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@ THUAT TOAN VA PO PHUC TAP

@ Khai niém thuat toan

Thiét ké - Phan tich — Danh gia thuat toan

@ Bi&u di&n thuat toan

Ngén ngi di&n dat thuat toan (twa c)

Panh gia dé phirc tap thuat toan




1.1 Khai niém thuat toan

Mot vi du vé thuat toan (1)

“+Cho A={a,, a,,...,a |a, ZvGi i N}

“*Hay mo ta cac budc dé tim dugc phan tr 16n
nhat trong day?




1.1 Khéi niém thuat toan

M6t vi du vé thuat toan (2)

Y tudng:

(b1 / )

if(Afi]>Max) Lap lai budc 2
Max = A[i] vGi i=3..n
(i=2)

/
\
1
\




1.1 Khai niém thuat toan

Mot vi du vé thuat toan (3)

* Nhan xét:

" Sau khi thuc hién trinh tu cac budc trén, ta sé nhan dugc dap so cla
bai toan (d6 la phan t& Max cula day).

* day hitu han cac budc dan téi dap s6 mong mudn clia bai toan dugc
goi la mét thuat toan.




1.1 Khéi niém thuat toan

Khai niém thuat toan

<* Thuat toan (Algorithm) la mot day hiru han cac budc,
moi budc mo ta chinh xac cac phép toan, hodc hanh dong
can thuc hién;
sau khi thuc hién cac budc theo moét trinh tu xac dinh, ta
dugc l0i gidi cua bai toan.




1.1 Khai niém thuat toan

Cac dac trung cua thuat toan

Tinh c6 dau ra

Tinh c6 dau vao

() Tinh chinh xac

Tinh ding B S Tinhkna tn
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1.2 Thiét ké - Phan tich — Danh gia thuat toan

Thiét ké thuat toan (1)

* M6 dun hda bai toan:

Bai toan

Bai toan 1 Bai toan 2 Bai toan 3

Bai toan 1.1 Bai toan 1.2 Bai toan 3.1 Bai toan 3.2 Bai toan 3.3




1.2 Thiét ké - Phan tich — Danh gia thuat toan

Thiét ké thuat toan (2)
“* M6 dun hoa bai toan:

* Thi du: Viét chuong trinh thuc hién cac phép toan trén hai
phan so.




1.2 Thiét ké - Phan tich — Danh gia thuat toan

Thiét ké thuat toan (3)
“* M6 dun héa bai toan:
®" Thi du:

Hai phan
sO

Nhap Tinh toan Xuat




1.2 Thiét ké - Phan tich — Danh gia thuat toan

Thiét ké thuat toan (4)
“* M6 dun héa bai toan:
®" Thi du:

Tinh toan

Céng Tri 2PS Nhan Chia 2PS
oPS oPS




1.2 Thiét ké - Phan tich — Danh gia thuat toan

Thiét ké thuat toan (5)
“* M6 dun héa bai toan:
®" Thi du:

Cong 2 PSo6

Quy dong Gian udc

BCNN UCLN




/Uu di€m

cho phép tach bai toan ra
thanh céc phan doc lap.
Viéc tim hi€u cting nhu
stra chira chinh Iy sé dé
dang hon.
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1.2 Thiét ké - Phan tich — Danh gia thuat toan

-

Han ché
Viéc phan bai toan thanh
cac bai toan con, la mot
viéc lam khong dé dang.
Thiét ké thuat todn mat
nhiéu thdi gian va cong
suc.

~N

/




1.2 Thiét ké - Phan tich — Danh gia thuat toan

Thiét ké thuat toan (6)
<* Tinh chinh tung budc (Stepwise refinement):

* Tinh chinh tung budc |a phuong phap thiét ké thuat toan
gan lién vdi lap trinh.

" N6 phan anh tinh than cla qua trinh mo-dun héa bai toan
va thiét ké ki€u top-down.




