Pém cdc phan t

* Cac nguyén li co ban

* Hodn vj va td hop

* Hé sO nhj thirc

* Nguyén ly 16ng chim b6 ciu
e Thuat toan chia dé tri

e Thuat toan quy hoach dong



Ly thuyét to hap

Ly thuyét t6 hop la mot phan quan trong clia toadn roi rac, chuyén nghién

clru su sap xép cac doi tuwgng.

e Liét ké, dém cac doi twong cé nhirng tinh chat nao dé. Dém cac phan
t& xuat hién nhiéu trong toan hoc cling nhu tin hoc, dwoc dung dé giai
quyét nhiéu van dé cling nhv duoc dung nhiéu khi tinh xac suat ctia cac
bién co.

Vi du, cAn dém sb cach khac nhau dat mat khau thoa man cac diéu kién: D6
dai it nhat 6 ky tu va khong vuot qua 8 ky tuw va moi ky tw 3y tir tap
[IO’__’9”’a’..’Z’]

* Tao ra mdt cach sap x€p cac dbi twong théa man tinh chat nao dé.

Vi du, xay dung thoi khda biéu, lich thi, hay phuong dn san xuét, ...



(1)

Quy tac cong

e Quy tac cong Gia st cd hai cong viéc. Viéc th& nhat co thé lam bang
n, cach, viéc th hai cé thé lam bang n, cach, khi d6 cé n; + n, céch
lam mot trong hai cong viéc do.

e Vi du: Can chon mot dai biéu la nam sinh vién cé diém trung binh tu
8.0 tr& 1én hodc la nit sinh vién c6 diém trung binh tir 7.5 tr& 1én. Biét
rang c6 20 sinh vién nam thoa man tiéu chuan, 25 nit sinh vién thoa
man tiéu chuan. Nhu vy cé 20 + 25 cach chon dai biéu.

* Quy tac nay co thé phat biéu dudi dang ngdn ngu* tap hdp nhu sau:
Néu Al,AZ, .., Ay la cactap roi nhau khi d6 s6 phan tir ciia hop cac
tap nay bang tong s cac phan tlr cdia cac tap thanh phan.

|A; UA, U UA,| = [A1] + |Az] + -+ |4,



(2)

Quy tac nhan

e Quy tac nhan: Gia st c6 mot nhiém vu duwgc tach ra lam hai cong viéc. Viéc
th nhat cé thé lam bang n, cach, viéc thir hai cé thé lam bang n, cach, khi
do cé ny X n, cach lam nhiém vuy 6.

* Vi du: Can chon hai dai biéu, mét Ia nam sinh vién cé diém trung binh tu
8.0 tro' 1én va mot la ni sinh vién c6 diém trung binh tir 7.5 tro |én. Biét
rang c6 20 sinh vién nam théa man tiéu chuan, 25 nit sinh vién théa man
tiéu chuan. Nhu vay cé 20x25 cach chon dai bleu

* Quy tac nay co thé phat biéu dudi dang ngon nglr tap hO’p nhu sau: Chon
mot phan tlr cla tich Dé-cac Ay X Ay X - X Ay duoc ti€n hanh bang cach
chon lan luot tirng phan tir cia A4, mot phan tu’ cla A,, ..., mot phan t
cua 4,,.

[Ag X Ay X - X Ap| = [A1] X |Ag] X -+ X |Ay]



Cac nguyén |i co ban cta phép dém (3)

Vi du
1) Dém s6 cach khac nhau dat mat khau thda man cac diéu kién sau:

v'Dd dai it nhat 6 ky tu va khdng vurot qué 8 ky tu;
v'M&i ky tu 13y tir tap [0./9'/a"./2]

2) H3y cho biét bién k nhan gid tri bang bao nhiéu sau khi chay tirng
doan chuong trinh dudi day:




C& sd clia phép dém (4)
Nguyén ly bu tru

* Quy tic cOng co thé dan dén trung lap vi mot s6 trwdng hop bi tinh
hai lan. D& tinh dung s cach thuc hién nhiém vy, ta cdng sé cach lam
moi mot trong hai viéc roi trir di s6 cach lam bi tinh hai [an = nguyén
1V b trir.

