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DANH GIA BANG CONG CU
TOAN HOC CO BAN

Pham Thé Bao
Khoa Toan — Tin hoc
Truwong Bai hoc Khoa hoc Ty nhién Tp.HCM

Danh gia bang cong cu toan hoc so cap

1. Phudng phap chung:
Phan tich truc ti€p doan ma va s dung cac ky
thuat:
+ Phép dém
« Tinh t8ng hitu han
«  Xét dau ham

Xac dinh sé phép toan chu yéu

Phép toan chu yéu trong cac doan ma la phép
gan va so sanh.

Phuang phap nay khong giai quyét dudc tat ca
cac trudng hagp.

Pham Thé Bao
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s=0
i=1
while i<n do
j=n-i
while j>1 do
s=s+1
j=i-1
endw
i=i+1
endw

Khao sat do phuc tap trén s phép gan va so sanh
trong thudt toan.

Pham Thé Bao

s=0 } ? phép gan
1i=1

while i<ndo =) 2 phép so sanh
j=n-i )  ? phép gén
while j>1 do e} 2 phép so sdnh

P(i) S=8+ | | 2 phep gin
jzj-l mm)  ? phép gan
endw
i=i+1 ) 9 phép gan
endw

S8 phép gdn =2 + n{z Gan(Pi)}n

i=1
:2+2n+2@:n2+n+2=0(n2)
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SO phép so sanh = ? (Bai tap 1)

sum=0
i=1
while i<n do
j=n-i*i
while j < i*ido
sum=sum + i*j
=+l
endw
i=i+1
endw

SO phép gdn =2 + n+| ) Gdn(P) [+n

i=1

Pham Thé Bao

:2+2n+zn(205i):2+2n+22n a

i=1 i=1
Néu thay dong 1énh j=n-i*i bang dong lénh j=1 thi o = i2

Vong 1ap P, chi thyc hién khi n-i? < i < 2> n/2

Tu daysuyra:

~ .2 N Bai tap 2: Hay viét chuong trinh
0 neutr < E thir nghi¢m dé dém sb phép gan
a. = va so sanh cua doan chuong trinh

vi du 2, dé kiém tra lai 1y thuyét.

. ) R
i’—(n-i*)+1 néu122§

Nhu vay:

Zdi = i%fziz -n+1)= zi%f —(n —[\E}l)(n -1)

Pham Thé Bao
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max = A[0];
i=1; SR .
while i<n do S0phep so sinh — 7

if max<A[i] then 86 phép gan T

max = A[i];

endif A . N

=it 0 t6i thi€u khi A[0] 12 max
endw n—1 t6&idakhi A dugc sip x€p ting

a(n) =

hay max nim & cuéi

? Trung binh: dung cdng cu todn

) Do phurc tap f(n) = %(Zn-l) +b[n+1+ a(n)]

Thoi gian cho 01 so sanh
Thoi gian cho 01 phép gan

Pham Thé Bao

Ta co:
a(2n-1) + b(n+1) < f(n) < a(2n-1) + b(2n)

T

\ Tuyén tinh Tuyén tinh }

mmmmm)  f(n)~O(n)

Pham Thé Bao
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Phan loai so b0 cac doan ma

1. Nhirng tinh toan lap
— Tuy tinh hubng
2. Céc loai tinh toan lap
— Sblan 1ap xac dinh twdng minh: dugc thé hién rd
rang trong doan ma. Co thé tinh todn bang mot
cong thirc xac dinh.
Vi du: Tong n s6 nguyén.
— S6 1an 1ap khong tuong minh: bién s& ng?}u nhién
phu thudc vao dit li¢u dau vao va phan bo.

Vi du: Tim s6 16n nhét.

Pham Thé Bao
i=1;
res=0;
while i<n do
=L
k=1;
while j <ido
res=res+i*j;
Pi k=k+2;
=itk
endw
i=i+1;
endw
Pham Thé Bao
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« Vong lap while ngoai cung: sb lan lap
tudng minh: n lan .
« Vong lap while bén trong: s6 lan Iap
khong xac dinh. Cach giai quyét:
— Goi o la s 1an 1ap clia vong while nay (quy
woc tinh doc 1ap).
— Viéc xac dinh s6 phép gan, so sanh trong

doan ma s€ quy Vé tinh Zai theo o;
i=1

- Tathdyjlatong vdicacsdla 1, 3,5, ...
Nén la cac sb chinh phuang.
— = a; la sb phan tlr cta {r/ r>1 & r2 <i}.