1.2 Thiét ké - Phan tich — Danh gia thuat toan

Thiét ké thuat toan (7)

* Tinh chinh tung budc (Stepwise refinement):

* Thi du: Viét chuong trinh sap xép mot day n so nguyén
khac nhau theo th(r tu tdng dan.




1.2 Thiét ké - Phan tich — Danh gia thuat toan

Thiét ké thuat toan (8)

<* Tinh chinh tung budc (Stepwise refinement):
" Ta co thé phat thdo thuat toan nhu sau:
" Chon s6 nhoé nhat, dat n6 vao dau day.
phan t& dau tién da co dinh vi tri,
day con lai (n-1 phan t&) chua coé th( tu. Ta goi day
chua co th(r tu la day nguon, day da co tha tu la day
dich.
" Tiép tuc tim phan t&r nhd nhat trong day nguon va dat no6
vao culi clia day dich. Lap lai qué trinh d6 cho dén khi
day nguon can. Ta dugc day co thir tu.




1.2 Thiét ké - Phan tich — Danh gia thuat toan

Thiét ké thuat toan (9)

* Tinh chinh tung budc (Stepwise refinement):
" Pén day ta c6 phat hoa thuat toan nhu sau:

{

Duyétitlr1 dénn
{

Xét tu a, t6i a, dé tim s6 nho nhat a
D6i cho gilra a, va a

}




1.2 Thiét ké - Phan tich — Danh gia thuat toan

Thiét ké thuat toan (10)

* Tinh chinh tung budc (Stepwise refinement):
" Phat hoa trén chi thé hién nhiing y co ban.
" Ta thay cé hai nhiém vu con can lam ro thém:
= Tim s6 nguyén nho nhat a, trong cac sé tu a, dén a,

= DGi cho a, véi a,




1.2 Thiét ké - Phan tich — Danh gia thuat toan

Thiét ké thuat toan (11)

<* Tinh chinh tung budc (Stepwise refinement):
" Tinh chinh th& hai clia y 1 nhu sau:
j=1;
fork=]+1tondo
If a, <athenj= k;




1.2 Thiét ké - Phan tich — Danh gia thuat toan

Thiét ké thuat toan (12)

<* Tinh chinh tung budc (Stepwise refinement):
" Tinh chinh th(& hai cla y 2 nhu sau:
g = a;;

a; = a, ;
a, =1g9;




1.2 Thiét ké - Phan tich — Danh gia thuat toan

Thiét ké thuat toan (13)

% Tinh chinh tunq budc (Stepwise refinement):

= Pén day ta c6 ham sap x€p cla bai toan trén nhu sau:
void sort(int a[];intn)  //a:1a day sO nguyén, n: la s6 phan tlr clia day
fint i, j, k tg;

for (i=0; i< n;i++)

{

j=1; // chon s6 nhoé nhat

for (k = j+1; k< n; k++)

if (alk] <all]) j=Kk;

{
tg = ali]; //d6i cho
ali] = a[j];
afj] = tg;
}
}




1.2 Thiét ké - Phan tich — Danh gia thuat toan

Phan tich thuat toan

» Tai sao can phai phan tich thuat toan ?
" Viéc lua chon moét thuat toan dua téi két qua nhanh 1a mot
doi hoi thuc té

* Thoi gian dé€ thuc hién mot thuat toan phu thudc:
" tOc dO xU ly clia may tinh,
" ngbn ng{r lap trinh,
= chuong trinh dich,
= kich thudc d liéu dau vao cua bai toan,...




1.2 Thiét ké - Phan tich — Danh gia thuat toan

Phan tich thuat toan

» Tai sao can phai phan tich thuat toan ?
= Goi n la kich thudc d{ liéu dau vao cla bai toan,
" T(n) la ham xac dinh thdgi gian thuc hién thuat toan.
" Gia suta cé:
= T,(n) = c.n2 la ham chi thgi gian dé thuc hién thuat toan 1,

= T,(n) = k.n 1a ham chi thai gian dé thuc hién thuat toan 2 (vdi ¢ va
k 1&a cac hang so tuy y).

