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PAI HQC QUOC GIA HA NOI PE THI MON: Céu triic dit liéu va giai thuat
TRUONG PAI HQC CONG NGHE Lép mon hoe: INT2203 1,3
Hoc ky I, Nam hgc 2012-2013
Thoi gian lam bai: 120 phat
Pé thi va ddp dn gom 8 trang
Khong si dung tai liéu hay thiét bj dién tir khi 1am bai

Cau 1. Cac phat biéu dudi day ding hay sai? Hay stra hodc bo sung y néu ban cho 1a sai.

a. Chiéu cao cua cay tim kiém nhj phan n dinh la O(logn).

b. Vi bang bam giai quyét va cham bang tham do tuyén tinh, phép remove(k) c6 thé thyc hién
don gian bang céch xo6a di gia tri & 6 twong tng, coi nhu chwa bao gid thyc hién insert vao 6
do.

c. V&i bang bam giai quyét va cham bang tham do binh phuong, khi bang chwa day thi phép
insert ludn thuc hién duoc.

d. Biéu dién db thi bang ma tran ké tét hon biéu dién bang danh sach ké.

e. Du biéu dién d6 thi bing ma tran ké hay bang danh séch keé thi thoi gian chay cua thuat toan
di qua do thi G=(V,E) theo bé rong déu 12 O(|V|+|E)).

Ludn thuc hién dugc sip xép topo trén db thi c6 huéng khdng chu trinh.

g. Vi min heap, cac phép toan findMin, findMax, deleteMin va insert déu thuc hién dugc trong
thoi gian O(logn).

h. Thuat toan thiét ké theo k§y thuat tham an cho 10i giai ti wu.

Dap an.

a. Sai. Cay TKNP léch c6 d6 cao la O(n).

b. Sai. Néu chi x6a thi phép tim kiém (find) sau phép remove c6 thé tham do thiéu.

c. Sai. Xem gido trinh dé rd hon truong hop tham do binh phuong khong khao sét hét bang.

d. Sai. Ma tran ké c6 wu diém 1a truy cap canh (u, v) trong thoi gian hang. Tuy nhién, khi d6 thi
I6n, it canh, ma tran ké chira nhiéu gia tri = 0 s& 1ang phi bo nhé. Ngoai ra ma tran ké khong
hd tro hiéu qua phép truy cap dén tap dinh ké cua dinh u cho trugc.

Sai. Chi dung khi cai bang danh séach ké.
Dung.

g. Sai. findMin mat thoi gian O(1). findMax s& mat thoi gian O(n), ta chi biét min nam & géc,
max c6 thé 1a bat cir dinh nao.

h. Sai. Tham an cho ta 16i giai tot, chua chac 1a t6i wu. Xem bai toan ba 16 trong giéo trinh.

Cau 2. Xét viéc luu tap hop U cac phan tir c6 gia tri khoa thuoc tap {0, 1, ..., n>-1} trong bang

bam. Véi timg phuong phap giai quyét va cham néu dudi, mot bang bam ¢ n ¢6 thé luu tbi da
bao nhiéu khoa phan biét?
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a. Tham do tuyén tinh

b. Tham do binh phuong
c. Tao day chuyén

Dap an.

a.n

b.n

c.n’

Cau 3. Max heap la cay thir ty bo phan c6 tinh chét khéa cha lén hon khéa con. Hay viét gia ma
thuat toan tuyén tinh xay dung max heap tir mot dy n phan tir. Van dung thuat toén vira néu cho
day dau vao (2203, 1, 3, 14, 16, 25, 12, 2012), hay v& két qua tirng budc thuc hién.
Dap an.
e Giama
Algorithm BUILDHEAP(A, n)
Input: mang A gém n phan tx
Output: mang A dugc S3p xép lai @& tuong ung véi mét max heap
for i « n/2-1 to O do
SIFTDOWN(A, i, n) // van dung thu tuc SIFTDOWN cho cay con géc A[i]