== W'—J

Pham Thé Bao

i=1;

res=0;

s=0; // s thuc

while i<n do
=L
s=s+1/i;

while j <s do
p——> res=res+i*j
| L

endw
i=i+1;
endw
Licnay a; = |_HiJ

Py

Vi H :1+%+§+...+71, H, Ta sO dicu hoa
|
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DPoan chuong trinh ding khi nao?

i=0; DPoan chuong trinh dirng trong cac trudng hop sau:

Aln]=x; *i=n < x #Alil, Vie {0,1, .., n-1}

while A[i] # x do *i<n < 3 i, € {0,1, ..., n-1} sao cho x=A[i,] va
i=it+1; x #A[j], Vi<i,

endw

Viy s6 lan 1ap khéng xac dinh tudng minh,
nhung lai tuong minh cho mdt mang dir li€u cu thé

Pham Thé Bao

3. Van dé ré nhanh:
— Ré nhanh tat dinh:
« Can bang cach nhanh
« D0 léch cac nhanh ré tinh dugc
«  Khong phu thudc dit liéu nhap
— Ré& nhanh phu thubc phan bo dir liéu:
«  Phai tinh toan theo xac suat phan bo cua dir liéu

Pham Thé Bao
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i=1;
max=A[0];
Aln]=x;
while i<n do

if max<A[i] then
max=A[i];

endif
i=it1;
endw

Bién o, 14 bién ngiu nhién iy cac gia tri
Roirac {0,1,2,...,n-1}

Pham Thé Bao

s=0;
i=1;
while i<n do
=L
while j<i? do
s=s+i*j;
=t
endw
i=itl;
endw

Pham Thé Bao
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s=0;

i=1;

while i<n do
=L
while j<i? do

P /[ s=s+i*j;
' g B

endw
i=itl;

endw

n n
s6 phép so sdnh = n+1+Y PG|, o =N+1+ > (> +1)
i=1 i=1

n(n+1)(2n+1
=2n+1+ (n+1X ) ~ n3
n
s6 phép gén = 2042+ P(Q)|, yiun =7
i=1
Pham Thé Bao
count=0;
i=n;
while >0 do
count=count + 1%2; So sanh = o +1
i=i/2; Gan  =2+20
endw

Can wéc lwong o
Co a(n) = log,n

Pham Thé Bao
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Vi du: c6 n=25 - s0 lan lap?
= 56 chil s6 trong biéu dién nhi phan cla n.

25| 2
1 12 }i n=25=1x24 + 1x23 + 0x22 + Ox21 + 1x20
0 |s
0

}i n=b, by; .. by by v&i b, = {0,1}
3 |2
1 }T }27

0

Pham Thé Bao

sum=0;
i=1;
while i<n do
=i
while j>0 do
P.1a sum=sum + 1;
i —'[ =12 J
endw
i=i+1;
endw

Sosdnh=n+l+ Y P =n+1+) (a+D=2n+1+) a(i)
i=1 i=1 i=1

o
Géan = ? Bai tap 4 Xac dinh o(i)? Bai tap 3

Pham Thé Bao
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max=A[0];
i=1;
count=0;
while i<n do
if (max<A[i])
P, 13p? max =Al[i];
— else
count=count +1;
endif
i=1t+l;
endw
Gan =7
—— A A
So sanh =? Bai tap 5
Pham Thé Bao
Sosanh=7?
Gan =7
i=1;
c d=0;
c_a=0;
c z=0;
while i<n do —
— if (A[i]>0)
c d=c d+1;
else
if(A[1]<0)
T c a=c_atl;
P; 13p7 else
¢ z=c z+l;
endif
—— endif
i=itl; -
endw
Pham Thé Bao
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NéEu viét lai P, ta co:

—_

if(A[i]>0)
c_d=c_d+1;
else
if(A[i]<0)
C_a=cC_a+l;
endif — Gan =7
if(A[i]==0) Sosanh =7
C_z=C_z+1;
endif
endif

Pham Thé Bao

NéEu viét lai P, ta co:

if(A[i]>0)

c_d=c_d+1;
endif
if(A[i]1<0)

c_a=c_a+tl, . _
endif — Gan ] =7
if(A[i]==0) Sosanh =7

G4 Z="cd 24l
endif

— 3 so sanh
1 gan

Pham Thé Bao

CuuDuongThanCong.com https://fb.com/tailieudientucntt

27/03/2008

12


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

found = false;
i=1;
sum=0;
while i<n do
if(((found)&&(A[i]==X))
idx_f=i;
found=true;
endif
sum=sum+A[i];
i=i+l;
endw