= Khi d6 ta thay vdi n du I16n thi thuat toan 2 |a toét hon so vdéi thuat toan
1.




1.2 Thiét ké - Phan tich — Danh gia thuat toan

Panh qgia thuat toan

< Vi sao phai danh gia thuat toan? dé danh gia mot thuat toan chdng ta dua
vao nhing tiéu chi nao?

= Khi gidi mot bai toan, can chon mot thuat toan “tot” nhat .
" |ua chon thuat toan dua trén co sé nao?
" Théng thuong ta dua trén hai tiéu chuan sau day:
= 1.Thuat toan don gidn, dé hi€u, dé cai dat (dé viét chuong trinh)

= 2.Thuat toan s dung tiét ki€ém nhat cac nguodn tai nguyén ctiia may tinh,
va dac biét chay nhanh nhat c6 thé dugc.

Mbét thuat toan duoc xem la hiéu qua néu thudt toan dé cé thoi gian
chay it hon so vdi cac thuat toan khac.




@ THUAT TOAN VA PO PHUC TAP

@ Khai niém thuat toan

7
Thiét ké - Phan tich - Panh gia thuat toan

@ Bi&u di&n thuat toan

Ngén ngi di&n dat thuat toan (twa c)

Panh gia dé phirc tap thuat toan




1.3 Biéu dién thuat toan

Phuong phap liét ké tung budc (1)

“** Ngon ng(r liét ké ting bude cé ndi dung nhu sau:
" Thuat todan: Tén thuat toan va chic nang.
» V3o (Input): Dt liéu vao vai tén ki€u.
" Ra (Output): Cac d{t liéu ra v4i tén ki€u.
" Bién phu (néu cod) vdi tén kiéu.

" Hanh dbng: |a cac thao tac vdi cac lénh.




1.3 Biéu dién thuat toan

Phuong phap liét ké tung budc (2)

<* Thi du: Giadi phuong trinh bac hai ax? + bx +c = 0:
" Budc 1: Xac dinh cac hé sb a, b, c;
" Budc 2 :Néu a = 0 quay lai thuc hién buéc 1, nguoc lai dén buéc 3;
» Budc 3: Tinh bi€u thtrc = b? — 4ac;

" Budc 4: Néu < 0théng bao phuong trinh vé nghiém va chuyén
sang budc 8;

" Budc 5:Néu =0, tinh ve‘ghuyé’n sang budc 7;

X X
a
" Budc 6: Tinh i I: muye”n sang budc 7;
X Xy
a a

» Budc 7: Théng bao cac nghiém x,, x,, dén budc 8;
" Budc 8: Két thuc thuat toan.




Phuong phap so dé khéi (1)

1.3 Biéu dién thuat toan

< D€& mo ta thuat toan bang so doé khoi ta can dua vao cac nut sau
day:
. Nut thao tac
" — —Nutré nhanh

» C ONUt khdi dau, két thuc

= _ Cung




Phuong phap so do khoi (2)

< Thi du: ;

- 2. . A . Nhap a, b, ¢
Giai phuong trinh bac hai .

!
ax?+bx+c=0. i

! S

A =b?2—-4ac

|

S
JS

V6 nghiém

X, = X, = -b/2a

Théng bao nghiém

\4

o
«

¢
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1.4 Ngon ng(r dién dat thuat toan (tua c)

Kv tu va biéu thic

“* Gidng nhu trong cac ngén ngit chuan, gém:
" 26 chir céi la tinh in hoa va in thudng
" 10 chir sé thap phan
" C4c phép toan sé hoc +,-,*/
" C4c phép todn quan hé <, <=, >, >=
= Cac gia tri 16gic True, False
= Cac phép toan légic: And, Or, Not
" Tén bi€n: ddy chir cai va chir s6, bat dau bang chir céi.
" Bjén chi sé c6 dang: Afil, B[i][j], ...
" Bigu thirc la su két hop gilra hang, bién va cdc phép toan.




