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Ten hoc phiin: Nhiip mén phin tich 4§ phire tap thudt toain Ma HP: CSC14007

Thoi gian ldm bdi: 105 phut Ngdy thi: 401043021,

Ghi chi: Sinh vién duge phép sir dung tdi ligu gr'rfy khi lam bai.

Ho t&n sinh vign: ..o MSSVE e 5 g (O
B 1. (3.5 didm Dé thi ¢o 03 cdu vdi 02 trang, tong la 10 diém.
1. (1.5d) Vai n nguyén duong, dit
T(n) = log(1)\V1 +log(2)3/2 +-+-+log(m)/n.

Trinh bay cach uéc lugng do 16n cua T'(n) theo ky hiéu © .
2. (2.0d) Chu mang so nguyén a[7] = {4,2,6,7,5,3, 1} cén duge sip xép ting. Hay thuc hién
cac yéu ciu sau:

i. So sanh s6 chu trinh hodn vi clia mang trudc va sau khi thuc hién mét budce lap véi

thudt toan selection sort.

ii. Khéng chay tirng budc cu thé, hiy néu cach gidn tiép xac dmh duge sé phép lap
cua thudt toan insertion sort dugc sir dung dé sip xép mang ban dau.

Bai 2. (3.5 diém) Cho doan chuong trinh sau day (viét bing C++):

1 int process(int n){
int i =1, res = 0;

| while(i <= n) {

4 int j =1, k= 1;

5 ! Hhile{j <= ] % 1 * 1) {
6 - | __j-J""kr

7 | k=k + 1; )
B res = res + j * k;
9 ) i
10 res = res = j * k;

11 | i=1i4+1i;

12 | }

13 return res;

14 . =)

a) (1.0d) Hay viét lai doan chuong trinh trén rbi thém bién count_compare, count_assign
vio cic vi tri thich hop dé c6 the dém dugc s6 phép so sanh, so phép gan bing thyc nghiém.

b) (2. Od) Hay er: luong do phm: tap cua doan chuang trinh trén bing 1y thuyét, dua trén
viéc dém truc ||.:p sO phep gan Bén dudi la gf.;n y Ve s phl:p gan dugc thye hién véi mot bo
dir liéu n cu thé (SV ¢6 thé ding dé doi chiéu voi két qua woc lieong tim dwoc):

1
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Bii 3. (3.0 diém) Trﬁngf:\I chon MOT.

"l‘
3.1) Thufit tody Strassen J&'mét thufit todn chia dé tri, ding dé tim tich C cta hai ma trén

vudng A, B h:ﬁ ung kn:.h thude nxn duge mé ta nhu bén dudi:
N~

Dfu tién “cit” ma rin 4, B thanh 4 khéi kich thuéc ’—2':-:5 (néu n 1é thi ta sé& thém 1

e o] . - A A B B
dong/cét gom todn s6 0 vao cubdi dé chia dugce) nhu sau: 4 =[ > ] 2 =[ ” u]_
A, A By By

Thuit toan Strassen sé tinh cic ma trin: 1"

M, = (4, + Ay)x(B,, + By);

M, = (4, + Ap) % B,

M, =4,%x(B,-B,),

M-t =A:z x(ﬂn _Blt);

M, = (4, +4,)xB,;

Mg = (A, —A,)x (B, +B,),
M, =(4, - 4,)x(By +B,,);

.

Tir d6 sé tinh dugc ma trén C theo cong thirc:

C= E; C; M, +M,-M,+M, M,+M,
. %.
Cyi G M,+M, M -M,+M,+M,

Yéu cau: gia sir cac thao tac cdng, trir hai ma trdn cing kich thuéc mxm s€ cé chi phi la
@(m?®) voi moi meZ’, hdy mod ta cong thirc dé quy cho T'(n) thich hop dé_ xac dinh chi phi
tinh todn ¢ trén. Tir d6, dung dinh ly Master dé uée luong d6 phire tap cho T'(n) va so sanh
su hiéu qua cua thuat toan nay voi thuat toan naive thong thuong dé nhén hai ma trin nxn.

3.2) Cho doan code sau ddy dung dé kiém tra mét mang s6 nguyén gdm » phan tir co duge

sap xép ting hay khéng (dé don gian, ta x¢t cac sO trong mang a 1a hoan vi tiy ¥ cia cac sb
,2,3,...,n). Goi X la bién ngdu nhién mo ta s budce 1ap cia vong for trong thuit toan.

bool check(int n, int al[]){
for(int i = 1; i < n; i++){
if(a[i] < a[i-1])
return false;
: }
)
return true;
}

Yéu cau: bang céc suy luan thich hop, hiy chirng minh ring;

? 2* 3 (n-1)°
VEX) =gt a Tttt T

b) Thuat toan trén c6 d§ phirc tap trung binh 1a O(1).