Pham Thé Bao

* Khix e {A[i] /i=1..n}

— Gan =5+2n

— Sosanh =2n+ o +1
* Khix ¢ {A[i] /i=1..n}

— Gan =3+2n

— Sosanh =3n +1

Pham Thé Bao
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. Vidu 14:

i=1;
count=0;
while i<n do
X=2m-i;
y=i-m;
if (x>0)
if(y>0)
count=count+1;
endif
endif
i=i+1;
endw

Pham Thé Bao

* Nhan xét:
O x=x(i) =2m-i
Q y=y(@)=i-m
a sé 1§?m o =|{i/x(i)>0}|
S6 1an B = |{i / x()>0 va y(i)>0} |

x(i) + + + ( -

y(i) - - ] + +

Pham Thé Bao
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« Néun>2m
—a=2m-1
—B=m-1
— Gan = 2+3n+ B =3n+m+1 < 3n + gﬂ ~ O(n)
— So sanh = 2n+ a+1=2n+2m < 2n+n ~ O(n)
« Néun<2m
—o=n

0néu n<m
g

n-m néu m<n<2m

— So sdnh =2n+ 1+ o = 3n ~ O(n)

3n+2 néu n<m
— Gan = 3n+ B+2 ={ } ~ O(n)

4n+2-m néu m<n<2m

Pham Thé Bao

i=1;
count=0;
s=0;
while 1 <ndo
X=n-2%i;
y=n-3*i;
if x>0 then
=L
while j <x do
if y>0 then
count=count+1;
s=s+i*j;
endif
=L
endw
endif
i=itl;
endw .
Pham The Bao
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Panh gia bang thuc nghiém

Chén thém 1énh dém trong doan ma
Phét sinh dit liéu dé thyc thi doan ma

Ghi xudng file (dang vin ban)

Dung Excel v& do thi tinh phuong sai, 6 1éch
chuan -2 udc lugng do phrc tap.

Pham Thé Bao

CuuDuongThanCong.com https://fb.com/tailieudientucntt

27/03/2008

16


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Vi du: Thuat toan tim gia tri 16n nhat
max = A[0];
1=1;
while i<n do

if(max<A[i])

max=A[i];

endif
endw
1. Cai dat ham

int findMax(int n, int a[]){

Pham Thé Bao

2. Caidatdém
int evaluateFindMax(int n, int a[], long &gan, long &sosanh){
int max=a[0];
int i=1;
gan=2;
sosanh=0;
while(i<n){
sosanh+=2;
if(max<al[i]){
max=al[i];
gant+;
J
1++;
gan++;
}
sosanh++;
return max;

Pham Thé Bao
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3. Phat sinh dir liéu
void generateData(int n, int *a){

// dung ham random hay rank hodc két hop nhiéu // ham, hay tu
viét (sach)

4. Chay tht nghiém va ghi dir li¢u
#define 8 MAX 50
#define 8 LOOP 200
int a[a MAX];
void runData(char *name){
FILE *fp = fopen(name,”wt”);
if(fp==4 ULL){
printf(“Can not open to write file!!!”);

return;
}
Pham Thé Bao
int n=1;
while(n<a LOOP){
long gan=0;
long sosanh=0;
generateData(é MAX,a);
evaluteFindMax(é MAX,a,gan,sosanh);
fprintf(fp,”%d\t%e\t%e\n”’,n,gan,sosanh);
n++;
}
fclose(fp);

}

Hay yiét lai doan while theo cach tinh trung binh cho NLOOP
lan chay cho mang c6 so phan tir thay doéi tir 1 dén
NMAX.

Pham Thé Bao
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while(n<a MAX)/{
long gan, tgan=0;
long sosanh, tsosanh=0);
for (int i=0; i<d LOOP; i++){
gan=sosanh=0;
generateData(a MAX,a);
evaluteFindMax(é MAX,a,gan,sosanh);
tgan+=gan;
tsosanh+=sosanh;
} ,
double tbgan=(double)tgan/a LOOP;
double tbsosanh=(double)tsosanh/a LOOP;
fprintf(fp,”%d \t %f\t %f\n”,n,tbgan,tbsosanh);
nt++;

>

Pham Thé Bao

Chua ¥

 Phan biét r0 rang: phép gén, so sanh khoa, sao
chép mau tin, so sanh
— Vi duy khi so sanh khoa 1a chudi k ky tur thi?
— Sao chép mot record sinh vién?
— Phép hoan doi 2 phan tir swap(a[i],a[j]):
* Chi la 2 s6 nguyén - 3 phép gan
« 2 phan tir bt ky?

Pham Thé Bao
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