Vi du: d&m sé lvong xau nhi phan d6 dai 8, bat dau bang bit 1 hoac
két thuc bang hai bit 00.

128 (s6 xau bat dau bang 1) + 64 (s6 xau két thic 00) — 32 (s6 xau bat
dau bang 1 va két thic 00) = 160

* Theo nguyén ly tdp hop: |[AU B| = |A| + |B| — |A n B|



Trong ‘mét trudng dai hoc c¢d 18 sinh vién toan va 325 sinh vién tin

hoe.

a) Cé bao nhiéu cach chon hai dai dién sac cho mdt la sinh vién
todn con ngudi kia la sinh vién tin hoc?

h) Cé bao nhiéu cdch chon mot dai dién hoac 1a sinh vién toan hoac
l]a sinh vién tin hoe?



Tt New York tdi Denver cd © hang hang khong va cé 7 hiang bay
tit Denver tédi San Francisco. Co bao nhidu khad nang khac nhau dé&
bay tit New York d&n San Francisco qua Denver?

Mot phiéu tric nghiém da lya chon gom 10 cidu hoéi. Mo cau héi o6
4 phudng an tra léi. |

a) Cd bao nhiéu cdch dién mdét phi€u trac nghiém néu moi cdu hoi
déu duge tra loi?

h) Cd bao nhiéu cach dién mét phiéu trac nghiém néu oo thé bo
trong.



T 1 dén 1000 cé bao nhiéu sé chia hét cho 6 hodc chia hét cho 9?



Hoan vi va chinh hop

* Hoan vj clia mot tap cac doi twong khac nhau la mot cach sap xép cd
th tu cda cac doi tugng nay.

* M6t cach sap xép cé thr ty r (r=n) phan tlr cha n phan t&r duoc
goi la moét chinh hop chdp r cua n phan tlr. Hodn vi la moét truong

hop dac biét khir = n.

*Cho§ ={1,2 3} Cach sap xép (3,1 2) la m6t hodn vi clia S, con céch
xép (3,1) la mot chinh hgp chép 2 cua S.

* Dinh ly: S6 chinh hop chap r cla n phan ti
Pnr)=nnh-1)n-2).n—-r+1)
P(n,n) =n!
e Vi du: Cé 3 ngudi A, B, C xép vao 3 cho ngbi thi cé 3!=6 cach xép, cac
cach do la ABC, ACB, BAC, BCA, CAB, CBA.



Co bao nhiéu cach xép 8 ngudi ngdi quanh mot ban tron, hai cach ngoi
dwoc goi la giéng nhau néu cach nay cé thé nhan dwoc tir cach kia
bang cach xoay ban.



T6 hop

* Mot td6 hop chap r cda mot tap hop la mot cdch chon khéng cé thi tu r
phan ti cua tap da cho
* Cho S ={1,2,3,4,5}. Khi dé {1,3,4} la mot td hgp chdp 3 cla S.

. __P(nr) _ n!
Cln,r) = r rl(n-r)!
e C(n,r)=C(n,n—r)
Vi du 1: Chon ngau nhién 2 ngudi trong 3 ngudi A, B, C. C6 C£ = ;—i' = 3, cac

cach doé la AB, AC, BC

Vidu 2: Dém s6 duong di tir gdc trai dudi lén goc

phai trén, moi [an di chuyén |én trén hodc di chuyén sang phai.




* C6 bao nhiéu cach lay ra 5 quan bai tL\J’,CCx) bai tu lo kho 52 quan sao
cho trong 5 quan bai lay ra ¢ 3 quan At va 2 quéan 10.

* DEm s6 duong di tlr gdc trai dudi 1én géc phai trén, J

moi lan di chuyén |én trén hodc di chuyén sang phai

va di qua diém diém tron.