Algorithm SIFTDOWN(A, i, n)
Input: mang A gém n phan ti, i ung vséi chi sé géc cua cay con can thuc hién SIFTDOWN
Output: cay con géc A[i] thoea man tinh chit max heap
parent « i
while parent < (n — 1) / 2 do
leftChild < 2 x parent + 1
rightChild < leftChild + 1
maxChild < leftChild
ifT rightChild < n and A[rightChild] > A[leftChild] then
maxChild <« leftChild
iT A[parent] < A[maxChild] then
SWAP(A[parent] < A[maxChild])
parent < maxChild
else
break

e Vidu
Ban dau
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Cau 4. Cau nay hoi vé thuat todn sip xép nhanh Iy chét 1a phan tir ddu, nham sip giam dan mot
day sé thuc:
a)  Hay viét ma C++ cua thuat toan.
b)  Voi dau vao nao thi xay ra thoi gian chay xau nhat. Cho vi du.
c)  Phén tich d6 phuc tap thoi gian trong truong hop x4u nhat.
Dap an.
a)

void partition(double b[], int m, int& pPos){
double pivot = b[0];
int left = 1, right = m - 1;
while(left <= right){
while(left <= right && b[left] >= pivot) left++;
while(left <= right && b[right] < pivot) right--;
if(left < right){
swap(b[left], b[right]);
left++;
right--;
}
}
swap(b[0], b[right]);
pPos = right;
}

void quicksort(double a[], int n){
if(n <= 1) return;
int pivotPos;
partition(a, n, pivotPos);
quicksort(a, pivotPos);
quicksort(a + pivotPos + 1, n - pivotPos - 1);

3

b)

Trong ham phan hoach, khi chét chia mang n phan ta thanh mot phan khong ¢ phan tir nao, mot
phan chira n-1 phan tir thi c6 thoi gian chay xau nhat. Vi du dau vao 1a day c6 thir tu nguoc véi
thi tu yéu cau (1, 3, 5, 7, 8).

c)

Taco T(n) = O(n) + T(0) + T(n-1) = O(n?)

Cau 5. Xét 6 thuat toan sap xép: 1-sap xép xen vao, 2-sap xép lwa chon, 3-sip xép ndi bot, 4-sip
xép nhanh (lay chét 1a phan tir dau), 5-sap xép tron, 6-sap xép st dung heap va tinh chat: Néu
dau vao l1a mét danh sach da sdp diing thir i thi cde buéc cua thugt toan khdng thuc hién bat ki
bién doi nao trén danh séach.

Thuat todn ndo c6 tinh chét trén? Thuat toan nao khéng c6 tinh chat trén? Giai thich.

Dap an.
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1,2, 3, 4,[5 c6 tinh chat trén
6 khong c tinh chat trén

Cau 6. Xét 6 thuat todn sip xép & cau trudc va thuat toan sap xép co sb. Theo ban, thuat toan nao
t6t nhat cho mdi mé ta sap xép bo dit liéu dudi day? Giai thich.

a)  Mang c6 32000000 phan tir nguyén trong khoang tir 0 dén 32000000.

b)  Sap xép doc 1ap 1000000 mang, méi mang c6 5 phan tu.

c)  Séap xép mang 1000000 phan tir vai thai gian chay xau nhat 1a O(nlogn).

