CAU TRUC D LIEU
Kim Minh Thang - B2007210

Bai tap 1: Tinh dd philrc tap ciia doan chwong trinh sau:

Suml =

k = 1;

while (k < n){

j+)

for (j =1; j € n
1

Suml = Sum
k = k * 2;

p
+ 1;

Bai lam:

Dong 1: phép gan = db phtrc tap 1a O(1)
Dong 2: phép gan = db phtrc tap la O(1)
= Po phrc tap clia dong 1 va dong 2 1a 1 (Quy téc cong) (1)

Doéng 4 va 5: vong I&p thye hién n 1an méi 1an O(1) = dd phic tap 1a O(n)

Déng 3 dén 7: vong Iap dirng khi 2° > n e k > log(n) = do phic tap la 2
0(m) * O(log(n)) = O(n * log(n))

Tw (1) va (2):
= d6 phire tap T(n) = max(0(1),0(n * log(n))) = 0(n * log(n))

Vay: d6 phirc tap cda gidi thuat la T(n) = 0(n * log(n)).



Bai tap 2: Hay viét ham tinh téng sau.

" i 0 1 2 3 n
Yr=r +r +r +r +.+r7
i=0
Hay tinh dé phirc tap ciia ham? Ban c6 thé cai tién ham da viét?
Bai lam:

Viét ham: Source code

double sum(double r, int n)

{

double s, power;
s = 0;
for (int 1 = 0; i <€ n; i+)
{
power = 1;
for (int j =1; j < 1i; j+)
power *= r;
S += power;
}.

return s;

Tinh d6 phure tap:

Déng 3, 4: Do phirc tap: 0(1) (1)

Dong 8, 9: do phirc tap 1a 0(i) * 0(1) = 0(i)vdi i tdng tv 0 dén n = d6 phirc tap
theo quy tic cong 1a 0(n)

Déng 7 dén dong 9: do phirc tap 1a 0(1) + 0(n) + 0(1) = 0(n)
Déng 5 dén dong 11: d6 phirc tap 12 0(n) * 0(n) = O(n * n) = 0(n°) 2
Dong 12: do phirc tap la 0(1) 3)

Tir (1), (2) va (3):
= Do phirc tap T(n) = 0(1) + 0(n°) + 0(1) = 0(n)


https://github.com/thangved/datastructure/blob/main/homeworks/2/default.c

Vay: dé phurc tap cla gidi thuét 1a: T(n) = 0(n’)

C6 thé cai tién giadi thuat bang cdng thire tinh tbng cap s nhan:
- Sbé hang dau: u = =1
- Céngbdi:q =71

n n+1 n+1

[ 0 1 2 3 n
>y r=r +r +r +r +.+1r =
i=0
Ham sau khi da cai tién giai thuat: Source code

double sum(double r, int n)

{

double power 1

for (int i =1; i € n + 1; i+)
power %= r;
return (power - 1) / (r - 1);

P phirc tap 1a: T(n) = 0(n + 1) = 0(n).


https://github.com/thangved/datastructure/blob/main/homeworks/2/upgrade.c

Bai tap 3: hay viét ham tinh ¢"theo céng thirc gin ding sau véi x va n la tham sé dau
vao.

n 2

X X X

e = ZT_ 1+—F+5 +.t
i=0

Hay tinh do phirc tap ctia ham? Ban c6 thé cai tién ham da viét?

Bai lam:

n
X

n!

Viét ham: Source code

double power(double x, int n);
long long factorial(int n);

double exp(double x, int n)
{
double e = 1;
for (int 1 = 1; i < n; i+)
e += (double)power(x, i) / factorial(i);
return e;

i

double power(double x, int n)
{
double p =
for (int i

{
h

return p;

1;

1; i € n; i+)

p *= X;

}
long long factorial(int n)
{
long long f = 1;
for (int i = 2; i < n; i+)
f %= 1i;
return f;

Tinh d6 phure tap:
Ham power: c6 d6 phirc tap la 0(n)
Ham factorial: c6 d6 phirc tap la 0(n)

Dong 7: c6 do phire tap 1a 0(1) (1)


https://github.com/thangved/datastructure/blob/main/homeworks/3/default.c

Dong 9: c6 dd phirc tap 1a 0(i) + 0(i) = 0(i)vdiitr 1 dén n =do6 phirc tap theo
quy téc cong 1a 0(n)

Déng 8, 9: c6 dd phirc tap 1a 0(n) * 0(n) = 0(n * n) = 0(n)

Dong 10: c6 d6 phwc tap 1a 0(1)

Tir (1), (2) va (3):
=D phirc tap: T(n) = 0(1) + 0(n°) + 0(1) = 0(n)

Vay: dé phtrc tap cua giai thuat la: O(nz).

C6 thé cai tién giai thuat bang cach:

2!

n
- X o Pty X"
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Ta dé thay
X
a =a * =
[ i—1 l
Ham sau khi da cai tién giai thuat: Source code

double exp(double x, int n)

{

double e
2=
for (int i

{

a x=
e +=

}

return e;

Do phtrc tap cla gidi thuat nay la:T(n) = 0(n)

(2)

(3



https://github.com/thangved/datastructure/blob/main/homeworks/3/upgrade.c

Bai tap 4: dé giai mot bai toan thuc té, ta c6 thé str dung mét trong hai giai thuat A
hoac B.

- Gidi thuat Acé TA(n) = 100 * n * nms = O(nz)

-GiaithuatBco TB(n) = 5*n*n*nms = O(ns)

Ta nén chon giai thuat A hay giai thuat B?

Bai lam:
Ta chon gidi thuat A vi né cé d6 phirc tap nhé hon gidi thuat B.