Mot cau lac ho ed 25 thanh vién.
a) Co bao nhiéu cdch chon 4 thanh vién vao Uy ban thudng trye?

b) Cé hao nhidu cach chgon chd tich, phé cht tich, thu ky va thad
quy? |



Chinh hop va t& hgp suy rong

Hoan vi ¢ lap (chinh hgp 1ap)

* Tinh xac suat lay lién tiép 3 qua bong do ra khoi binh kin chira 5 qua
bédng do va 7 qua bdng xanh, néu sau moi lan 18y mot qua bong ra lai
bo nd trd lai binh.

=53 /123 (I1ay mau cé hoan lai)

* Pinh ly: S6 chinh hop 13p chap r cla n phan t& bang n”.



Chinh hop va td hop suy rong
T6 hop ldp

* Gia si trong mot dia hoa qua c6 tdo, cam, &, méi loai c6 it nhat 4 qua. Tinh s6_
cach lay 4 qua tu dia hoa qua néu thir ty lay la khdng quan trong, cac qua thudc

cung mot loai la khong phan biét.
—15 cach

* C6 bao nhiéu cach chon ra 5 to gidy bac tir
két dwng tién gobm nhirng to' 1, 2, 5, 10, 20,

50, 100 d6 néu th tu 1ay la khdong quan trong,
cac to thudc cung mot loai la khong phan biét.

* Pinh ly: S6 t6 hop 13p chap r chan phantirbang C(n +r — 1,7)
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Mét cia hang banh bich quy cé 4 loai khic nhau. Cé bao
nhiéu cdch chon 6 hép bdnh? Gid si la ta chi quan thm t6i loai bdnh

ma khong quan tam tai | hép banh cu th& ndoc va thd tu chon ching.

Gidi: S8 cdch chon 6 hop bdnh bang s6 t6 hgp lap chdp 6 cia 4 phédn
td. Theo dinh ly 2 ta nhén dugec C(4 + 6 - 1,6) = C(9,6). Tu do cd
9.8.7

C(9,6) = C(9,8) = T5z = 84 cich chon 6 hop banh quy.



Phuong trinh

I1+I«2+13=11

c¢6 bao nhidu nghiém nguyén khéng am?

Gigi: Ching ta nhin thdy méi nghiém ctha phuong trinh dng vdi mdt cach
chon 11 phén ti ti¥ mét tdp c6 3 loai, sao cho c¢d x; phén tu loai 1, x,
phin ti loai 2 va x; pbin ti loai 3 duge chon. Vi vAy s6 nghiém bang
s6 t8 hop lap chap 11 ti tdp co 3 phan ti.

C(3 + 11 - 1L11) = C(1811) = C(182) = ——— = 78



Hodn vi clia tip hop cd cac phan tir gibng nhau

* SO hoan vi clia n phan tl, trong dé cé n, phan t giéng nhau thudc
loai 1, n, phan tlr giong nhau thudc loai 2,..., va n;, phan tl& giong

nhau thudc loai k bang:
n!

n{in,!...ng!

* C4 thé nhan dwoc bao nhiéu xau khac nhau bang cach sap xé&p lai cac
chit cai cua tir ABBA?



Phudng trinh

x, + X + xy + xy, + x5 +ox, = 29

cd bao nhiéu nghiém nguyén khéng am sao cho
a) x, 2 1 vai i =1, 2 3, 4, 5, 6?7

by x; 2 1, xo 2 2, x3 > 3, x;, 2 4, xq > 5 va x, = 6?7



Bat dang thuc
Il + Iz + -1'] < 11
c¢ bao nhiéu nghiény nguyén khéong am?