Dap an.
a) SXcosd
b) SXcheén
c) SXtron

Cau 7. Bai toan tim xau con chung dai nhat cia mot tap S cac x4u dugc tng dung nhiéu trong tin
sinh hoc. Xau con chung cta 2 xau 1a chudi cac ky tu lién nhau c6 mit trong ca 2 xau. Vi du tap
S gdm 2 xau la “HELLO” va “ALOHA” thi xau con chung dai nhat 13 “LO”.
a)  Hay viét gia ma thuat toan quy hoach dong tim xau con chung dai nhit cua 2 xau.
b) V& bang quy hoach dong cho 2 xau vi du ndi trén.
Dap an.
e Tham khao: http://www.ics.uci.edu/~dan/class/161/notes/6/Dynamic.html
e Y tuong: Goi 2 xau la A va B, do dai lan Iuot 1a m va n. Bang quy hoach dong c6 céac hang
g véi cac ky tu trong A, cot tng véi cac ky tu trong B. O (i, j) luu d6 dai cua xau hau té
chung dai nhét cua i ky tu dau cia A va j ky tu dau cua B.
0 Cacoohang0,cotOcogiatri =0: L(0,))=L(i,00=0
o L(ij)=1+L(@i-1,j-1)néuA[i] = B[j]
o L(i,j) =0 néu A[i] #BI[j]
a) Giama
Algorithm LCSTR(A, m, B, n)
Input: xau A chiéu dai m, xau B chiéu dai n
Output:
+ chiéu dai xau con chung dai nhit cua A va B luu trong maxLen

+ vi tri ky tu cudi cuna xau can tim trong A luu trong i
+ vi tri ky tu cudi cua xau can tim trong B luu trong j
for i « 0 to mdo L(i, 0) « O
for j « 0 ton do L(O, j) « O
maxLen < O
answer < <0, 0>
for i <« 1 to m do
for j « 1 to n do
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if A[i] # B[j] then L(i, j) < O
else
L(i, J) <« 1 + L(i-1, j-1)
ifT L(i, J) > maxLen then
maxLen < L(i,jJ)
answer < <i, j>
Bang quy hoach dong
ALOHA

orrm=x
oleoloNeNe)
OrFroo
NOOOO
oNoNoNek o
oleoloNeNe)

Cau 8. B thj ¢6 huéng co trong s6 G dugc cho trong danh séch ké& & hinh bén dudi. M&i nit
trong danh sach lién két c6 3 thanh phan: sé hiéu dinh, trong sé cung va dia chi nit tiép theo.

O +—1 | | o> 3 |3 o4 |10 [o]
1 ez s ]+
2 o[ T T
P N raramn
4 o
Hay
a) VE&dothiG.
b)  Cho biét G lién thong manh, lién théng yéu hay khdng lién thdng? Giai thich ngan gon.
c)  Cho biét 1 két qua cua thuat todn Tarjan sap xép topo trén G va cac budc dan toi két qua
nay.
d)  Cho biét két qua va cac budc thuc hién thuat toan Dijkstra tim do dai dudng di ngan nhat
tir dinh 0 t6i cac dinh con lai.
e)  Cho biét két qua va cac budc thuc hién thuat toan Prim tim cay khung nhé nhat caa d6 thi
v6 huéng nén cua G.
Pap an.

a)
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b) G khong lién théng manh vi c6 duong di xuat phét tir dinh 0 nhung khong c6 dudng di toi

dinh 0
G lién théng yéu vi d6 thi v hudng nén cia no 1a lién théng.

c)L=(0,3,1,24)

Cac buoc:
L=0
DFS(0)
DFS(1)
DFS(2)
DFS(4)
L =@
L=@, 2
L=@, 2,1
DFS(3)
L=@, 2, 1, 3)
L=q@4, 2,1, 3, 0)
L = (0, 3, 1, 2, 4) // dao ngugC
d)
S D[1] | D[2] D[3] D[4]
Khei tao {0} 1 o0 3 10
Thém1lvaoS | {0, 1} min{co, D[1] + min{3, D[1] + min{10, D[1] +
c(1,2)}=6 c(1,3)}=3 c(1,4}=10
Thém3vaoS | {0,1, 3} min{6, D[3] + min{10, D[3] +
c(3,2)}=5 c(3,4)}=9
Thém2vaoS |{0,1,3,2} min{9, D[2] +
c(2,4)}=6
Thém4vaoS |{0,1,3,2,4}

Do dai duong di ngan nhat tir 0 dén v dugc luu trong 6 D[v]

e)
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T=Tu(,3);U={0,1,3}

T=Tu(2,4),
Uu={0,1,3, 2,4}

Cay khung nho nhat nay c6 d6 dai = 7
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