi d6 gia tri
nho nhat s& 14 phan tir du tién va gia tri 16n nhat s& 14 phan tir cudi cing cta chudi trinh tu. Ta c6
chuong trinh con dang thu tuc sau day.

SUBROUTINE XMAXMIN (X,N, AMAX, AMIN)

!... CT NAY TIM MAX, MIN CUA CHUOI X

! INPUT: + X MANG DO DAI N CHUA SO LIEU QUAN TRAC
! + N DUNG LUONG MAU

! OUTPUT:+ AMAX,AMIN IA MAX, MIN CUA X
! + MANG X(N) DA SAP XEP THEO THU TU TANG DAN

161



! FUNCTION/SUBROUTINE DUOC GOI TOI: KHONG

INTEGER N,LIJ
REAL, INTENT(NOUT) :: X(N)
! Khi vao: Mang chta s6 liéu ban dau
! Khi ra: Mang di duoc sip xép
REAL AMAX, AMIN, TMP
DO I=1,N-1
K=1I
DO J=I+1,N
IF X)) <X(K)K=J
ENDDO
IF (K /=1) THEN
TMP = X(K)
X(K) = X()
X)) = TMP
ENDIF
ENDDO
AMAX = X(N)
AMIN = X(1)
RETURN
END SUBROUTINE

Chu ¥ ring trong chuong trinh nay, khi vao mang X 1a s6 liéu ban dau, con khi tra vé chuong

trinh goi mang X 1a mang ma cac phan tir ctia nd da duogc sip xép theo thi tu ting dan.

9.1.4 Xdc dinh cac phan vi ciia chudi

Gia st co chudi sb liéu { x;, x,,..., x,}. Ky hiéu chudi trinh tu cua chudi nay 1a { Xy, X@2)--» X}
VoI X1)<X@2) <..<X(. Khi d6, phan vi g, clia chudi tmg véi xéc suat p duge xac dinh boi: g, =

x(F(x)=p). Khi p=0.5, phan vi g, s dugc goi la trung vi va dugc xac dinh boi:

X((ns1)/2) viinle

Me=gq,. = (9.1.3)

Xinr2)y T Xens241y

2

vGi n chin

Néu p=0.25 ta goi ¢g,s 1a phan vi dudi va khi p=0.75 thi g, 5 dugc goi 1a phan vi trén. Thuc
chat cac phan vi ndy tuong ng 14 cac trung vi clia nira dudi va nira trén cua chudi. Ching con duoc
goi 1a nhitng #1# vi, vi chung cing véi trung vi s& chia chudi sb liéu tuong tng thanh bén “doan”.
Chuong trinh con dang ham Q05 sau déy s& tinh trung vi ciia chudi X d6 dai N phan tir, con chuong
trinh con dang thu tuc QUANTILES s€ tinh ca trung vi va cac phan vi dudi, phan vi trén cua chudi.
FUNCTION Q05(X,N)

! HAM NAY TINH TRUNG VI CUA CHUOI X
! INPUT: + X LA MANG SO LIEU BAN DAU
! + N LA DO DAI CUA X (DUNG LUONG MAU)

! OUTPUT:+ TRUNG VI CUA CHUOI

! FUNCTION/SUBROUTINE DUOC GOI TOI: XMAXMIN
!
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REAL X(N), AMAX, AMIN
INTEGER N,NC
CALL XMAXMIN (X,N, AMAX, AMIN)
NC=N/2
IF (MOD(N,2)==0) THEN
Q05=(X(NC)+X(NC+1))/2.0
ELSE
Q05=X(NC+1)
ENDIF
RETURN
END FUNCTION
1
SUBROUTINE QUANTILES(X,N,Q50,Q25,Q75)
! CT NAY TINH CAC PHAN VI CHINH CUA CHUOI X(N)
! INPUT: + X MANG CHUA CHUOI SO LIEU BAN DAU
!  +NDUNG LUONG MAU
! OUTPUT: + TRUNG VI Q50
! + CAC PHAN VI DUOI VA TREN Q25, Q75
! FUNCTION/SUBROUTINE DUOC GOI TOI: Q05(X,N)
!
REAL X(N), X1(N)
INTEGER N,I,NC1,NC2,NT,J
REAL Q50,Q25,Q75
Q50=Q05(X,N)
NT=N
NC1=NT/2
IF (MOD(NT,2)==0) THEN
NC2=NC1+1
ELSE
NC1=NC1+1
NC2=NC1
ENDIF
DO I=1,NC1
X1(I)=X(I)
ENDDO
Q25=Q05(X1,NC1)
J=0
DO I=NC2,N
J=J+1
X1(J)=X(I)
ENDDO
Q75=Q05(X1,NC1)
RETURN
END SUBROUTINE

9.1.5 Tinh cic mémen phan bd

Gia sur chuoi so liéu { x;, x,..., x,} 1a két qua quan trac thuc nghiém cua bién ngau nhién X. Khi

d6 cac mémen phan bo cua X cé thé dugce udc luong bdi cac cong thic:
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. 1
— Momen goc bac r: a, = —Zx,r (9.1.4)
e
. A 1< v
— Momen trung tdm bac r: m, = —Z(x, - X) (9.1.5)
no

4 . - . 1 < 2
Trong d6 » 1a mét sO nguyén duong. Khi =1 ta c6 a,=x va m;=0. Khi =2 ta c6 a2=—2xt va
noy—

1< - ~ ~ 2
m, = ;Z(xt - x)2 =D = Sf , trong d6 D_ 1a phuong sai thuc nghiém, s, la d¢ 1éch chuan. Gilra
t=1

momen goc va momen trung tdm lién h¢ vdi nhau qua cong thuc:

m, =Y (-)'Clafa,, (9.1.6)

k=0

hay duéi dang cu thé hon:

m, = 2%2(—1)%%* (x) (9.1.7)

k=

Céc chuong trinh sau day s€ tinh cdc momen goc va mémen trung tdm cia chuoi.

FUNCTION AMMGOC(X,N,K)
!
! HAM NAY TINH MOMEN GOC BAC K CUA CHUOI SO LIEU
! INPUT: + X MANG SO LIEU BAN DAU DO DAI N
! +NDUNG LUONG MAU
! +KBAC CUA MOMEN
! OUTPUT: MOMEN GOC BAC K
!
REAL X(N)
INTEGER N,K,I
REAL TMP
TMP=0.0
DO I=1,N
TMP=TMP+X(I)**K
ENDDO
AMMGOC=TMP/REAL(N)
RETURN
END FUNCTION
!
FUNCTION AMMTAM(X,N,K)
! HAM NAY TINH MOMEN TRUNG TAM BAC K CUA CHUOI X

! INPUT: + X MANG SO LIEU BAN DAU DO DAI N
! + N DUNG LUONG MAU
! + K BAC CUA MOMEN

! OUTPUT: MOMEN TRUNG TAM BAC K
! FUNCTION/SUBROUTINE DUOC GOI TOI:
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! AMMGOC(X,N,K), COMBIN(N,K)
REAL X(N)
INTEGER N,K,I
REAL TMP,TB
TB=AMMGOC(X,N,1)
TMP=0
DO I=0,K
TMP=TMP+(-1)**I*COMBIN(K,I)*TB**I* AMMGOC(X,N,K-I)
ENDDO
AMMTAM=TMP
RETURN
END FUNCTION

Chuong trinh AMMTAM can goi chuong trinh tinh t6 hgp chap k ctia n. Dé tinh t6 hop chap ta
lai cAn phai tinh giai thira. Do d6 sau dy din ra hai chwong trinh con ham tinh t hop chép va tinh giai
thura.

FUNCTION COMBIN(N,K)

! TINH TO HOP CHAP K CUA N
! INPUT: + N >= K LA NHUNG SO NGUYEN
! OUTPUT: TO HOP CHAP K CUA N
! FUNCTION/SUBROUTINE DUOC GOI TOI: FAC(N)
!
IF (N<0.OR.K<0.OR.N<K) THEN
WRITE(*,*)' INVALID NUMERIC INPUT...'
STOP
ELSE
COMBIN=FAC(N)/FAC(K)/FAC(N-K)
RETURN
ENDIF
END FUNCTION
!

FUNCTION FAC(N)
! TINH N! (N GIAI THUA)
! INPUT: + N SO NGUYEN KHONG AM
! OUTPUT: + N!
!
REAL TMP
IF (N.LT.0) THEN
WRITE(*,*)' INVALID NUMERIC INPUT IN FAC FUNC.'
STOP
ELSE IF (N==0.0R.N==1) THEN
FAC=1.0
RETURN
ELSE
TMP=1.0
DO 1=2,N
TMP=TMP*REAL(I)
ENDDO
FAC=TMP
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RETURN
ENDIF
END FUNCTION

9.1.6 Tinh mjt s6 diic trung thong ké khac

Gia str ¢6 chudi s6 liéu { x, X5,..., x,,}. Cac dic trung thong ké co ban cia chudi bao gdm: Trung
binh sd hoc, trung vi, trimean, trung binh hiéu chinh, phuong sai va d¢ 1éch chuén, chi sb bién do phﬁn
tu, phuong sai hi€u chinh, do bat ddi xtrng, chi s6 Yull—Kendall. Trong cac muc trudc ta da biét cach

1ap chuong trinh tinh mot s6 dic trung trén. Cac dic trung con lai dugc tinh theo cac cong thirc sau.

l&, -
7Z(xt —X)3
noio

— He s bt déi ximg: 4= 2= . 9.1.8)
X S)C
+2q,s+
— Trimean: Trimean= Goas CZO'S o5 9.1.9)
— Bién d6 phan tu: JIOR = qy.75 —qo.25 (9.1.10)
_ 1 n—k
— Trung binh hiéu chinh: x, = Zx(i) (9.1.11)
n—2k 52

1 n—k -
A apen. 2
— Phuong sai hiéu chinh: s, = ok ,Z (x(l.) - xa)2 9.1.12)

=k+1

trong d6 £, la ) nguyén lam tron cua tich an, 1a s6 thanh phﬁn bi cit bo, tinh tir hai diu mat, cua chudi
trinh tu; o 1a sb phe‘in tram thanh phz‘in s& bi cit bo & mdi dau mat va duoc goi 1a bac hiéu chinh; x; 1a

cac thanh phan cta chudi trinh ty.

— Chi s6 Yule-Kendall:

_ (‘10475 _%.5)_(%.5 _%425) _ Y025 —2¢,5+ 9015 9.1.13
}/yk - - ( R )
IOR IOR

Chuong trinh sau ddy cho phép tinh tat ca cac dic trung noi trén cia chudi { x;, x,,..., X, }.

SUBROUTINE ANOVA(X,N,ALFA,TB,MEDIAN,TRIMEAN,TBHC, &
DX,SX,IQR, SHC,A,YULKED)

! CHUONG TRINH NAY TINH CAC DAC TRUNG TK DON GIAN

! INPUT: + X MANG SO LIEU BAN DAU DO DAI N

!+ NDUNG LUONG MAU

! +ALFA (%) PHAN TRAM SO LIEU BI CAT BO

! OUTPUT: + TB: TRUNG BINH SO HOC

! + MEDIAN: TRUNG VI

! + TRIMEAN

! + TBHC: TRUNG BINH HIEU CHINH

166



+ DX: PHUONG SAI
+SX: DO LECH CHUAN
+ IQR: CHI SO BIEN DO PHAN TU
+ SHC: PHUONG SAI HIEU CHINH
+A: DO BAT DOI XUNG
+ YULKED: CHI SO YULE-KENDALL
! FUNCTION/SUBROUTINE DUOC GOI TOI: QUANTILES
!
REAL X(N)
REAL ALFA,TB,MEDIAN,TRIMEAN,TBHC
REAL DX,SX,IQR, SHC,A,YULKED
REAL Q50,Q25,Q75,TMP
INTEGER N,I,N1,K
!
TB=AMMGOC(X,N,1)
DX=AMMTAM(X,N,2)
SX=SQRT(DX)
A =AMMTAM(X,N,3)/(DX*SX)
CALL QUANTILES(X,N,Q50,Q25,Q75)
MEDIAN=Q50
TRIMEAN=(Q25+2.0*Q50+Q75)/4.0
IQR=Q75-Q25
YULKED=(Q25-2.0¥Q50+Q75)/IQR
!
K=INT(REAL(N)*ALFA)
TMP=0.0
DO I=K+1,N-K
TMP=TMP+X(I)
ENDDO
TBHC=TMP/REAL(N-2*K)
!
TMP=0.0
DO I=K+1,N-K
TMP=TMP-+(X(I)-TBHC)**2
ENDDO
SHC=TMP/REAL(N-2*K)
RETURN
END SUBROUTINE

!
!
!
!
!
!

9.1.7 Tinh mémen twong quan va hé sb twong quan

Khi xét dong thoi hai hay nhidu chudi sb lidu, ngoai cac dic trung théng ké co ban cia ting
chudi, ta can tinh h¢ sd twong quan hodc cic moémen twong quan giita cac cap chudi. Gia sir co cip
chudi sb lidu { (x,,y1), (X202, ..., (Xwy») }. Khi d6 mdmen tuong quan giita chung c6 thé dugc tinh theo

cong thuec:

R, = ’11 y (x —ny, ) %gxty,—;; (9.1.14)

t=1
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trong do ;, )_/ tuong ung 1a trung binh sb hoc cua cac chudi {x,} va {y,}. Hé sb twong quan giita hai
chudi s& duoc xac dinh boi:

ry = Ro/(s:s)) 9.1.15)
vdi s, va s, tuong ung la do 1éch chuan cua {x,} va {y,}.

Néu xét dong thoi m chudi {x, t=12,..n; j=12,.,m} thi tng v6éi mdi cip {x; xu},

Jk=1,2,...m s& c6 mét momen tuwong quan. T4t ca cic mémen twong quan nay 1ap thanh mot ma tran

m hang, m cOt, goi 1a ma trén twong quan:

R, .. R,
Ri)=| . o .. (9.1.16)
R R

ml mm

trong do R, = Rx,xk la moémen twong quan gitta {x,;} va {xu}, duoc tinh theo cong thirc tuong tu trén

day. Hé so tuong quan gifta {x;} va {x,} cling s€¢ duoc xac dinh boi r3=R/s;sk, VO1 5,=5yj, Sk=Su twong

g 1a d6 léch chuan cia {x4} va {xu}. Cac hé¢ sO tuong quan nay sé 1ap thianh ma tran tuong quan

chuén hoa:
heo o N
(T = | oo o (9.1.17)
T .