Hé so nhi thire (1)

 Hang dang thirc PASCAL: V&in, k(n = k)
Cn+1,k)=Cnk—1)+C(nk)

 Tam giac PASCAL

(3) |
(o) (1) o
(5) (3) 3) L2 1
) () G)G) (5) «()=(D) 13 3
() (1) ) () () L4 6 41
@) Q) G) GGG 1 s 10 10 5 1
(8) (3) (3) (3) (2) (2) (®) Lo 15 15 6
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Hé so nhi thire (2)

Pinhli 1:

Zn:C(n,k) = 2"

k=0



Hé sO nhi thirc (3)

Pinh i 2 (Nhj thirc):
(x +y)" = 2 C(n, Hx"y!
= C(n, 0)x" + C(n Dx™ 1y +.«.+Cn,n—Dxy™ 1+ C(n,n)y"

Pinh i 3: )
Z(—nkcm, k) =0
k=0



* Tim hé sé cla x°y® trong khai trién (x + y)1°
 Tim hé sé cda x8 trong khai trién (x + 1)1V

° C(Tl, Zn) — }3=0 C(k; n)z

N N s s A N2 i A ! "
» Tim cong thirc tinh hé s6 cla x* trong khai trién (x T ;)



KT thuat truy hoi (1)
Vi du 1: Bai toan nuoi tho

1) Cac con tho khong bao gid chét
2) Hai thang sau khi ra d&i, méi cap thd méi sé sinh ra mét cap

thé con (mét duwre, mét cai)
3) Khi da sinh con réi thi ctr mdi thang tiép theo chung lai sinh

dwoc mot cap con mo
Gia s tir dau thang 1 c6 moOt c&p mai ra doi thi dén thang the n

sé cO bao nhiéu cap.



Goi f(n) la s6 thd & thang thir n
Thang1:Cé1lcapf(1) =1

Thang2: Cé1cap f(2) =1

f(n) =a
f(n+1)=b(cd6b — acipmdi
sinh)

f(m+2)=b+a
=fn+1+f(n)

(4] .
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Vi du 2: Bai toan nuoi tho 2

1) Cac con tho khong bao gid chét

2) Ba thang sau khi ra d&i, moi cap thd méi sé sinh ra mét cap
thé con (mét dwe, mot cal)

3) Khi da sinh con réi thi ctr mdi thang tiép theo chung lai sinh

dwgc mot cap con mo
Gia s tir dau thang 1 ¢c6 mot cdp md&i ra doi thi dén thang thir n

Sé cO bao nhiéu cap.



Vi du 3: Bai toan dém so lwong xau nhi phan

Pém so lvgng xau nhi phan ma khong cd hai bit 1 nao dirng canh nhau
n=1cd2xauthoamano, 1

n = 2 co 3 xau thoa man 00, 01, 10

n = 3 co 5 xau 000, 001, 010, 100, 101

n = 5 cd bao nhiéu xau thoa man?



KT thuat truy hoi (2)

* K7 thuat truy hoi con dung dé danh gia dé phirc tap thuat todn chia dé
tri.

* Thuit toadn chia dé trj chia bai todn thanh cac bai todn con cung dang
(none overlapping) nho hon.

* Thuat toan quy hoach dong chia bai toan thanh cac bai toan con cung
dang (overlapping) nho hon. Dung bang lwu trit lai phuong an cac bai
todn con, tranh dugc viéc phai giai lai bai toan con khi gap lai.



Thuat todn chia dé trj
Tinh AN

e Cach tinh

N
>Tinh B = A2
»>C = B X B x AN%Z

* DO phtrc tap

>fm) = £(3) +1
»0(logn)



Bai toan thap Ha noi

* Tro choi thap Ha ndi la tro choj véi nhitng chiéc dia cé kich
thu'%c SOICmOt khac nhau, cé 16 & gitra, nam xuyén trén ba chiéc
coc

* Trd choi bat dau bang trang thai cac dia dwoc chong lén nhau &
coc A, dia nh6é nam trén dfa I&n, tic |a dia nho nhat nam trén,
cung, tao ra mot dang hinh non. Yéu cau cla tro choi la _chuyén
toan bo s6 dia tr coc A sang coc C, tudn theo cac quy tac sau:

 Chi st dung 3 coc dé chuyén;

e M6t [an chi dwgc di chuyén modt dia nam trén clng tir coc nay
sang coc khac;

e MOt dia chi dugc dat 1én mat dia 1dn hon.