Céc chuong trinh sau day cho phép tinh cac momen tuong quan va ma tran tuong quan giira cac
chudi s6 li¢u.
FUNCTION HSTQ(X,Y,N)

!'HAM NAY TINH HE SO TUONG QUAN GIUA HAI BIEN X VA'Y

! INPUT: + X(N) MANG CHUA SO LIEU CUA X
! +Y(N) MANG CHUA SO LIEU CUA Y
!  +NDUNG LUONG MAU
! OUTPUT: R: HE SO TUONG QUAN GIUA X VA Y
! CAC HAM DUOC GOI TOI: AVER, STDEV
REAL X(N),Y(N)
REAL TBX,TBY,SX,SY,RXY
TBX=AVER (X,N)
TBY=AVER (Y,N)
SX=STDEV (X,N)
SY=STDEV (Y,N)
RXY=0.0
DO I=1,N
RXY=RXY+X(I)*Y(I)
ENDDO
RXY=RXY/REAL(N)-TBX*TBY
HSTQ=RXY/SX/SY
RETURN
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END FUNCTION

!

SUBROUTINE COVAR(X,N,M,R,TB)

! C/TRINH NAY TINH MA TRAN TUONG QUAN CUA M CHUOI
! INPUT: + X(N*M) MANG 1 CHIEU CHUA S/LIEU BAN DAU
! LUU THEO COT CUA MA TRAN XX(N,M)

! (X(1,1), X(2,1),...,X(N,1),X(1,2),...)

!  +NDUNG LUONG MAU

!  +MSO BIEN

! OUTPUT:+ R(M*M) MANG MOT CHIEU

! CHUA MA TRAN TUONG QUAN

! +TB(M)MANG 1 CHIEU (TRUNG BINH CAC BIEN)

1

REAL X(N*M),XX(N,M),R(M*M),RR(M,M), TB(M)

K=0
DO J=1,M
TB(J)=AVER(X((J—1)*N+1,J*N),N)
DO I=1,N
K=K+1
XX(I,J)=X(K)
ENDDO
ENDDO
DO J=1,.M
DO K=J,M
RR(J,K)=0.0
DO I=1,N
RR(J,K)=RR(J,K)*+(XX(LJ)-TB(J))*(XX(L,K)-TB(K))
ENDDO
RR(J,K)=RR(J,K)/REAL(N)
IF (K /= J) RR(K,J)=RR(J,K)
ENDDO
ENDDO
L=0
DO K=1,M
DO J=1,M
L=L+1
R(L)=RR(J,K)
ENDDO
ENDDO
RETURN
END SUBROUTINE
1
SUBROUTINE CORRE(X,N,M,R)
!CHUONG TRINH NAY TINH MA TRAN TUONG QUAN CHUAN HOA
! CUA TAP M BIEN TU SO LIEU BAN DAU CO DUNG LUONG N
IINPUT:+ X MANG MOT CHIEU KICH THUOC N*M LUU TRU SO
! LIEU BAN DAU DANG MA TRAN N HANG M COT
! (X(1,1), X(2,1),...,X(N,1),X(1,2),...)
!  +NDUNG LUONG MAU
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! + M SO BIEN
! OUTPUT: + R(IM*M) MANG MOT CHIEU LUU TRU MA TRAN

! TUONG QUAN CHUAN HOA CUA M BIEN
!
REAL X(N*M),XX(N,M),R(M*M),TB(M),SX(M)
K=0
DO J=1,.M
TB(J)=AVER(X((J—1)*N+1,J*N),N)
SX(J)=STDEV(X((J—1)*N+1,J*N),N)
DO I=1,N
K=K+1
XX(1,J)=X(K)
ENDDO
ENDDO
JK=0
DO J=1,M
DO K=1,M
JK=JK+1
R(JK)=0.0
DO I=1,N
RIK)=RUIK)+XX(L,J)*XX(LK)
ENDDO
R(JK)=R(JK)/REAL(N)-TB(J)*TB(K)
RJIK)=RUIK)/(SX(J)*SX(K))
ENDDO

ENDDO
RETURN
END SUBROUTINE

Chu y rang trong hai chuong trinh COVAR va CORRE trén diy, mic du sé liéu ban dau duoc
hiéu 12 luu trén cac ma tran N hang, M c6t, nhung do cac phén ti mang trong by nhé dugc Fortran luu
dudi dang vecto, nén trudc khi goi cac chuong trinh nay ta can chuyén ching vé dang mang mot
chiéu. Néu khong thyc hién viéc chuyén dbi nay, két qua tinh toan c6 thé s& sai do kich thudc thuc cia
mang vao tu chuong trinh goi va cia mang khai bao trong chuong trinh con khac nhau. Cau Iénh
chuyén duogc thuc hién & chuong trinh goi c6 thé la:

DO J=1,M
X((J-1)*N+1:J%10) = XX(1:N,J)
ENDDO
Trong d6 XX 1a mang hai chiéu luu sb liéu cia M bién, véi dung lugng mau 1a N, con X 1a mang mot
chiéu kich thudc NxM s& dugc truyén vao chwong trinh con.

Ta c6 thé khic phuc nhuoc diém nay bang cach sir dung mang dong. Y tudng 1a ¢ chd, vi mang
dong chi xac dinh kich thudc va cach sip xép phan tir khi ta cip phat bd nhé cho né bang cau 1énh
ALLOCATE, nén néu trong chuong trinh goi ta ding mang dong thi kich thudc va cach sap xép cac
phén tir cia chung trong ca chuong trinh goi va chuong trinh con s& gidng nhau. Vi du, trong chuong
trinh goi ta khai bao:
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REAL, ALLOCATABLE :: A(:,:),B(:,:),C(¢)
XLLOCATE (A(N,M),B(M,M),C(M))
EALL COVAR 1 (A,N, M, B, )

EALL CORRE_1 (A, N, M, B)

Khi d6, cac chuong trinh COVAR va CORRE tuong tng dugc doi thanh COVAR 1 va
CORRE _1 sau day:

SUBROUTINE COVAR_1(X,N,M,R,TB)
!
IINPUT:+ X(N,M) MANG HAI CHIEU CHUA SO LIEU BAN DAU
!  +NDUNG LUONG MAU
! +M SO BIEN
! OUTPUT:+ R(M,M) MANG HAI CHIEU
! CHUA MA TRAN TUONG QUAN
! +TB(M) MANG MOT CHIEU (TRUNG BINH CAC BIEN)
!
REAL X(N,M), R(M,M), TB(M)
DO J=1,M
TB(J)=AVER(X(:,J),N)
ENDDO
DO J=1,.M
DO K=J,.M
R(J,K)=0.0
DO I=1,N
R(J,K)=RJ,K)+X (L,J)*(X(I,K)
ENDDO

R(J,K)=R(J,K)/REAL(N)—TB(J)*TB(K)
R(K,J)=R(J,K)

ENDDO
ENDDO
RETURN
END SUBROUTINE
!
SUBROUTINE CORRE_1(X,N,M,R)
!
! INPUT: + X(N,M) MANG HAI CHIEU LUU TRU SO LIEU
!  +NDUNG LUONG MAU
!  +MSO BIEN
! OUTPUT: + R(M,M) MANG HAI CHIEU LUU TRU MA TRAN
! TUONG QUAN CHUAN HOA CUA M BIEN
!
REAL X(N,M), R(M,M),TB(M),SX(M)
DO J=1,.M

TB(J)=AVER (X(:,J),N)
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SX(J)=STDEV(X(:,J),N)
ENDDO
DO J=1,M
DO K=J,.M
R(J,K)=HSTQ (X(:,J),X(:,K),N)
R(K,J)=R(J,K)
ENDDO
ENDDO

RETURN
END SUBROUTINE

9.2 MOT SO BAI TOAN VE MA TRAN

9.2.1. Tich hai ma tran

Cho ma tran A(N,M) gém N hang, M c6t va ma tran B(M,P) g6m M hang, P c6t. Ma tran tich
cua hai ma tran nay s€ c6 kich thuéc N hang, P ¢6t ma céc phﬁn tir cia n6 duoc xac dinh boi hé thirc

sau:

cp = azb, (9.2.1)

j=1
trong d6 ¢y 14 phan tir hang i ¢t k ciia ma tran C(N,P), a; va by tuong g 1a cac phan tir hang i cot j

va hang j ¢Ot k cua cdc ma tran A va B.
Vi cong thirc d6 ta cd chuong trinh tinh tich hai ma tran nhu sau.

SUBROUTINE MULTIP(A,B,C,N,M,P)
! CHUONG TRINH NAY TINH TICH CUA HAI MA TRAN
! INPUT: + A(N*M) MANG MOT CHIEU (N HANG, M COT)
! LUU MA TRAN A THEO COT
!+ B(M*P) MANG MOT CHIEU (M HANG, P COT)
! LUU MA TRAN B THEO COT
! +NSOHANG CUA MA TRAN A
!  +MSO COT CUA A VA LA SO HANG CUA B
! +PSOCOTCUAB
! OUTPUT: + C(N*P) MANG MOT CHIEU (N HANG, P COT)
! LUU MA TRAN C THEO COT
INTEGER N,M,P
REAL A(N*M),B(M*P),C(N*P)
DO I=1,N
DO K=1,P
IK=(K-1)*N+I
C(IK)=0.0
DO J=1,M
1J=(J-1)*N+I
JK=(K-1)*M+J
C(IK)=C(IK)+A(1J)*B(JK)
ENDDO
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ENDDO

ENDDO

RETURN

END SUBROUTINE

Néu str dung cach biéu dién mang hai chiéu, chuong trinh MULTIP c6 thé duogc viét lai thanh:

SUBROUTINE MULTIP_1(A,B,C,N,M,P)
! INPUT: + A(N,M) MANG MOT CHIEU (N HANG, M COT)
! +B(M,P) MANG MOT CHIEU (M HANG, P COT)
! +NSOHANG CUA MA TRAN A
!  +MSO COT CUA A VA LA SO HANG CUA B
! +PSOCOTCUAB
! OUTPUT: + C(N,P) MANG MOT CHIEU (N HANG, P COT)
INTEGER N,M,P
REAL A(N,M),B(M,P),C(N,P)
DO I=1,N
DO K=1,P
C(1,K)=0.0
DO J=1,M
C(I,K)=C(LK)+A(1,J)*B(J,K)
ENDDO

ENDDO
ENDDO

RETURN
END SUBROUTINE

Néu ma tran B chi gdm mét cot, B(M, 1), tirc B 1a vecto cot, khi ¢6 chwong trinh trén cho phép

nhan ma tran v&i mot vecto.

9.2.2. Dinh thirc ciia ma tran

Néu A 12 mot ma trin vuong gém N hang va N c¢0t thi dinh thic cia ma tran A la sb duoc xac
dinh boi:

QA e Gy
a a e a
21 22 2n| _
D=detd= =Y +a,a,, .a, (9.2.2)
a, 4, .. 4,

trong d6 céc chi $d 7y, 1y, 1y chay qua tat ca n! hoan vi ¢co thé ¢ cta céc sb 1 ,2,...,1, CON diu ctia mdi
s0 hang 1a (+) hay (-) tuy theo hoan vi twong tmg 1a chin hay 1¢. S6 n dugc goi 1a cap cta dinh thirc.
C6 nhiéu thuit toan dé tinh dinh thic cua A. Ban doc c6 thé tham khao chfmg han trong [...].

Sau day la mot phuong an tinh.

Ky hiéu D=D, ta co:
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ay  ayp a, ap, ap,

ay ay ay, a, a4y Ay,
D, = =4y

anl an2 ann anl anz ann
voiaV =a, . /a,,j=12,..,n

1/ 1A = Ldsees

St dung phép bién d6i Gauss ta nhan dugc:

1 M M 1 M M

a, .. a, a, .. a,
1) 1)
a a .. a 0 a a
_ 21 2 2n 2 2n|_
D=ay, =ay =
1) 1)
anl anZ ann 0 anZ ann
1) 1)
ay, .. a,
=ay| .. .. ...|=a,D,,
1) 1)
a,, .. a,

Q)

Qua trinh ctr tiép tuc nhu vay cho dén khi ta nhan duge hé thac cubi cung: D = a,,a,, a" v,

el

Dua trén thuat toan nay ta c6 chuong trinh tinh dudi day.

FUNCTION DET(X,N)

! HAM NAY TINH DINH THUC CUA MA TRAN A(N,N)
IINPUT:+ X(N*N) MANG CHUA CAC PHAN TU CUA MA TRAN A
! LUU DANG COT: X(1)=A(1,1), X(2)=A(2,1),...,
P X(N=ANDX(N+1)=A(1,2), X(N+2)=A(2,2),...
! +NKICH THUOC MA TRAN A
! OUTPUT: DINH THUC CUA A
1
REAL, PARAMETER :: EP=1.0E-6
REAL X(N*N),A(N,N)
K=0
DO J=1,N
DO I=1,N
K=K+1
ALI)=X(K)
ENDDO
ENDDO
D=1.0
N1=N-1
DO K=1,N1
AM=0.0
DO I=K,N
T=A(L,K)
IF (ABS(T)>=ABS(AM)) THEN
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AM=T
J=1
ENDIF
ENDDO
IF (ABS(AM)<=EP) THEN
DT=0.0
DET=DT
RETURN
ELSE
IF (J/=K) THEN
D=-D
DO I=K,N
T=A(J,I)
AJD=A(K,T)
AK,D=T
ENDDO
ENDIF
ENDIF
M=K+1
DO I=M,N
T=A(LK)/AM
DO J=M,N
ALI)=ALI)-T*A(K,J)
ENDDO
ENDDO
D=D*A(K,K)
ENDDO
DT=D*A(N,N)
DET=DT
RETURN
END FUNCTION

Trong chuong trinh trén ma trin dau vao duoc luu dudi dang mang mot chiéu. Néu ma trn dau
vao duoc luu dudi dang mang hai chiéu ta chi can thay d6i phan dau cua chuong trinh nay dé nhan
dugc mot chuong trinh khac twong duong:

FUNCTION DET_1(A,N)
! HAM NAY TINH DINH THUC CUA MA TRAN A(N,N)
!INPUT:+ A(N,N) MANG CHUA CAC PHAN TU CUA MA TRAN A

! + N KICH THUOC MA TRAN A

! OUTPUT: DINH THUC CUA A
!

REAL, PARAMETER :: EP=1.0E-6
REAL A(N,N)

D=1.0

N1=N-1

RETURN
END FUNCTION
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9.2.3. Phin phuy dai s6

Phan phu dai sb Dj cua phén tlr a;; cila ma trdn vuong A gém N hang, N cot, 1a dinh thirc ciia ma
tran con ctia A sau khi da loai bo hang i ¢ot j nhan vé&i (—/)' 7. Chuong trinh sau day cho phép tinh
phan phu dai sé nay.
FUNCTION PPDS(A,N,IR,JC)

! HAM NAY TINH PHAN PHU DAI SO CUA PHAN TU B(IR,JC)
! (HANG IR, COT JC) CUA MA TRAN B(N,N)
! MA CAC PHAN TU CUA NO DUOC LUU TRONG MANG A(N*N)
! THEO QUI CACH COT
! TRUOC DONG SAU
! INPUT: + MANG A(N*N) CHUA MA TRAN DAU VAO CUA B
!  +NKICH THUOC CUA B
!  +IR CHI SO HANG
!  +JC CHISO COT
! OUTPUT: PHAN PHU D/SO CUA PHAN TU HANG IR COT JC
!
REAL A(N*N), B(N,N)
K=0
DO J=1,N
DO I=1,N
K=K+1
B(LJ)=A(K)
ENDDO
ENDDO
K=0
DO J=1,N
IF (J/=JC) THEN
DO I=1,N
IF (I/=IR) THEN
K=K+1
A(K)=B(LJ)
ENDIF
ENDDO
ENDIF
ENDDO
IF (MOD(IR+JC,2)==0) THEN
PPDS=DET(A,N-1)
ELSE
PPDS=—DET(A,N-1)
ENDIF

RETURN
END FUNCTION
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9.2.4. Ma tran nghich dao
Néu A 13 mot ma tran vudng khong suy bién cap NxN (dinh thtrc khac 0) thi ma tran nghich dao

cua A4, ky hi¢u la A", s& dugc x4ac dinh bai hé thie: 4.4 =1, trong do I 1a ma tran don vi.

Ky hiéu phan tir hang i ¢t j cia ma train A * 1a a;_l) ta c6 cong thirc tinh nhu sau:

D,
a; " =3’1, ij=12,..,n

trong do D = detA la dinh thirc ciia ma tran 4, D;; 1a phﬁn phu dai sb cua phﬁn tur a;; cia ma trn A.

Ta ciing c6 thé tinh ma tran nghich dao cua A bang phuong phap khir Gauss nhu sau. Gia sir

a,  4ap a,
A= ay Ay a,,
anl anZ ann

A:
a, a, a,l 0 0
B= ) dy a,,0 1 0
anl anZ ann O O 1

Sau d6 thyc hién cac phép bién ddi thong thuong dé dua ma tran B vé dang:

1 0 .. 0b, b, .. b

1n

0 1 .. 0by, b, .. b,

b, .. b

nn

bll b12 bln
A—l — b21 b22 b2n
bnl an bnn

Sau day la hai chuong trinh tinh ma tran nghich déo.

SUBROUTINE MINVERT(AA,N)
! C/TRINH TINH MA TRAN NGHICH DAO CUA MA TRAN A
! INPUT: + AA(N*N) MANG MOT CHIEU LUU A THEO COT
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!+ NSO HANG/COT CUA MA TRAN A
! OUTPUT: AA MA TRAN NGHICH DAO CUA A
!
REAL AA(N*N), A(N,N)
K=0
DO J=1,N
DO I=1,N
K=K+1
A(LY)=AA(K)
ENDDO

ENDDO
M=N-1
DO I=1,N
R=A(I,1)
DO K=1,M
ALK)=A(LK+1)/R
ENDDO
A(ILLN)=1.0/R
DO J=1,N
IF (I/=J) THEN
R=A(J,1)
DO K=1,M
AJK)=AJ,K+1)-R*A(LK)
ENDDO
A(J,N)=-R*A(L,N)
ENDIF
ENDDO
ENDDO
K=0
DO J=1,N
DO I=1,N
K=K+1
AA(K)=A(LJ)
ENDDO
ENDDO
RETURN
END SUBROUTINE
!
SUBROUTINE NDMT_GAUS (A,N)
! INPUT: + A(N,N) MANG 2 CHIEU CHUA A
! +N:KICH THUOC CUA A
! OUTPUT: A(N,N) MA TRAN NGHICH DAO CUA A
REAL A(N,N), B(N,2*N), X(2*N)

integer i,j,k

REAL Tmp1, Tmp2

B=0. ! Khoi tao B

B( 1:N, 1:N ) = A(1:N,1:N) ! Nira dau cua B

DOI=1,N ! Puong chéo ntra sau cua B
B(L,N+I)=1.

END DO
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DOI=1,N
Tmpl=B(L1I)
IF (Tmp1 == 0) THEN ! DBéi chd cac hang
K=1+1
DO WHILE (Tmpl == 0 .AND. K <=N)
Tmpl =B(K, I)
K=K+1
END DO
IF (Tmpl == 0) THEN
PRINT*, "EXIT Here"
STOP
ELSE
X=B(I, 1:2*N)
K=K-1
B(L, 1:2*N ) =B(K, 1:2*N)
B(K, 1:2*N)=X
END IF
END IF
! Chuén hoa hang I cho céac phan tir trén duong chéo
B(L, 1:2*N)=B(I, 1:2*N ) / Tmpl
! Khir ngoai dudng chéo nira dau cua B
DOJ=1,N
IF (J /=1) THEN
Tmp2 =B(J, 1)
B(J,1:2*N)=B(J, 1:2*N ) &
-B(L 1:2*N ) * Tmp2
END IF
END DO
END DO
! Nghich déo cua A(1:N, 1:N)
A =B(1:N, N+1:2*N))
END SUBROUTINE

9.2.5. Giai hé phwong trinh dai s6 tuyén tinh

Trong muyc ndy ta s& tim hiéu mot s6 phwong phép 1ap trinh giai hé phuong trinh dai s tuyén

tinh. Gia str c6 hé phuong trinh:
a,x, +a,x, +...+a,x, =b
ay X, +aux, +..+a, x, =b, ©9.23)

a,x,+a,x,+..+a,x, =b,

trong d6 a;,b;, (ij=1,2,...,n) 1a cac hé so6 hang so; x;, x5,....x, 1a cac an so phai tim. Hé phuong trinh
trén c6 thé duogc biéu dién dudi dang ma tran:
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ay dp Ay | X b,
ay Ay Gon || %2 | _ b, (9.2.4)
anl an2 ann xn bn
Hay & dang gon hon:
Ax = b 9.2.5)
trong do:
4y a, X b
a, 4y .. a X b
q=|0n Iz S T R I (9.2.6)
anl an2 ann xn bn

Néu A 1a ma tran khong suy bién, nghiém ctia hé c6 thé duoc xac dinh boi cac phuong phap sau:
a. Phwong phap nghich ddo ma tran

x=A"b (9.2.7)

v&i A7 1a ma tran nghich dao cta A.

b. Phuong phap Cramer

D,

X, =—,i=1,2,..,n (9.2.8)
D

trong do:
ay  ap a,
a a .o a

p =" 2 2n (9.2.9)
anl anZ ann

la dinh thirc cua ma tran A4,

a4y e 4y b, Qi - Gy,
a, a, .. a,..b a, e a
21 2 2,i-192 2,i+1 2
D, = ' ' " (9.2.10)
anl anZ an,i—l bn an,i+l ann

1a dinh thirc cia ma trin A4 sau khi da thay cot thi i boi vecto vé phai b.

¢. Phuwong phap khir Gauss
Nguyén tic chung cta phuong phap nay 1a sir dung cac phép bién ddi dé dwa hé phuong trinh
(9.2.3) vé dang “nira duong chéo” nhu sau:
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’ ' ' A
ay,x, +a,x, +...+a;,x, =b

' ' A
ayx, +...+a,x, =b,

Khi d6 nghiém caa hé s€ dugc xac dinh boi cac hé thuc:

b/ n
r_ n I_Z '
bl b/ ot bn—l an—l ' bl aljxj
_ _n — an lx — a _ j=2
X, = ) X = ; = goeey Xy =
a a

nn n—1

a,
Néu hé (9.2.3) duoc dua vé dang “dudng chéo” ta s& co:

Ix, + Ox,+..+ Ox,=b'

A
Ox, +1x, +...+ Ox,=b;

Ox,+ Ox, +...+1x, =b"
Trong truong hgp nay, nghiém ctia h¢ don gian la:
x,=b', x,=b],.,x,=b

Sau ddy 1a ba chuong trinh giai hé¢ phuong trinh dai s tuyén tinh (9.2.3) twong tng vdi ba
phuong phap trinh bay ¢ trén.

SUBROUTINE GIATHE_ND(A,B,X,N)

! CHUONG TRINH NAY GIAI HE PHUONG TRINH DSTT Ax=b
! BANG PP NGHICH DAO MA TRAN

!

IINPUT:+ A(N*N) MANG MOT CHIEU CHUA MA TRAN HE SO A
! (LUU THEO COT)

!  +B(N) VECTO HE SO b

! + NSO PHUONG TRINH

! OUTPUT: + X(N) VECTO NGHIEM

1

REAL A(N*N),B(N), X(N)

CALL MINVERT(A,N)

CALL MULTIP(A,B,X,N,N,1)

RETURN

END SUBROUTINE

!

SUBROUTINE GIAITHE _CRM(A,B,X,N)

! CHUONG TRINH NAY GIAI HE PHUONG TRINH DSTT Ax=b
! BANG PP CRAMER

!

IINPUT:+ A(N*N) MANG MOT CHIEU CHUA MA TRAN HE SO A
! (LUU THEO COT)

!  +B(N) VECTO HE SO b

! +NSOPHUONG TRINH
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! OUTPUT: + X(N) VECTO NGHIEM
1
REAL A(N*N),B(N),X(N), AA(N*N)
REAL D, DI
D =DET(A,N)
DOI=1,N
AAG)=A()
AA(I-1)*N+1:I*N) = B(?)
DI =DET(AA,N)
X)) =DI/D
ENDDO
RETURN
END SUBROUTINE
1
SUBROUTINE GIAIHE_GAUSE (AA,B,X,N)
integer N,i,j,k
REAL AA(N*N), B(N), X(N), A(N, N+1)

DO I=1,N
AG,D) = AA(I-1)*N+1:1*N)
ENDDO
A(:,N+1) =B(:)
DO I=1,N
Tmp = A(L T) ! Sip xép lai dé A (I,I) <> 0
IF (Tmp == 0) THEN
K=1+1
DO WHILE (Tmp == 0 .AND. K < N)
Tmp=A(K,1)
K=K+1
END DO
IF (Tmp == 0) THEN
PRINT#*, "EXIT Here"
STOP
ELSE
X =A(I 1:N+1)
K=K-1
A(L 1:N+1)=A(K, 1:N+1)
A(K, 1:N+1) =X
END IF
END IF
Tmp = A(i,i) ! Chuén héa hang I
A(i,1:N+1) = A(i,1:N+1) / Tmp
do i1=1,N ! Khir cic phan tir ngoai dudng chéo
if (il /=) then
Tmp = A(il,i)
A(i1,1:N+1)=A(i1,1:N+1)-A(i,1:N+1)*Tmp
endif
enddo
Enddo
X(1:N) = A(1:N,N+1) ! Nghiém
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END SUBROUTINE

9.3 TUONG QUAN VA HOI QUI TUYEN TINH

9.3.1. Xdy dwng phwong trinh hdi qui tuyén tinh

Pay 1a mot trong nhiing bai toan kha phd bién duoc img dung nhiéu trong thuc té. Noi dung bai
toan co thé dugc phat biéu nhu sau. Gia su XXXy t=1,2,...,n} 1a tap $b liéu quan tric thuc
nghiém cta m bién ngdu nhién X, X,..., X, Xét mdi quan hé tuong quan giita bién X, (bién phu

thudc) vai tap m—I bién con lai (cac bién doc lap). Hay xay dung phuong trinh hdi qui tuyén tinh giita
bién phu thude X; véi tap cac bién doc lap X5, XG;,..., X
Véi yéu cau cua bai toan, ta can xac dinh cac hé sb a;, a,,..., a,, cia phuong trinh hoi qui:

X, =a t+ax,+..+a,x, (9.3.1)

V& Iy thuyét xay dung phuong trinh (9.3.1) ban doc ¢6 thé tham khao, chang han, trong [4]. Sau
day sé dan ra cac cong thuc tinh cac hé s6 a, j=1,2,...,m va mot s6 dai lugng lién quan dén viéc phan
tich phuong sai va danh gia chit luong phuong trinh hoi qui.

Heé s6 a; cua (9.3.1) duoc tinh theo cong thirc:
a=x-Y.ax, (93.2)
j=2

n

— 1 . y
Trong d6 x; =— » x, la trung binh 6 hoc cua bién X, j=1,2,...
I e

Céc hé so0 ay, a;,..., a, dugc xac dinh bang viéc giai hé phuong trinh dai s tuyén tinh m—I/

phwong trinh, m—/ an s sau:
Y Rya, =R, j=23...m (9.3.3)
k=2

Hay viét duéi dang ma tran:

Ry, Ry .. R,\aq Ry,
R, R; .. R, |a _ R 9.337)
Rm2 Rm3 o Rmm am le

Trong d6 Ry, j,k=2,3,...,m la mémen tuong quan giira cac bién X; va X;, duoc tinh theo cong
thure:

n

R, = %Z(x,j — %, Jore = x,) (9.3.4)

t=1

va Ry, j=1,2,...,m la momen tuong quan gifta X; va Xj, duoc xéac dinh béi:
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zlz( P (9.3.5)

Téng binh phuong cac bién sai hoi qui (U) va bién sai thing du (Q) va sai s6 chuan (s) clia udc

lwong theo phuong trinh hdi qui (9.3.1) duoc tinh theo cac cong thirc:

U= Zn:(fc,l —x, (9.3.6)
t=1
0= (x,—%,) (9.3.7)
t=1
s= -2 (9.3.8)
n—m

v6i X, =a, +a,x,+..+a,x, ,t=12,.., nlaudc lugng clia cac quan tric x,; theo phuong trinh hoi
qui (9.3.1).
Trén co s do ta c6 chuong trinh tinh sau day.