Cach chuyén n dia tir coc A sang C duwdi day la tbi wu.
Tinh s6 [an chuyén dia?

Chuyén(n-1,A,B)

Chuyén(1,A,C)

Chuyén(n-1,B,A)

f(1) =1;
f(2) = 3;
f)=fn-1+1+f(n—-1) =2" -



Bai toan lat gach

MOt san nha kich thuwde 2V x 2V khuyét 1 6.
Hay It san nha bang 4 loai gach hinh thudc tho.




Thuat toan quy hoach dong

Tro choi 10 co: nguwoi choi can vwot qua mot doan duwong dai n mét,
moi budc, ngudi choi cé ba cach nhay véi dd dai bwdc nhay tuong &ng
la 1 mét, 2 mét, 3 mét. Mot cach nhay thoa man la thuwec hién cac budc
nhay cé tdng ding bang n. PEm sé cach nhay théa man.

f(n) la s6 cach nhay thdéa man

fa)=1
f(2) =2
f(3) =4

f)=fn-1D+f(n-2)+f(n-3)



Cho bang gdm m hang, n cdt. Mo6i 6 cla
bang chira moét ki tw A hodc B. Xuat phat tir
gdc trai dudi, moi lan duoc di chuyén sang 6
bén trén hodc 6 bén phai. PEm s lvong
duong di dén gdc phai trén ma xau ghép tu
cac ki ty trén duong di la mot xau doéi xirng.

Goi f(x,y,u,v) la sé lugng duong ditir 6 (x,y) dén 6 (u, v)

Fryu,v) = ). FGy V)

(x",y") bén trén hoac bén phai cia 6 (x,y)
(u’,v")bén trai hoic bén dudi 6 (u,v)
kitwd o (x,'y') giong kitw o6 (u',v")



* Dinh Iy 1: Néu c6 k + 1 (hodc nhiéu hon) dé vat dugc dat vao trong k
hop thi cd it nhat mot hdp chira chira hai hodc nhiéu hon hai d6 vat.

* Vi du: Mot tap thé gdbm 367 ngudi, nhu vy cd it nhat 2 ngudi trung
ngay sinh.

* Dinh ly 2: Néu cé k do6 vat dugc dat vao trong b hdp, sé ton tai mot
a ., ~ |K] .
hOp chtra it nhat [—} vat.

 \/i du: Trong 100 nguoi cé it nhat [—} = 9 nguoi cung thang sinh.



Chirng td rang trong n + 1 s6 nguyén duong ddi mot khac nhau
khong vuot qua 2n, ludn tdn tai hai s6 nguyén td cung nhau.

Trong n + 1 s6 d6i mot khac nhau khong vuot qua 2n
—t6n tai hai s lién tiép nhau
- hai s6 dé nguyén td cung nhau.



Chirng td rang trong n + 1 s6 nguyén duong khéng vuot qua
2n, ludn tdn tai hai sO chia hét cho nhau.

Gigi: Ta vist mdl s6 nguyén e, @, .. @, dudi dang tich cia mot lay

thita co s6 2 v6i mot s6 1. Noi cach khdc ta co a = 2kj.qj trong do %
la s6 nguyén khéng am con g; la s6 duong 1é nhd hon 2n. Vi chi ¢ »n
s6 nguyén duong lé nhé hon 2n nén theo nguyén ly Dirichlet tén tai hai

trong cac +sé & g, g5, .., §,.( bang nhau, tdic 14 c6 hai chi s6 i va j
sao cho q = q, = g (g 14 gia tri chung cda ching). Khi dé o; = 2kiq
va g; = Qkiq- Suy ra, néu & = k; thi a; chia hét cho @, con trong trudng

hgp ngude lai ta cd a; chia hét cho e