SUBROUTINE REGRE(X,N,M,A,S,Q,U,RR,F)

! CHUONG TRINH TINH CAC HE SO HOI QUI CUA P/TRINH
! HOI QUI GIUA X1 VA CAC X2....,.XM

! VA XAC DINH CAC DAI LUONG CHO PHAN TICH P/SAL

! DANG PHUONG TRINH HQ: X1=A1+A2*X2+..4+AM*XM

1

! INPUT: + X(N*M) MANG MOT CHIEU LUU SO LIEU

! QUAN TRAC CUA CAC X1..XM (LUU THEO COT)

!  +NDUNG LUONG MAU

! +M SO BIEN (1 BIEN P.THUOC VA M-1 BIEN DLAP)

! +A MANG MOT CHIEU KICH THUOC M LUU CAC HE SO
! Al, A2,..., AM

!  +SSAI SO CHUAN (CHUAN SAI THANG DU)

!  +Q TONG BINH PHUONG CAC BIEN SAI THANG DU

!  +UTONG BINH PHUONG CAC BIEN SAI HOI QUI

!  +RRHE SO TUONG QUAN BOI

!  +F BIEN CO PHAN BO FISHER

1

REAL X(N*M),A (M)
REAL R(M*M),RXX(M*M),RY (M), TB(M),RX(M*M)

CALL COVAR(X,N,M,R,TB)
L=0
J=0
DO I=M+1,M*M
IF (MOD(I,M)/=1) THEN
L=L+1
RXX(L)=R(I)
ELSE
J=J+1
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RY(J)=R(1)
ENDIF

ENDDO

RX=RXX

CALL MINVERT(RX,M-1)

CALL MULTIP(RX,RY,A,M-1,M-1,1)

TMP=0.0

DO J=1,M-1
TMP=TMP+A(J)*TB(J+1)

ENDDO

TMP=TB(1)-TMP

DO J=M,2,-1
AJ)=A(J-1)

ENDDO

A(1)=TMP

RX=R
D=DET(RX,M)
RX=R
D11=PPDS(RX,M,1,1)
TMP=D/D11

RR=SQRT(1-TMP/R(1))

Q=0.0
DO I=1,N
YHQ=0.0
DO J=2,M
1J=(J-1)*N+I
YHQ=YHQ+A(J)*X(1J)
ENDDO
YHQ=YHQ+A(1)
TMP=X(I)-YHQ
Q=Q+TMP*TMP
ENDDO
U=REAL(N)*R(1)-Q
F=U*REAL(N-M)/(Q*REAL(M-1))
S=SQRT(Q/REAL(N-M))

RETURN
END SUBROUTINE

9.3.2. Tinh hé s6 twong quan riéng

Gia s {x,1,X2,...,.Xm; t=1,2,...,n} 1a tap $b liéu quan tric thyc nghiém cia m bién ng?lu nhién X,
X;,..., X, Lan luot xét mbi quan hé twong quan giira cac bién X; va X, v6i tap m—2 bién con lai. Gia
thiét tat ca cac bién déu co trung binh sé hoc bang 0 (x__, =0,Vj ). Khi d6 phuong trinh hdi qui tuyén

tinh gitta X; va X, va cac bién X;,..., X, c6 thé duogc viét:
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X, =ax;+...+a,x, (9.3.9)
X,=bx,+..+bx, (9.3.10)
Ky hiéu ¢g; va ¢, tuong ing la thang du cua X; va X, ddi voi cac bién X;,..., X, ta co:
g =X-X,q=x,—% (9.3.11)

Khi @6 h¢ so twong quan riéng r;; 3, ., gita X; va X, d6i véi cac bien Xj,..., X, 1a hé so tuong

quan giira ¢, va ¢,, va dugc xac dinh boi hé thuc:

D
Nazam = 2 (9.3.12)

VD11D22

Trong d6 D;,, D;;, D;; tuong ung la phﬁn phu dai sb cua cac phén to Ry, R;;, Ry ciia ma tran

tuong quan ma cac phan tir ciia n6 1a caic momen tuong quan gitta cac X; va X, j,k=1,2,...,m:

1S =Y. =) .

R, =;Z(xtj —x‘/thk —xk),],k=1,2,...,m (9.3.13)
t=1
Rll R12 1m
R R .. R

(Rjk): 21 22 2m (93133)
le RmZ Rmm

Mot cach tong quat, h¢ so twong quan riéng 7 1>, gitta X; va X, doi voi cac bién X;,..., X, con

lai duogc xac dinh boi:

roo _ D jk=12,...m (9.3.14)
JkA2. -1, j+H L k—Lk+]..m D“Dkk 5Js yLiyeney

J
Sau day la chuong trinh tinh hé sé trong quan riéng giira hai bién d6i voi nhing bién con lai

trong s6 m bién dugc xét.

FUNCTION HSTQR(X,N,M,J,K)

! HAM NAY TINH HE SO TQUAN RIENG GIUA BIEN XJ VA XK
! KHI XET DONG THOI M BIEN X1,X2,...,XM

! INPUT: + X(N*M) MANG MOT CHIEU CHUA

! SO LIEU CAC BIEN

! + N DUNG LUONG MAU

! + M SO BIEN DUOC XET

! + J,K CHI SO BIEN DUOC TINH

! TUONG QUAN RIENG

!OUTPUT: HE SO TQUAN RIENG GIUA BIEN THU J VA THU K
!
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REAL X(N*M), R(M*M), RT(M*M), TB(M)
CALL COVAR(X,N,M,R,TB)
RT=R

RJK=PPDS(RT,M,J,K)

RT=R

RJJ=PPDS(RT,M,J,J)

RT=R

RKK=PPDS(RT,M,K,K)
HSTQR=-RJK/(SQRT(RJJ*RKK))
RETURN

END FUNCTION

9.3.3. Tinh hé s6 twong quan bi

Gia St {X,1,Xi2,.... X t=1,2,...,n} 12 tp sb liéu quan tric thuc nghiém cua m bién ngiu nhién X,
X;,..., X,,. Tuong quan giira X; v6i tap cac bién con lai X5, Xj,..., X,, duoc goi 13 twong quan boi. Khi d6
hé sé twong quan boi gitra X; d6i voi cac bién X5, Xj,..., X, 12 hé sb tuong quan giita X, va x;, va duge

xac dinh boi:

D
osam =4|1— R D (9.3.15)
Trong d6 D 1a dinh thirc cua ma tran tuong quan
R, R, .. R,
(R,)= B Raoe B (9.3.16)
R, R, .. R,

vaD;;la phén phu dai sb cua phﬁn tr R;;.
Sau day la chuong trinh tinh.

FUNCTION HSTQB(R,M,J)

! HAM TINH HE SO TQUAN BOI GIUA BIEN XJ VA TAP HOP
! M-1BIEN X1,X2,X(J-1),X(J+1),...XM

! INPUT: + X(N*M) MANG 1 CHIEU CHUA S/LIEU CAC BIEN
!  +NDUNG LUON MAU

! +M SO BIEN DUOC XET

! +J CHI SO BIEN DUOC TINH T/QUAN VOI TAP

! M-1 BIEN CON LAI

! OUTPUT: HE SO TQUAN BOI GIUA BIEN THU J VA M—1
! BIEN KHAC

!

REAL X(N*M), R(M*M), RT(M*M), TB(M)

CALL COVAR(X,N,M,R,TB)

RT=R
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RJJ=PPDS(RT,M,J,J)
RT=R

RR=DET(RT,M)
HSTQB=SQRT(1-RR/RJJ)
RETURN

END FUNCTION

9.4 PHUONG PHAP SO

9.4.1. Tim nghiém phwong trinh

Trong muc nay ta s& dé cap dén viéc 1ap chuong trinh tim nghiém cua phwong trinh F(x) = 0.
Nghiém cuia phuong trinh 13 gia tri x) ndo d6 ma F(x,) = 0. Néu F(x) 12 mot ham don gian ta co thé
giai va tim duoc nghiém dung (xy) cua nd. Néu F(x) 1a mot ham phirc tap, viéc tim nghiém dung cua
n6 gip rat nhidu kho khin, va tham chi 1a khong tim dugc bang phuong phap giai tich. Trong trudng
hop d6 ta c6 thé tim nghiém gan dung ciia phuong trinh bang cach lap chuong trinh cho may tinh. O vi
du 4.3 ta da xét phuwong phap lip Newton dé tim nghiém gin dung ciia phuong trinh, trong d6 can phai
biét dao ham cua ham F(x). Tuy nhién, trong nhiéu trudng hop, viée tinh dao ham ctia ham F(x) ciing
khé phurc tap, nén nguoi ta thuong st dung phuong phap chia d6i. No6i chung, du sir dung phuong
phap nao, viéc tim nghiém phuong trinh F(x)=0 bang phuong phap s6 déu gin lién véi sy hoi tu
nghiém. Thoi gian tinh cia may lic d6 s& phu thude vao toc do hoi tu ciia phuong phéap. Vi du phuong
phap 13p Newton s& cho thoi gian tinh it hon so véi phuong phép chia déi, vi tbc d hoi tu cia nd

nhanh hon. Piéu kién hoi tu ¢ thé dugc xac dinh boi cac chi tiéu sau:

a) |F(x,)| < Epsilon (9.4.1)
b) |x, — x,| < Epsilon (9.4.2)
c) |xl. - xl._1| < Epsilon (9.4.3)

Trong d6 Epsilon 1a mot s6 dwong v6 cling bé tily ¥, x, 12 nghiém chinh xac ctia phwong trinh, x;
1a cac gia tri co thé 1iy 1am xép xi ctia nghiém. Ta thdy, chi tiéu a) chi quan tdm dén do chinh xac cua
ham, tic la x; duoc léy lam nghiém g?m ding néu né 1am cho gia tri ham tai d6 du nho; chi ti€u b) xem
x; 12 nghiém gan ding néu no rat gan véi nghiém thuc; con chi tidu c) lay x; lam nghiém gan dung néu
n6 rat gan voi gia tri xdp xi 0 bude trude d6. RS rang ta khong hy vong tim duoc nghiém chinh xac
clia phuong trinh, boi vi qua trinh 13p dé tim nghiém s& két thiic néu chi tiéu hoi ty thoa mén. Ta ciing
chua biét truéc nghiém chinh xac x, nén chi tiéu b) nodi chung khong dugc st dung trong thuc té. Sau

day ta s€ xét phuong phap chia d6i tim nghiém phuong trinh F(x)=0 khi str dung cac chi ti€u a) va c).

V& nguyén tic, dé tim nghiém cua phuong trinh F(x)=0, trudc hét ta nén khao sat so bo dé xac
dinh s6 nghiém ciia phuong trinh, cac khoang gia tri cia x ma nghiém c6 thé nam trong nhitng khoang
d6. Gia sir ta xét mot khoang duoc gidi han boi hai dau mat XL va XR (diém bén trai va diém bén
phai). Néu F(XL).F(XR)<0 thi ton tai nghiém trong khoang nay. Pé xac dinh nghiém, ta tién hanh

chia doi khoang (XL, XR) boi diém XC va xét xem nghiém roi vao khoang nao trong hai khoang trén
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bang cach xac dinh dau cua F(XL).F(XC) va F(XC).F(XR). Qua trinh ctr tién hanh cho dén khi thoa
man chi tiéu hoi tu nghiém.
SUBROUTINE NGHIEM_CHIA_DOI (XL, XR,EPSILON,X0, ERROR)
!Chuong trinh tim nghiem PT f(x)=0
! INPUT: + XL,XR: Khoang chua nghiem (neu cé)
! + EPSILON: Do chinh xac
! OUTPUT: + X0: Nghiem phuong trinh (neu co)
! + ERROR=.FALSE. neu cé nghiem,
! =.TRUE. neu khong co nghiem
LOGICAL ERROR
REAL XL,XR,X0,EPSILON
REAL SS,FXL,FXR,FX0
ERROR = .FALSE. ! C6 nghiém trong khoang (XL,XR)
IF (FF(XL)==0.) THEN ! Nghiém tai ddu mut trai
X0 =XL
RETURN
ELSE IF(FF(XR)==0.) THEN ! Nghié¢m tai dau mat phai
X0=XR
RETURN
ELSE IF(XL==XR) THEN ! Hai dau mut tring nhau va
ERROR =.TRUE. ! khong phai 1a nghiém
RETURN
ELSE IF(XL>XR) THEN ! Doi vi tri hai ddu mat
SS =XL
XL =XR
XR =SS
END IF
SS =999. ! Khoi tao SS cho vong 1ap WHILE
DO WHILE (SS >= EPSILON)
X0 = (XR+XL)/2. ! Piém giita cia khoang
FX0=FF(X0)
FXL=FF(XL)
FXR=FF(XR)
IF (FX0 == 0) THEN ! Nghié¢m ding tai X0
EXIT
ELSE IF (FXL*FXO0 < 0) THEN ! Nghiém ¢ ntra bén trai
XR =X0
ELSE IF (FXR*FX0 < 0) THEN ! Nghiém ¢ ntra bén phai
XL =X0
END IF
SS = ABS(XR-XL) ! Chi tiéu héi tu nghiém la ¢)
ENDDO
CONTAINS
FUNCTION FF(X)
REAL X

! DPinh nghia ham F(X) ¢ day !!!
FF = X*X-5.%X+6.
END FUNCTION
END SUBROUTINE
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Trong chuong trinh trén, néu mudn st dung chi tiéu a) ta chi can thay cau 1énh gan dé tinh SS
bdi cau 1énh

SS = ABS(FXR-FXL)

9.4.2. Tinh tich phan xac dinh

Trong muc nay ta s€ xét phuong phap 1ap trinh tinh tich phan xéc dinh:

I={f(x)dx (9.4.4)

O vi du 4.2, muc 4.5 ta dd khao sat cach tinh tich phan nay bang phuong phap hinh thang. Tuy
nhién d6 la mét cach tinh chua hi€u qua. Ban doc co thé stra ddi chuong trinh theo thuét toan sau day,
chay va so sanh két qua voi chuong trinh ¢ vi du 4.2. Ciing nhu & vi du 4.2, dé tinh tich phan nay ta
tién hanh chia doan (a,b) thanh N khoang béng nhau béi cac diém chia x;, i=0,2,..., N. Khi d6, x,=a, x,

X3,..., Xy, X,=b. K¥ hi¢u d6 dai mdi khoang chia la Ax, ta c6 Ax = (h—a)/N. Tich phan I dugc xép xi

boi tong dién tich cac hinh thang gidi han béi truc hoanh, dudng f{x) va cac duong thing x=x;.
I=[f(ds~ %[(ﬂxo) L))+ (@) + f @)+t ([ ) + f(x)]
AX' N-1
=7[f(a)+f(b)+22f (x,-)j (9:4.5)
i=l1

Khéc véi phuong phap hinh thang, phuong phap Simpson chia doan (a,b) thanh 2/V khoang
bang nhau, va thay cho viéc ndi cac diém f{x;) lién tiép boi cac doan thing trong phuong phap hinh

thang, & day ta s& xdp xi timg ba diém lién tiép boi duong parabol. Ky hiéu cac diém chia 1a x;,

i:0, 1,2,..., ZN, (x0=a, X1, X2peeey XON-1, XZN:b), va df) dai rn51 khOél’lg chiala Ax = (b—a)/ZN Khi do:

I=[f@)dx~ %[ f(a)+ f(b)+ 22 S +4Y, f(xZil)} (9.4.6)

Sau ddy 1a chuong trinh tinh tich phan xac dinh (9.4.4) theo phuong phap Simpson viét dudi

dang chuong trinh con ham.

FUNCTION SIMPSON (A, B, EP)

! Tinh tich phan xac dinh cua ham f(x) tu A den B

! INPUT: + A, B: Can duoi va can tren cua tich phan
! + EP: Do chinh xac

! OUTPUT: Gia tri cua tich phan

REAL A,B,DX,S1,S2,SS, EP

INTEGERN, I

N=0

S1=0.
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DO
N=N+2
DX = (B - A)/(2*N)
S2 = 0.
DO1=1,N-1
S2 = 82 + FF(A + 2*I*DX)
END DO
SS =0.
DOI=1,N
SS = SS + FF(A + (2*I-1)*DX)
END DO
S2 = DX/3*(FF(A) + FF(B) + 2#S2 + 4*SS)
SS = ABS ((S2-S1)/S2)
IF (SS < EP) EXIT
S1=S2
END DO
SIMPSON = S2
CONTAINS
FUNCTION FF(X)
REAL X
! DINH NGHIA HAM F(X) O DAY !!!

FF = 1/SQRT(8*ATAN(1.))*EXP(—0.5*X*X)
END FUNCTION
END FUNCTION

9.4.3. Sai phan hiru han va dao ham
Gia sir gia tri ciia ham u(x) da biét tai nhitng diém roi rac cach déu nhau mot khoang Ax. Khi d6
cac dao ham cua u(x) cé thé nhan duoc néu st dung sai phan hitu han. That vay, néu khai trién Taylor

ham u(x) tai 1an can cua x ta duoc:

du| Ax  d’u| AX’ d'u| Ax"
A=)t —| —+ | S+ 9.4.7
AT e 1 a2 e
hoac
du| Ax d’u| AX’ d'ul Ax"
—Ax)=u(x)—— — +.o+(=D)"'— 9.4.38
A T T T ] T O

Tir nhiing hé thirc ndy ta c6 thé nhan dugc cac cong thirc tinh dao ham ctia ham u(x) sau:

1) Pao ham béc nhét:

@
dx

_ u(x+Ax)—u(x) N dzu(x)gJr

9.4.9
Ax a2 ©49)

X
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_ _ 2
du _ux)—u(x Ax)+d”(2x)ﬂ+... (9.4.10)
dx|, Ax dx~ 2!
_ _ 3 2
dul _ux+Av) —u(x AX)Jrz‘l’”(f)m ... 9.4.11)
dx|, 2Ax dx> 3!

Hay c6 thé viét dudi dang khac khi bé qua cac hang bac cao:

duj _uxt A)ulx) o oay (9.4.9%)
dx Ax o

@ :u(x)—u(x—Ax)+€(Ax) (9.4.10°)
dx Ax o

du| _ u(x+Ax)—u(x—Ax)+g
dx 2Ax

X

(Ax)* (9.4.11)

trong d6 &(Ax) va g(Ax’) twong tng biéu thi sai s6 khi xac dinh dao ham va dugc goi la sai s6 bac nhat
va sai s béc hai. Cac cong thirc (9.4.9°), (9.4.10%) duogc goi la cac dao ham c6 do chinh xac bac nhét,
con (9.4.11%) c6 do chinh xac béac hai. Ba cong thirc tuong (mg nay con dugc goi la cac so do sai phan
tién, sai phan 10i va sai phan trung tm.

Nhu véy, dé tinh dao ham bac nhét ciia u(x) tai x theo (9.4.97) va (9.4.10”) ta can biét gi tri cua
ham tai x va tai mot diém lan cén trude hodc sau x, trong khi dé tinh theo (94.11°) ta can biét ca hai

diém lan cén trude va sau x.

Tuong tu, bang cach khai trién Taylor ham u(x) & bén diém 14n c4n ta ciing c6 thé nhan duoc
cong thuc tinh dao ham béac nhét cta u(x) voi do chinh xac bac bon:
du
dx

3 2Ax 3 4Ax

:i{u(x+Ax)—u(x—Ax)}_l[u(x+2Ax)—u(x—2Ax)}(94 12)

2) Bao ham bac hai:

Céc cong thirc tinh dao ham béc hai cta u(x) cling c6 thé nhan dugc bang cach khai trién thanh
chudi Taylor ham u(x) tai cc 1an c4n x. Tly theo cach biéu dién, ta co thé c6 cac cong thirc tinh véi do
chinh xac khac nhau. Sau day 1a hai cong thirc thuong dung:

— B chinh xac bac hai:

d2u| u(x+ Ax)—u(x—Ax)—2u(x)
= +é
dx2| Ax?

X

(Ax?) (9.4.13)

— Do chinh xac bac bon:
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——u(x)+ —[u(x + Ax) —u(x - Ax)]—

dzul[l 4
5 3

(9.4.14)
_ é[u(x +2Ax) —u(x — 2AX)]} +&(Ax)"

Sau day la hai chuong trinh tinh dao ham bac nhat va bac hai ctia ham u(x) cho tai n diém cach

déu nhau. Trong chuong trinh tinh dao ham bac nhét, tham s6 SODO cho phép lya chon mot trong bdn

so d6 da trinh bay vdi cac do chinh xac khac nhau. Ngoai ra, chuwong trinh con dua vao tiy chon CYC

cho di€u kién bién 1a tuan hoan hoac khéng tuan hoan.

SUBROUTINE DH1(U,UX,N,DX,SODO,CYC)

! CHUONG TRINH TINH DAO HAM BAC NHAT CUA HAM U(X)
! INPUT: + UN) MANG 1 CHIEU CHUA GIA TRI CUA U(X)

!

!
!
!
!
!
!
!
!

!

!
!
!
!

+ N: SO DIEM CO GIA TRI CUA U(X)
+ DX: DO DAI KHOANG CHIA CUA X
+ SODO: =1 SAI PHAN TIEN
=2 SAI PHAN LUI
=3 SAI PHAN TRUNG TAM DCX=2
=4 SAI PHAN TRUNG TAM DCX=4
+ CYC: =.TRUE. NEU BIEN TUAN HOAN
= .FALSE. NEU BIEN KHONG TUAN HOAN

OUTPUT: UX: DAO HAM CUA U(X)

SODO=1,CYC=.FALSE.: UX(1:N-1)
SOD0=2,CYC=.FALSE.: UX(2:N)
SODO=3,CYC=.FALSE.: UX(2:N-1)
CYC=.TRUE.: UX(1:N)

INTEGER N,SODO, N1,N2,N3
LOGICAL CYC

REAL U(N),UX(N),C1,C2,DX2,DX4
SELECT CASE (SODO)

CASE (1)
DO I=1,N-1
UX(I) = (U(I+1)-U(I))/DX
ENDDO
IF (CYC) UX(N) = UX(1)
CASE (2)
DO I=2,N
UX() = (U(D)-U(I-1))/DX
ENDDO
IF (CYC) UX(1) = UX(N)
CASE (3)
DX2=2*DX
DO I=2,N-1
UX(I) = (U(I+1)-U(I-1))/DX2
ENDDO
UX(1) = (U(2)-U(1))/DX
UX(N) = (U(N)-U(N-1))/DX
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IF (CYC) THEN
UX(1) = (U(2)-U(N-1))/(2*DX)
UX(N) = UX(1)
END IF
CASE (4)
N1=N-1
N2 = N-2
N3 =N-3
C1=4.3.
C2=1./3.
DX2 = 1./(2.*DX)
DX4 = 1./(4.*DX)
DOI=3,N2
UX(I) = C1*((U(I+1)-U(I-1))*DX2) &
-C2*((U(I+2)-U(I-2)) *DX4)
ENDDO
IF (CYC) THEN
UX(2) = C1*((U(3)-U(1))*DX2)-C2 &
*((U(4)-U(N-1))*DX4)
UX(1) = C1*((U(2)-U(N-1))*DX2)-C2 &
*((U(3)-U(N-2))*DX4)
UX(N) = UX(1)
UX(N-1)= C1*((U(N)-U(N-2))*DX2)-C2 &
*((U(2)-U(N-3))*DX4)
END IF
END SELECT

END SUBROUTINE
!

!

SUBROUTINE DH2 (U,UX,N,DX,SODO)

! CHUONG TRINH TINH DAO HAM BAC HAI CUA HAM U(X)
! INPUT: + U(N) MANG 1 CHIEU CHUA GIA TRI CUA U(X)
! +N:SO DIEM CO GIA TRI CUA U(X)

! +DX: DO DAI KHOANG CHIA CUA X

! +SODO: =1 DO CHINH XAC BAC 2

! =2 DO CHINH XAC BAC 4

! OUTPUT: UX: DAO HAM CUA U(X)

! SODO=1: UX(2:N-1)

! SODO=2: UX(3:N-2)

INTEGER N,SODO

REAL U(N),UX(N), DX

REAL DX2,C15,C43,C12

DX2=DX*DX
SELECT CASE (SODO)
CASE (1)
DO 1=2,N-1
UX(I) = (U(I+1)-U(I-1)-2.¥U(I))/DX2
ENDDO
CASE (2)
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C15=1./5.

C43=4./3.

Cc12=1./12.

DO I=3,N-2

UX(1)=(-C15*U(I)+C43*(U(I+1)-U(I-1)) &

-C12*(U(1+2)-U(I-2)))/DX2

ENDDO

END SELECT

END SUBROUTINE
!

9.4.4. Toan tir Laplaxian
Gia sir u(x,y) 1a ham hai bién d6i v6i x va y. Khi d6 hé thic:
o’u  Ou
Vu(x,y) =—2+—2EV2u (9.4.15)
ox~ Oy
duogc goi 1a Laplaxian ctia ham u(x,y). Dy 1a mét trong nhing toan tir dugc dung kha phd bién trong
mot $6 linh vuec.

Dé xac dinh toan tr nay, ham u(x,y) thudng dugc cho trén mot hé thong ludi diéu hoa cia cac
bién x va y: u; = u(x;y;), trong do cac (x;y;) la cac diém nat ludi. Gia thiét khoang cach giita cac nut
lu6i khong d6i va bang 4 theo ca chiéu x va y. Khi d6, bang phép khai trién Taylor lan can diém (x,y)
va thuc hién cac phép bién doi don gian ta ¢ thé nhan duoc cac cong thic tinh Laplaxian cua u(x,y)

sau day:

1) So dd 5 diém, d6 chinh xéac bac hai:

1
v :F[u(x,)wh)+u(x—h,y)+”(x’y_h)+ (9.4.16)

u(x +h,y)—4u(x, y)|+ e(h*)

2) So d6 9 diém, do chinh xéc bac hai:

Vu [4{4u(x + h,y) +u(x —h,y) +u(x, y + h) +u(x, y — h)}+

~6h?
+{u(x+hy+ )y +u(x—h,y+h)+u(x+h,y—h)+

(9.4.17)
+u(x—nh,y—h)—20u(x, y)}]+ s(h?)

Chuong trinh tinh toan tir Laplaxian theo cac so dd trén dwgc trinh bay dudi déy.

SUBROUTINE LAPLAS2 (U,LAPU,H,N,M)

! CHUONG TRINH TINH LAPLAXIAN CUA U(X,Y)
! THEO SO DO 5 DIEM, DO CHINH XAC BAC 2

! INPUT: + U(N,M) GIA TRI CUA U

! + N,M SO DIEM NUT THEO X VA'Y

! + H KHOANG CACH GIUA CAC DIEM NUT

! OUTPUT: LAPU(2:N-1,2:M-1) LAPLAXIAN CUA U
INTEGER N,M
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REAL U(N,M),LAPU(N,M),H
INTEGER IP1, IM1, JP1, JM1

N1=N-1
M1=M-1
DO 1=2,N1
DO J=2,M1
IP1=1+1
IM1=I-1
JP1=J+1
IM1=J-1
LAPU(LJ)=(U(IP1,J)+U(IM1,J)+U(1,JP1) &
+U(L,IM1)-4.*U(LJ))/H**2
ENDDO
ENDDO
RETURN
END SUBROUTINE

SUBROUTINE LAPLA92 (U,LAPU,H,N,M)
! CHUONG TRINH TINH LAPLAXIAN CUA U(X,Y)

! THEO SO DO 9 DIEM, DO CHINH XAC BAC 2
! INPUT: + U(N,M) GIA TRI CUA U

! + N,M SO DIEM NUT THEO X VA'Y

! + H KHOANG CACH GIUA CAC DIEM NUT

! OUTPUT: LAPU(2:N-1,2:M-1) LAPLAXTAN CUA U
INTEGER N,M

REAL U(N,M),LAPU(N,M),H
INTEGER IP1, IM1, JP1, JM1

N1=N-1
M1=M-1
DO I=2,N1
DO J=2,M1
IP1=I+1
IM1=I-1
JP1=J+1
IM1=J-1
LAPU(LJ)=(U(IP1,JP1)+U(IP1,JM1)+U(IM1,JP1) &
+U(IM1,JM1)+4.*(U(IP1,J)+U(IM1,J)+U(LJP1) &
+U(L,IM1))-20.*U(L,J))/(6.*H**2)
ENDDO
ENDDO
RETURN
END SUBROUTINE
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9.4.5. Giai phwong trinh truyén nhigt

Bai toan truyén nhiét trén thanh ciing 1 mot trong nhimg bai toan kha phd bién. Phuong trinh
truyén nhiét dang tong quat co thé duogc viét dudi dang:

ou 0 oU

4= (9.4.18)

ot ox\_ Ox

trong d6 4 1a hé s6 dan nhiét, ¢ 1a thoi gian, x la toa d6 cac diém trén thanh. Néu 4 1a héng s0, phuong
trinh (9.4.18) c6 thé dugc viét lai:

ou  oU
—=4— (9.4.19)
ot ox
Dé don gian trong trinh bay, & day ta gia thiét A=1, va do d6 phuong trinh truyén nhiét s& c6
dang don gian:
o _ou

9.4.20
ot ox’ ( )

Gia sir xét sy truyén nhiét trén thanh dong nhat c6 d¢ dai hiru han bang L. Bai toan yéu ciu xéac
dinh sy phan bd cua U theo thoi gian 7 va vi tri trén thanh x, tirc xac dinh ham U(x,2). Dé giai bai toan
bang phuong phap sai phan hitu han, ta chia thanh thanh cac doan déu nhau Ax =h. Ky hiéu budc thoi
gian tich phan 1a Az =k. Khi d6 tai diém x; va thoi diém ¢ ta c6 U(x,t) = U(ihjk) = Uy, voi
i,j=0,1,2,... Goi u; 1a xp xi ciia Uy tai (x,2), ta can tim tit ca cic u; tai cac diém nat (x,#). Thuat toan

de giai bai toan c6 thé dugc mo ta nhu sau.

Xép xi cac dao ham hai vé cua (9.4.20) bdi cac sai phan hiru han, ta c6:

oU Ui — U
_ tiga i (9.4.21)
ot k
Tai thoi diém #;:
62U Uiy +u; j 2ui J
_ Uy, , : 9.4.22
ox* h? ( )
Tai thoi diém ¢,:
2
OU _ Uiy jor F Uiy = 2y 5 (9.4.23)

ox? h’

Cong timg vé (9.4.22) va (9.4.23) ta duoc:

o°’U 1
= u

P ?( +u, 2u; gt U 2ui’j) (9.4.24)

i+1,j+1 i-1,j+1 ~ “%i 41 i+1, ]

k.
Ky hiéu 7 =5, kéthop (9.4.21) va (9.4.24) ta duge:

Uy gt 2+ 2V)”i,j+1 U T TU T (2- 2V)”i,j tru,,
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(9.4.25)

Néu khoang thoi gian tich phan 14 7, thi s6 budc thoi gian tinh s& 14 NT = T/k. Vi d6 dai thanh 1a
L nén sb khoang chia trén thanh s& 1a NX = L/h. Do 46 i=0,1,2,...,NX, j=0,1,2,...,NT. Tit (9.4.25) ta c6
hé phuong trinh:

— Ty, t 2+ 2r)uLj+1 —TUy ;. =TUy 2- 2r)u1’j +u,,
—ruy ., + 2+ Zlf)uzJ+1 —TUy . =TU 2- 2r)u2,j iy

=1y o 2420y =1y (220 tuy (9.4.26)

MUy o T (2+ 2’”)”1\&—1,_/41 U o T T UN

+(2- 27”)”Nx—1,j tuy,

Hé gdm NX—I phuong trinh, v&i NX—I an s6 14 cac gia tri u;j.; (i=1,...,NX—I) tai thoi diém ¢,

trong do céc gia tri u;; ciia bude thoi gian trude duoc xem la da biet.

Khi cho trudc cac gia tri trén bién ug;+; va uny;+;, ma tran cac hé so vé trai cua hé (9.4.26) la

mot ma tran ba dudng chéo c6 dang:

(2+2r) -r 0
—-r 2+2r)y —-r
A= . (9.4.27)
0 -r 2+2r) —-r
0 0 -r (242r)

Pay 13 mot ma tran dang “ba duong chéo”, nghia 1a ma tran trong do chi cé cac phan tir thudc

duong chéo chinh va hai day trén va dudi n6 1a khac khong.

Du6i dang ma tran, hé (9.4.26) c6 thé duoc viét:

(2+2r) —-r 0 0 U o
—r 2+2r)y —-r 0 Uy ;o

0 —r 2+2r) —r | M2 n

0 0 =7 (242r) \YUne-1,j+1

ru, ; + 2- 2r)u1’j tuy  Fruy
ru, ;+(2=2r)u, ; +u,;

= (9.4.28)
Ty, 5 ;T (2- 2r)uNx—2,j F Uy,

Ty p; + (2- zr)uNx—l,j FUy ;TP UN
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Dé giai hé nay ta can biét gia tri cua U(x, ¢) tai moi x khi r=0 (j=0, diéu kién ban dau) va tai moi
¢ khi x nhan gia tri hai ddu mat (x=0 va x=L, tirc i=0 va i=NX — diéu kién bién). Khi di biét u tai /=0
va u tai i=0 va i=NX, vé phai ctua hé s€ dugc xac dinh. Giai hé ta s€ nhan dugc u;; (tai budc thoi gian
j=1). Sau khi nhan dugc cac u; ;, thay vao vé phai va giai hé ta s€ nhan dugc u;,. Qua trinh ctr tiép tuc
cho dén khi nhan duoc u; vy 12 gid tri ctia u tai bude thoi gian cudi cing.

Cubi cing ta ¢ cac budce giai nhu sau.

1) Xac dinh gia tri d6 dai thanh L, d6 dai khoang chia £, khoang thoi gian tich phan 7 va budc
thoi gian k£

2) Tinh s khoang chia theo x: NX = L/h, va s6 budc tich phan thoi gian NT = T/k

3) Tinh gia tri cta r = k/h’

4) Xac dinh ba duong chéo ctia ma tran 4 (9.4.27)

5) Xac dinh diéu kién ban ddu U(0:NX, 0) va cac didu kién bién U(0, 0:NT), UNX, 0:NT). Néu
nhing diéu kién nay dugc cho dudi dang cac biéu thuc giai tich ta phai tinh gia tri cta ching tai cac
diém o1 rac, tirc 1a tinh cac gia tri u;y=U(x;0), ug;=U(0,t), unx;=U(L,t), i=0,1,2,...NX, j=0,1,2,...NT.
Trong thuc té, diéu kién ban dau va diéu kién bién duoc cho bai tap cac gia tri roi rac cua u: {ug,,
UL0,eer UNX0Y s> U000 U0, 1,0, UoNTS VA {UNX O, UNX 15+ UNXNTS -

6) Thuc hién vong ldp tich phan thoi gian:

a) Xuét phat tirj = 0

b) Tinh vecto vé phai G(1:NX—I) tai

¢) Giai hé dé xac dinh U(1:NX, j+1)

d) Néu j<NT thi ting j 1én / don vi

e) Quay lai budc b)

Qué trinh 1ap ctr tiép tuc cho dén khi j=NT thi két thuc.

Pé minh hoa ta s& khao sat vi dy sau ddy. Gia st L =1 (0<x< 1), h=0.1 va k=0.01, khi 46 r
= k/h’ = 1. S6 khoang chia theo x 1a NX = 1/0.1 = 10 (i = 0,1,...,10).

— Piéu kién bién duogc chon 1a: U(0, t) = U(1, ) = 0 hay ug j = uny,; = 0 (v61 moi j)

2x, 0<x<1/2

— Diéu kién ban dau 1a: U(x,0) =
2(1-x), 1/2<x<1

Hay u;0= {0, 0.2, 0.4, 0.6, 0.8, 1.0, 0.8, 0.6, 0.4, 0.2, 0 }.

Khi d6 ta c6 chuong trinh tinh nhu sau.

PROGRAM PT_Truyen_ Nhiet
IMPLICIT NONE
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INTEGER N, NT
REAL, ALLOCATABLE :: A(:), B(:), C(:), &
G(:), U(:,2), UX(2)
INTEGER, J
REAL H, K, R, T, L, X
L=1. ! Do dai thanh
K =0.01"! Budc thoi gian
H = 0.1 ! Khoang chia theo x
R=K/H **2
N = NINT(L/H) ! S6 khoang chia theo x
NT =100 ! S budc tich phan
ALLOCATE(A(2:N-1), B(1:N-1), C(1:N-2), &
G(1:N-1), U(0:N,0:NT), UX(1:N-1))
A=-R ! Xac dinh ba duong chéo ciia A
B=2+2*R
C=-R
DO I=0,N ! Diéukién ban dau
X =I*H
U0 =2*X
IF (X > 0.5) U(1,0) = 2*(1-X)
END DO
U(0,:) = 0. ! biéu kién bién
U(N,:) =0.
T=0
PRINT "(11F7.4)", (I * H, I = 1, N-1)
DO J =1, NT ! Thoi diém tich phan
G =R * (U(0:N-2,0) + U(2:N,0)) + &
(2-2*R) * U1:N-1,0) ! Vé phai
G(1) =G(1) + R * U(0,J)
G(N-1) = G(N-1) + R * U(N,J)

CALL BaDuongCheo( A, B, C, UX, G)
U(1:N-1,J) = UX
U(1:N-1,0) = UX
END DO
DO J=1,NT
PRINT "(11F7.4)", U(1:N,J)
ENDDO
CONTAINS
SUBROUTINE BaDuongCheo (A, B, C, X, G)
IMPLICIT NONE

REAL B(:) ! Buong chéo chinh
REAL A(2:) ! Buong chéo duoi
REAL C(3) ! Buong chéo trén
REAL, INTENT(OUT) :: X(:) ! An
REAL G(:) ! Vé phai

REAL W(SIZE(B)) ! Méng lam viéc trung gian
REAL T

INTEGER L, J, N

N = SIZE(B)
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W=B
DOI=2,N
T = A(I) / W(-1)
WO =WI)-CI-1)*T
GO =G -GJI-1)*T
END DO
X(N)=G(N)/ W(N)
DOI=1,N-1
J=N-I
X)) =(GJ) - CJ) * X(J+1)) / W)
END DO
END SUBROUTINE BaDuongCheo
END
Trong chuong trinh trén, thu tuc BaDuongCheo 1a chuong trinh con trong gidi hé phuong trinh

dai s0 tuyén tinh ma ma tran hé s6 v€ trai 1a ma tran “ba dudng chéo”.

9.4.6. Xay dung co sé dir li€u

C6 rat nhiéu phﬁn mém chuyén dung vé co s6 dir liéu hién dang dugc luu hanh. Mdi mot co s
dir lidu déu c6 mot kiéu cau tric dir lidu riéng, noi chung khong giéng nhau. Va do do, trong nhiéu
truong hop ta khong thé truy cap duoc cac co s dit liéu ndy bing Fortran. B&i vy ta can phai xay
dung co s dit liu cho riéng minh. Trong muc ndy ta s& tim hiéu cach xay dung mot co so dit liéu
bang ngdn ngit Fortran.

Viéc x8y dung mot co s¢ dir li€u co6 thé bao gdm céc nhiém vu sau:

1) Tao mot cAu trac dit lidu. Tuy thude vao ting muc dich cu thé cling nhu yéu cau luu trix, khai
thac thong tin, cdu triic dit liéu can phai bao dam cac nguyén tic: rd rang, day du, dé truy cap va chiém
it khong gian bd nhd nhat (ca bd nhd trong va bd nhé ngoai). Thuc chat day 1a giai doan thiét ké cau
trac co so dir liéu.

2) Xay dung chuong trinh quan tri, khai thac dir liéu. Pay 1a mot bo chuong trinh cho phép thuc
hién cac chtic nang tao mai, cdp nhat, bo sung, stra chira, hién thi va két xuét thong tin tir co s& di
lidu. Trong nhiéu truong hop bd chuong trinh nay con co thé ¢ cac chirc nang tinh toan, xt 1y dir lidu.
bé ¢6 dugc mot bd chuong trinh hoan thién, ta can phai tién hanh viéc phan tich, thiét ké chuong trinh
mot cach k¥ ludng, ty my, va cé thé can co ca nhitng thuat toan tdi wu.

3) T6 chie luu trit dit liéu. Néu khdi lugng dir liéu 16n, van dé td chuc luu trix 1 rat quan trong,
vi né lién quan dén sy an toan, kha ning bao mat (néu can), tinh thuan tién trong truy cp, khai thac,...
C6 18 day la vin dé ma nguoi xay dung co s& dit lidu can phai luong duoc trude khi bt tay vao thiét

ké, xay dung.

O day ta s€ chi dé cap dén mot s6 khia canh rt nho lién quan dén nhiém vu tht hai. Hon nita, ta
cling s& chi két hop kiéu dit liéu c6 céu trac TYPE voi cac file truy cap truc tiép va xdy dung mot

chuong trinh minh hoa nhiing nguyén tic co ban khi thiét lap, hién thi va cap nhat co s dir ligu.
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Gia str ta mudn thiét 1ap moét co so dir ligu vé sinh vién, trong do6 thong tin déy dt ctia moi sinh
vién duoc mo ta bang mot ban ghi. Bé don gian, ta gia thiét thong tin vé mdi sinh vién chi bao gdm ho
tén va mot sé nguyén chi diém thi nao dé. Trén thyc té, théng tin mo ta ddy du vé mot sinh vién kha
phuec tap, vi du diém c6 thé duge mo ta béi mot mang hoac mot cAu tric nhu da théy 0 chuong trudc,
nhung vi muc dich cta ta chi tap trung vao viée xdy dung co s& dit lidu, nén néu dua vao qua nhiéu
thong tin s& lam phirc tap chuwong trinh mot cach khong can thiét. Ban doc c6 thé tu phat trién n6 cho
riéng minh.

Gia str cau truc dir liéu ciia mot ban ghi trong co s¢ dit liéu dugc khai bao bdi:

TYPE MauHSSV
CHARACTER (NameLen) Name
INTEGER Mark

END TYPE MauHSSV

Ta can phai tao ra mot s6 chuong trinh con dé doc va ghi cac bién cua céu trac nay ddi véi file
truy cdp truc tiép. Mudn vay, trudc hét ta phac thao mot “khung” chwong trinh bao gdm chuong trinh
chinh va cac chuong trinh con c6 thé co. Noi dung chi tiét cia chwong trinh s& dugc viét din dan.
Ngoai ra, dé tién trinh bay, cac chuong trinh con déu duoc khai bao nhu 1a nhitng chuong trinh con
trong, va file chi dwoc mé mot 1an ngay dau chuong trinh chinh va s& duoc dong lai trude khi két thuc
chwong trinh. Trong thyc té, cac chuwong trinh con nén dugc to chirc thanh modul v&i mot sb khai bao
bién toan cuc, nhu dinh nghia kiéu dit liéu (TYPE), tén file,... Trong truong hop d6, mdi chuong trinh

con khi thao tac vdi file c6 thé mé va dong file ngay trong d6. C6 thé phac hoa chuwong trinh nhu sau:

PROGRAM HO_SO_SINH_VIEN
IMPLICIT NONE
INTEGER, PARAMETER :: NameLen = 20
TYPE MauHSSV

CHARACTER (NameLen) Name

INTEGER Mark
END TYPE MauHSSV
TYPE (MauHSSV) Student
INTEGER EOF, RecLen, RecNo
LOGICAL IsThere
CHARACTER (NameLen) FileName
CHARACTER Ans
CHARACTER (7) FileStatus
CHARACTER (*), PARAMETER :: NameChars = &

" abedefghijklmnopqrstuvwxyz” &
“ABCDEFGHIJKLMNOPQRSTUVWXYZ"

!
INQUIRE (IOLENGTH = RecLen) Student
WRITE (*, "('"Ten File: )", ADVANCE ="NO")
READ*, FileName
INQUIRE (FILE = FileName, EXIST = IsThere)
IF (IsThere) THEN

WRITE (*, "('File dang ton tai. &

Xoa va Thay the? (Y/N)? )", &
ADVANCE ="NO")
READ*, Ans
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IF (Ans =="Y") THEN
FileStatus = "REPLACE" ! X0a file va tao mdi
ELSE
FileStatus = "OLD" ! Cap nhét vao file cii
END IF
ELSE
FileStatus = "NEW" ! File khong ton tai. Tao file méi.
END IF
OPEN (1, FILE = FileName, STATUS = FileStatus, &
ACCESS ="'DIRECT', RECL = RecLen)

Ans="" ! Khdi tao gia trj bang trong rong
DO WHILE (Ans /="Q")
PRINT*

PRINT*, "A: Them ban ghi moi"
PRINT#*, "D: Hien thi tat ca cac ban ghi"
PRINT#*, "Q: Thoat"
PRINT*, "U: Cap nhat ban ghi dang co"
PRINT*
WRITE (*, "('Ban chon? (ENTER): )", &
ADVANCE ="NO")
READ¥*, Ans
SELECT CASE (Ans)
CASE ("A"’ "a")
CALL ThemBanGhi
CASE ("D", "d”)
CALL HienThi
CASE (HU", "u")
CALL CapNhat
END SELECT
END DO
CLOSE (1)
CONTAINS
SUBROUTINE ThemBanGhi

gUBROUTINE HienThi
gUBROUTINE DocSoNguyen( Num )
gUBROUTINE XoaDauCach( Str)
gUBROUTINE CapNhat

END

Trong chuong trinh trén, d§ dai truong Name cia MauHSSV duoc khai bao 1a hing vi n6 s&

dugc str dung trong cac khai bao khac nita. Bién co ban trong chwong trinh 14 Student c6 kiéu dir liéu
MauHSSV. Cau 1énh INQUIRE dé x4c dinh do dai ban ghi cho cau 1énh OPEN sau d6. Chuong trinh
s& dung hoi thoai dé nguodi st dung nhép tén file. Cau 1€énh INQUIRE tiép theo xac dinh xem file co
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tdn tai khong. Tuy thudc vao trang thai ton tai cua file ma tham sb STATUS trong 1énh OPEN s€ mé
file cho hop 1y.

Doan chuong trinh tiép theo tao thuc don (Menu) dang ddi thoai, cho phép nguoi st dung luya
chon cong viée s& lam. Trong thyc don ciia chuong trinh nguoi sir dung c6 thé gd ky tu in thuong hodc
in hoa. Tuy nhién, s& thuan loi hon néu ta xay dung thém mét chuwong trinh con doi chit thudng thanh

chtr hoa nhu sau.

FUNCTION ChToUpper( Ch)

! Chuong trinh doi chu in thuong thanh chu in hoa
CHARACTER Ch, ChToUpper
ChToUpper = Ch

SELECT CASE (Ch)
CASE ( Mgty )
ChToUpper = CHAR(ICHAR(Ch) + &
ICHAR("A") - ICHAR("a"))
END SELECT
END FUNCTION ChToUpper

Chuong trinh con ThemBanGhi 1am nhi¢ém vy chén thém médt ban ghi maéi vao cudi file dir liéu

dang ton tai hodc chén vao dau mot file moi.

SUBROUTINE ThemBanGhi
RecNo =10
EOF =0
DO WHILE (EOF == 0)
READ( 1, REC = RecNo+1, IOSTAT = EOF )
IF (EOF == 0) THEN
RecNo = RecNo + 1
END IF
END DO
RecNo = RecNo + 1
Student = MauHSSV( "a",0)
DO WHILE ((VERIFY( Student % Name,NameChars )== 0))
PRINT?*, "Cho ten SV: "
READ '"'(A20)", Student % Name
IF (VERIFY(Student % Name,NameChars ) == 0) THEN
PRINT*, "Mark: "
CALL DocSoNguyen( Student % Mark )
WRITE (1, REC = RecNo) Student
RecNo = RecNo + 1
END IF
END DO
END SUBROUTINE ThemBanGhi

Vi Fortran khong c6 kha ning xac dinh s6 ban ghi trong file, nén ta phai thyc hién viéc “doc bo
qua” cac ban ghi dé nhan biét s6 ban ghi nay. Cach doc bo qua nay khong ton nhiéu thoi gian. S6 ban
ghi s& dugc xac dinh boi bién RecNo trong vong lip DO WHILE. Cau 1énh WRITE s& ghi vao file
toan b thong tin ctia mot sinh vién chira trong ban ghi. Chuong trinh con DocSoNguyen duoc goi dé

nhap diém 12 mot s6 nguyén hop 18. Chuong trinh con HienThi st dung vong lip DO WHILE dé doc
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va hién thi noi dung file. Chuong trinh con CapNhat thyc hién viéc tim tén mdt sinh vién va sira ddi
ndi dung thoéng tin vé& sinh vién nay. Trong truong hop & déy, thong tin chi c6 mot truong diém
(Mark). Chuong trinh con XoaDauCach dung dé x6a bo cac ddu cach (néu c6) trong bién dua vao dé

tim (tén sinh vién) va trudng Name ciia ban ghi dé dam bao viéc so sanh hai xau ky tu.

SUBROUTINE DocSoNguyen( Num )
INTEGER Err, Num
Err=1
DO WHILE (Err > 0)

READ (*, *, IOSTAT = Err) Num

IF (Err > 0) PRINT*, "Sai du lieu! Vao lai."
END DO
END SUBROUTINE DocSoNguyen

SUBROUTINE HienThi
RecNo =1
EOF =0
DO WHILE (EOF == 0)
READ (1, REC = RecNo, IOSTAT = EOF) Student
IF (EOF == 0) THEN
PRINT "(A20, I3)", Student
END IF
RecNo = RecNo + 1
END DO
END SUBROUTINE HienThi

SUBROUTINE CapNhat

CHARACTER (NameLen) Item, Copy
LOGICAL Found
Found = .false.
EOF =0
PRINT*, "Sua diem cho ai?"
READ "(A20)", Item
CALL XoaDauCach( Item )
RecNo =1
DO WHILE (EOF == 0 .AND. .NOT. Found)
READ (1, IOSTAT = EOF, REC = RecNo) Student
IF (EOF == 0) THEN
Copy = Student % Name
CALL XoaDauCach( Copy )
IF (Item == Copy) THEN
Found = .true. ! Tim thiy
PRINT?*, 'Found at recno', RecNo, &
' Enter new mark:'
CALL DocSoNguyen( Student % Mark )
WRITE (1, REC = RecNo) Student
! Ghi vao file
ELSE
RecNo = RecNo + 1
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END IF
END IF
END DO
IF (.NOT. Found) THEN
PRINT#*, Item, ' Khong tim thay...'
END IF
END SUBROUTINE CapNhat

SUBROUTINE XoaDauCach( Str)
CHARACTER (*) Str
INTEGER 1
I=1
DO WHILE (I < LEN_TRIM( Str))
IF (Str(I:I) ==" ") THEN
Str(I:) = Str(I+1:)
ELSE
I=1+1
END IF
END DO
END SUBROUTINE XoaDauCach

BAI TAP CHUONG 9

9.1 Viét chuong trinh nhap vao mot mang mot chiéu gdm N phén tir 13 nhitng s6 thuc chua gia
tri quan tric cua mot bién ngau nhién. Tinh cac dic trung trung binh s6 hoc, phuong sai, d§ 1éch
chuin, d6 bat ddi xtmg, trung vi va cac t vi ciia chudi. In két qua theo qui cach mdi mot dic trung

trén mdt dong véi nhitng chu thich hop 1y.

9.2 Cho file sb liéu dang TEXT chira két qua quan tric cta cac bién X), X;, ..., X,,. Céu trac file
nhu sau. Dong 1 1 tiéu dé mo ta nodi dung file. Dong 2 1a hai s6 nguyén duong (N, M) chi s6 lan quan
trac (N — dung lwong miu) va sb bién (M). Cac dong tiép theo mdi dong chira M sb thuc 14 gid tri quan
tric X5, Xiz, ..., Xim 140 thir i (i=1,2,...,N) cia cac bién X}, X, ..., X, cac gia tri dugc viét cach nhau it
nhit mot déu cach. Hiy doc file sb liéu va tinh cac dic trung thdng ké cua cac bién X, X, ..., X,
trung binh s hoc, trung vi (median), phuong sai, dd 1éch chuan, cac mémen gdc va momen trung tim

bac 2,3,4.In Kkét qua vao mot file méi dudi dang thich hop.

9.3 Ciing véi file sd liéu nhu & bai tap 9.2, hdy viét chuong trinh tinh: Trung binh sb hoc, do
Iéch chuén cua cac bién X, 5 X5 ..., X, va cdc ma trin twong quan, ma trén tuong quan chuén hoéa cua

ching. In két qua vao mot file mai.

9.4 Cho file s6 liéu dang TEXT chtra két qua quan tric ctia bién Y (bién phy thudc) va cac bién
X, X, ..., X, (bién doc 1ap). Cau tric file nhu sau. Dong 1 14 tiéu d& mo ta noi dung file. Dong 2 14 hai
sd nguyén duong (N, M) chi sb 1an quan tric (N — dung lugng mau) va sb bién doc lap (M). Cac dong
tiép theo moi dong chua M+1 $6 thyc 1a gia tri quan tric Vir Xily Xi2y +eer Xim lan thir i (i=1,2,...,N) cta
cacbién ¥, X, Xo, ..., X, cac gia tri dugc viét cach nhau it nhét mot diu céch. Hay viét chuong trinh
doc file sb liéu va tinh: Trung binh s6 hoc va do 1éch chuén cua cac bién Y, X;, Xs, ..., X,,, cac hé sb ay,

a, ..., ay, cua phuong trinh hdi qui y = ap + ax; + ... + a,x,. In két qua vao file mai.
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9.5 Cho ham sb f{x) = 3sin2x. Str dung cong thirc giai tich va cac so dd sai phan v6i do chinh
xac bac nhét: f(x)=(f(x+Ax)f{x))/Ax; d6 chinh xac bic hai: f(x)= (f{(x+Ax) — fix—Ax))/2Ax; va do
chinh xac bac bon: fi(x)= (4/3) (f(x+Ax) —fix—Ax)) / 2Ax — (1/3) (f(x+2Ax) — fix—2Ax))/4Ax, tinh dao
ham bac nhit cua ham sb trén doan [—7/2; 7/2]. Ly Ax = 0.1 radian. In két qua vao mét file méi duéi

dang (cot cudi cung 1a gia tri dao ham tinh theo cong thirc giai tich):
HO TEN.:....... ...
DAO HAM BAC NHAT CUA HAM SO F(X) = 3*SIN(2*X)
X DH1_1 DH1_2 DH1_4 ANAL

9.6 Cho ham sb f{x) = 2cosx. St dung cong thirc giai tich va cac so d6 sai phan v6i d chinh xéac
bac hai va do chinh xac bac bdn, tinh dao ham bac hai cia ham sb trén doan [—m 7. Léy Ax = 0.1

radian. In két qua vao mdt file méi dudi dang tuong ty nhu ¢ bai tap 9.5.

9.7 Cho ham sb f{x,y)=sin(x)+cos(v)+sin(x+y), véi xe[0 ; 2], ye [-w/2 ; /2]. Sit dung cong
thirc giai tich va cac so dd sai phan 5 diém d6 chinh xac bac hai va 9 diém d6 chinh xac béc hai, tinh
Laplaxian ctia ham s6 khi cho 4 = 0.1 radian. In két qua vao mét file méi dudi dang twong ty nhu &
bai tap 9.5.

9.8 Gia s qua trinh truyén nhiét xudng cac 16p dit sau duoc md ta bodi phuong trinh

z—f =K % , trong d6 T = T(z, 1), v6i z 1a d sau tinh tir bé mat, ¢ 14 thoi gian trong ngay tinh bang
z

giay (s); K 1a h¢ sb truyén nhiét. Hay viét chuong trinh tinh sy phan bd nhiét d6 theo d6 siu va theo

thoi gian. Cho biét z e [0; 1 (m)], t € [0; 24 (h)]; K = 3xI107. DPiéu kién ban dau:

T7(z,0)= {Z)Jr 185 zigz, didu kién bién: T(0, t) = 3cos(27/ (24*3600) *t + 22/3) + 20; T(1,

1) = 20. In két qua vao file méi dudi dang thich hop.

9.9 Viét chuong trinh x8y dung mot co so dit li€u luu trix hd so cén bd cua mot co quan.
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PHU LUC

1. TRINH TU CAC CAU LENH TRONG MQT PON VI CHUONG TRINH FORTRAN

Cau lénh PROGRAM, FUNCTION, SUBROUTINE hoic MODUL

Ciu Iénh USE

Cac Iénh dinh
dang
FORMAT

Cau lénh IMPLICIT NONE

Cac ciu Iénh
PARAMETER va
DATA

Cic cdu Iénh dinh nghia kiéu dir liéu,
khoi giao dién, khai bio bién, hing va

Kidu dit ligu

Cac cau Iénh thyc hién

Cau lénh CONTAINS

Cac chwong trinh con trong

hodc cic chwong trinh con modul

Céu 1énh END

2. TOM TAT CAC CAU LENH CUA FORTRAN

Tén cdu lénh

Mo ta

ALLOCATABLE Chi dinh thudc tinh dong cho bién mang

ALLOCATE Cép phét by nhé cho bién mang dong hoic con tro dong

BACKSPACE Pua con tré file lui vé mot ban ghi

BLOCK DATA Chuong trinh con dac biét dung dé khoi tao dix lidu

CALL Loi goi chuong trinh con SUBROUTINE

CASE Chi dinh tap gia tri dugc chon trong cau 1énh SELECT CASE

CHARACTER Lénh khai bao bién, hang kiéu ky tu

CLOSE Lénh dong file

COMMON Lénh khai bao dung chung by nhé

COMPLEX Lénh khai bao bién, hang kiéu s6 phirc

CONTAINS Lénh phan tach giita phan than don vi chuong trinh va khdi cac
chuong trinh con trong

CONTINUE Lénhqkhélng thuc hién, thuong dung dé két thac chu trinh hoac
chuyén tiép gitta cac doan trong chuong trinh

CYCLE Chuyén diéu khién dén cau 1énh két thuc chu trinh (END DO)
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Tén cdu lénh

Mo td

DATA Lénh khéi tao dit ligu cho bién

DEALLOCATE Giai phong bo nhd cho bién mang dong hodc con tré dong

DIMENSION Chi dinh thudc tinh mang cho bién, c6 thé dung nhu 1énh khai
bdo mang

DO Lénh m& dau cho mot chu trinh lap

DO WHILE Lénh mé ddu cho mét chu trinh lp c6 diéu kién

DOUBLE Lénh khai bao bién, hing thuc c6 d6 chinh xac gap doi

PRECISION

END Lénh két thuc don vi chuong trinh hodc chuong trinh con

Tén cdu Iénh Mo ta

ENDFILE Ghi vao file tudn ty ban ghi két thuac file tai vi tri con tré file
hién thoi

ENTRY Khi chén 1énh nay kém theo tén méi va danh sach dbi sé cua
chuong trinh con vao mt vi tri nao d6 trong chuong trinh con,
né c6 thé lam thay doi vi tri bat dau cta chuong trinh con khi
dung 101 goi véi tén mai

EQUIVALENCE Lénh khai bao dung chung bd nhd

EXIT Lénh thoat khéi chu trinh ¢ diéu kién

EXTERNAL Khai béo tén cua chuong trinh con ngoai

FORMAT Khai bao dinh dang vao/ra dit liéu

FUNCTION Tt khoa khai bado d6 la chuong trinh con dang ham

GOTO Lénh nhay vo diéu kién

IF Lénh ré nhanh

IMPLICIT Khai bao danh sach cac bién, hang c6 ky tu ky tw dau dugc chi
ra la nhiing bién, hang c6 thugc tinh khai bdo an

INCLUDE Chi ra tén file (ca duong din) chtra doan chuong trinh s& chén
vao vi tri cua lénh

INQUIRE Lénh truy van Vé trang thai yé thuoc tinh cua file hodac kich
thudc bo nhd chiém gilt ciia bién/ban ghi

INTEGER Lénh khai bao bién, hang c6 kiéu dir liéu s6 nguyén

INTENT Lénh khai béo thudc tinh du dinh cho céc ddi s6 hinh thic cua
chuong trinh con

INTERFACE Tur khéa m& dau khai bao khéi giao dién

LOGICAL Lénh khai bao kiéu dit liéu 16gic

MODULE Tu khoa chi don vi chuong trinh 1a loai modul

NAMELIST Lénh khai bao danh sach cac khoi va bién trong namelist

NULLIFY Pua bién con tro vé trang thai khong tré vao dau ca

Tén cdu lénh Mo ti
OPEN Lénh m¢ file
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Tén cdu lénh

Mo td

OPTIONAL Lénh chi ra cac dbi s c6 thudc tinh tuy chon trong chuong trinh
con

PARAMETER Khai bao chi dinh thudc tinh hing

PAUSE Lénh tam dung chuong trinh

POINTER Khai béo chi dinh bién c6 thudc tinh con tro

PRINT Lénh két xudt thong tin ra thiét bi chuan (thudng 1a man hinh)

PRIVATE Khai bao bién, hing c6 thudc tinh riéng chi trong ndi bo cua
modul

PROGRAM Tur khoa chi don vi chuong trinh 1a chuong trinh chinh

PUBLIC Khai bao bién, hing c6 thudc tinh cong cong, cd thé truy cap
duoc tu cac don vi chuong trinh khac c6 sit dung modul

READ Lénh doc dir liéu vao tir thiét bi

REAL Lénh khai bao bién, hang c6 kiéu dir liéu so thuc

RECURSIVE Chi dinh thu tuc dé€ qui cho chuong trinh con

RETURN Lénh chuyén diéu khién vé chuong trinh goi tir chuong trinh con

REWIND Pua con tro file trd vé dau file cua file tuan tu

SAVE Khai bao thugc tinh bao luu gia tri ctia cac bién trong chuong

trinh con

SELECT CASE

Lénh chi dinh cu trac r& nhanh

SEQUENCE Chi dinh thuoc tinh Iuu trit theo trinh tu XuAt hién cua kiéu dit
li€u do nguoi dung dinh nghia

STOP Lénh dimg han chuong trinh tai mot thoi diém nao do khi
chuong trinh chua két thuc

SUBROUTINE Tt khoa khai bao d6 1a mot chuong trinh con dang thu tuc

TARGET Chi dinh thudc tinh dich cho bién ma né 1a dich cua con tré

TYPE Tir khoa dinh nghia kiéu dir liéu ciia ngudi ding ty thiét 1ap

USE Tur khoa khai bao tén modul s€ dugc su dung trong chuong trinh

WHERE Cau Iénh thuc hién viéc tim kiém trong mang

WRITE Lénh két xut thong tin ra thiét bi

.MQT SO HAM VA THU THUC CUA FORTRAN

Tén ham, thu tuc

Chirc nang

ABS(A) Gia tri tuyét ddi cua s nguyén, sb thue hodc sb phtic A
ACOS(X) Arccosine (ham nguogc cia cosine) cua X
AIMAG(Z) Phan 4o cua sb phiic Z

AINT(A [,KIND])

Phan nguyén (12 sé thyc) 16n nhat khong vuot qua A

ANINT(A [,KIND])

Phén nguyén (la sb thyc) gan nhit cia A

ASIN(X)

Arcsine (ham nguoc cua sine) cia X
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Tén ham, thi tuc

Chirc ning

ATAN(X) A’rctang (ham nguoc cua tang) cua X, trong pham vi —1/2
dén /2

CEILING(A) S6 nguyén nho nhit khong nho hon A

CMPLX(X[,Y][,KIND]) Dbi s6 X hoic (X, Y) ra sé phuc

CONJG(Z) Lién hop phuc cua Z

COS(X) Cosine cia X

COSH(X) Cosine hyperbol cua X

DIM(X, Y) max(X-Y, 0)

EXP(X) e

FLOOR(A) Sé nguyén l6n nhat khong vuot qua A

INT(A [,KIND]) Doi s6 A thanh sé nguyén va chit cut phan thap phan

LOG(X) Logarit co s6 tu nhién cua X

LOG10(X) Logarit co s6 10 cua X

MAX(A1,A2[,A3,...])

Gia tri 16n nhat cua cac sb Al, A2, A3,...

MIN(A1,A2[,A3,...])

Gia tri nh6 nhat cua cac sb Al, A2, A3,...

MOD(A, P)

S6 du cua phép chia A cho P, bang A-INT(A/P)*P

NINT(A [,KIND])

S6 nguyén gan nhit véi A

REAL(A [,KIND])

Doi sb A thanh sb thyuce

SIGN(A, B) Tri tuyét di cia A nhan véi dau cua B

SIN(A) Sine cua A

SINH(A) Sine hyberbol cua A

SQRT(A) Can bac hai cia A

TAN(A) Tang cua A

TANH(A) Tang hyberbol cua A

ACHAR(D) Ky tu c6 ma ASCII 1a I véi I trong khoang 0-127
ADJUSTL(STR) Tra vé xau STR c¢6 clung d6 dai nhung da can 18 trai
ADJUSTR(STR) Tra vé xau STR c6 cung d6 dai nhung da cin 1& phai

CHAR( [,KIND))

Ky tu co vi tri 1a I ctia hé théng sép xép tht tu duoc cho
boi KIND

TACHAR(C)

Ma ASCII cua ky tu C

ICHAR(C)

Vi tri cta ky tu C trong hé thong sap xép thir tu

INDEX(STR, SUBSTR [BACK])

Vi tri bat gap dau tién cia SUBSTR trong STR, tinh tir
bén trai (néu BACK=FALSE—ngam dinh) hoic bén phai
(néu BACK=TRUE), bang 0 n¢u khong tim thay

LEN_TRIM(STR)

Do dai ciia xau STR khi da cat bo cac dau cach bén phai

LGE(STR_A, STR_B)

Bing TRUE néu STR_A tiép sau STR_B theo thir tw
ASCII hodc bang nhau (v€ mat tr vung), bang FALSE
néu ngugc lai

LGT(STR_A, STR_B)

Bing TRUE néu STR_A tiép sau STR_B theo thir tu
ASCII, bang FALSE néu nguoc lai
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Tén ham, thi tuc

Chirc ning

LLE(STR_A, STR_B)

Bing TRUE n‘é'u STR_A dung tru6ec STR_B theo thir ty
A’SCII hodc bang nhau (vé mat tir vung), bang FALSE
néu ngugc lai

LLT(STR_A, STR_B)

Bing TRUE néu STR_A diing truécc STR_B theo thi ty
ASCII, bang FALSE néu nguoc lai

LEN(STR) S6 ky tu cua STR néq 1a bién v6 hudng, hodc sb phan tur
cua STR néu no la bien mang

REPEAT(STR,NCOPIES) Gop NCOPIES lan xau STR

TRIM(STR) Tra vé xau STR da cét bo cac dau cach bén phai nhat

EPSILON(X) S6 ma hau nhu ¢6 thé bo qua so v6i 1 (s6 vo cling bé
2P )

HUGE(X) Gi4 tri 16n nhit cta bién X c6 kiéu thuc hodc nguyén

PRECISION(X) Do chinh xac thap phan (sb chir s6 thap phan biéu dién
chinh x4c) cua sb thuc hodc sé phirc

TINY(X) S6 dwong nho nhét cua sé thuc

BIT_SIZE(I)

S bit 1on nhét biéu dién s6 nguyén

BTEST(I, POS)

Bang TRUE néu bit thir POS ctia s6 nguyén I bang 1
(Chu y: SO thtr ty bit danh s6 tir 0 tinh tir bén phai sang
cua day bit biéu dien so I)

IAND(1, J)

Tra vé s6 nguyén biéu dién cac bit ciia I va J tvong tng
bang 1, vi du IAND(255, 128)=128, vi bit thir 7 cua hai
s6 déu bang 1, tirc 128 =1.2"+0.2°+ ... 0.2°.

ISHFT(1, SHIFT)

Gia tri ciia I khi dich chuyén tit ca cac bit cia I sang trai
(SHIFT duong) hodc sang phai (SHIFT am) SHIFT vi tri

ALLOCATED(ARRAY) Nhan gia tri TRUE néu ARRAY di duogc cdp phat bo nhé

LBOUND(ARRAY[,DIM]) Tra v& chi s6 mang ddu tién (néu bo qua DIM) hodc chi
sO dau tién cua chiéu DIM cua ARRAY

SHAPE(SOURCE) Tra vé kich thudce cac chiéu cia mang SOURCE, néu

SOURCE 1a v6 huéng thi kich thuéc bang khong

SIZE(ARRAY [,DIM])

Tra vé kich thudc [chiéu DIM] ciia mang ARRAY

UBOUND(ARRAY[,DIM])

Tuong ty nhu LBOUND nhung 1a chi s6 cudi ciing

MAXLOC(ARRAY[,MASK])

Tra vé dia chi phan tir mang c6 gia tri 16n nhat. Néu c6
d6i s6 MASK thi MASK 13 mang céac phan tir 16gic co
cung kich thudc voi ARRAY trong truong hop nay chi
¢6 cac phan tit TRUE méi dugc xét dén.

MERGE(TSOURCE, FSOURCE,

Tra vé mang c6 cung kich thudc voi ca ba tham s6. Cac

MASK) phan tir cia mang két qua s& 1a nhirng gia tri lay tir mang
TSOURCE hodc FSOURCE tuy thudc phan tir twvong ung
cua MASK la TRUE hay FALSE.

MINLOC(ARRAY|[,MASK]) Tuong ty nhu MAXLOC nhung 13 gid tri nho nhat.

TRANSPOSE(MATRIX) Tra vé ma tran chuyén vi cia MATRIX

ASSOCIATED(POINTER Néu khong ¢6 TARGET, két qua 1a TRUE néu POINTER

[,TARGET]) duogc lién két voi mot dich, 1a FALSE néu nguoc lai.
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Tén ham, thi tuc

Chirc ning

Trang thai POINTER phai 1a chua xac dinh. Néu c6
TARGET, két qua 1a TRUE néu POINTER duoc lién két
v6i n6. Néu TARGET ciing chinh 1a con tré thi dich cua
né dugc so sanh véi dich cia POINTER, va sé tra vé
FALSE néu hoidc POINTER hodc TARGET chua duge
lién két.

KIND(X)

Tra vé gia tri tham s0 loai dit li¢u ctiia X

SELECTED_INT_KIND(R)

Gia tri tham s6 loai ddi véi dit liéu kiéu sé nguyén co thé
biéu dién tat ca cac gia tri nguyén trong khoang

R R . TV« A
—10" <n <10 véi R 1a mot s6 nguyén.

SELECTED_REAL_KIND([P] [,R])

Gié tri tham s6 loai d6i vé6i dir liu kiéu s thuc c6 do
chinh xac thap phan it nhat1a P, va pham vi s6 mil thap
phan it nhat 1a R. it nht mot trong hai tham s P, R phai
xudt hién.

RANDOM_NUMBER (X)

Tha tuc tao bd s6 ngau nhién (0 < X < 1)

RANDOM_SEED ()

Tha tuc khoi tao gia tri gbc bo s6 ngau nhién cua bo xir
ly

DATE_AND_TIME(|DATE] [,TIME]
[,ZONE] [,VALUES])

Thu tuc tra vé cac gia tri (1a trong rong hoac HUGE(0)
néu khong c6 dong ho):

— DATE (Character) dang CCYYMMDD (thé ky-ngay)
— TIME (Character) dang HHMMSS.SSS (gio—mili gidy)

— ZONE (Character) dang Shhmm (hi¢u gitta gio dia
phuong va gio UTC, S la dau

— VALUES mang it nhat 8 phan tir, ma gié tri ctia chiing
tuong tng la Nam, Thang, Ngay, hiéu thoi gian theo phut
so voi UTC, gio, phut, gidy va mili giay.
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