1.4 Ngon ng(r dién dat thuat toan (tua c)

Mot s6 cau Iénh chinh (1)

“* Cau lénh gan
= CodangV=E
" V&i V chi tén bién, tén ham
. E chi biéu thire
® Vidu: Variable = exp; A=B=0.1;, Max = a;

. X = sO I6n nhét trong cdc s a,b,c...




1.4 Ngon ng(r dién dat thuat toan (tua c)

Mot s céu Iénh chinh (2)
<* Cau lénh ghép
= Codang{S,;S,,...;S,;}
= VGiS (i=1,2,...,n) la cac Iénh.
» NG cho phép ghép nhiéu cdu IEnh d€ duoc mdt cau IEnh.
= Vidu.
{

Cau lénh 1;
Cau lénh 2;

Cau Iénh n;




1.4 Ngon ng(r dién dat thuat toan (tua c)

Mot s6 cau Iénh chinh (3)

“* Cau lIénh ré nhanh
= Dang 1: If (B) S;

» \VGi B la biéu thire 16gic, S la cac Iénh (IlEnh don, IEnh ghép hay IEnh
rong).

®» Y nghia: néu diéu kién B dung thi lEnh S duoc thuc hién.
= C6 thé€ bi€u dién bdi so do:

Ok

S

» ol
V£




1.4 Ngon ng(r dién dat thuat toan (tua c)

Mot s6 cau Iénh chinh (4)

“* Cau lIénh ré nhanh
= Dang2:1If(B) S,;

= else S,;

B: la bi€u thirc I6gic, S,, S,: la cac IEnh

» Y nghia: néu diéu kién B ding thi Ilénh S, duoc thuc hién, nguoc lai
thi IEnh S, dugc thuc hién.

" So do: o e E

S

»




1.4 Ngon ng(r dién dat thuat toan (tua c)

Mot s6 cau Iénh chinh (5)

* Cau lénh tuyén
switch (B) {
case B,: S, ;

caseB,:S,;

caseB, :S, ;
[default: S, ., ;]

/

» VGiB (i=1,2,...,n)lacac hang
= S (i=1,2, ...,n) lacaclénh.
. B la bi€u thurc I6gic.




1.4 Ngon ng(r dién dat thuat toan (tua c)

Mot s6 cau Iénh chinh (6)

* Cau lénh tuyén
" CO thé dién ta bdi so do:




1.4 Ngon ng(r dién dat thuat toan (tua c)

Mot sd cau Iénh chinh (7)

<* Cau lénh lap
= Lap voisé Ian lap biét trudc:

for i=m;i<=n;i++) S;

Khi thuc hién 1énh S, i 18y gid tri tir m dén n
(m <= n), v&i budc nhay tang 1;




1.4 Ngon ng(r dién dat thuat toan (tua c)

Mot s6 cau Iénh chinh (8)

“* Cau lénh lap
= Lap voisé lan lap khéng biét truéc:
= \ong while: While (B) S:

‘z.tas

Y nghta: Trong khi diéu kién B con dung thi Iénh S thuc hién.




1.4 Ngon ng(r dién dat thuat toan (tua c)

Mot s6 cau Iénh chinh (9)

“* Cau lénh lap
" [ap vOi sb lan lap khéng biét trudc:
= Vong do while: do (S) while B;

S 5 b

S

Y nghta: Lap lai Iénh S cho dén khi diéu kién B dung




1.4 Ngon ng(r dién dat thuat toan (tua c)

Mot s6 cau Iénh chinh (10)

<» Cau lénh vao ra
= Codang:
" cin>>danh sach bién>>...;

" cout<<danh sdch bién hoac dong ky tu<<...;




1.4 Ngon ng(r dién dat thuat toan (tua c)

Chuong trinh con (thu tuc va ham)

= Ham:
Ki€u <tén ham>(<danh sdch tham s6>)
{ S§1;82,....5n;
Return;
/

* Ham khéng kiéu:
void <tén ham>(<danh sach tham s6>)

{
S1;82,...5n ;

Su khac nhau co ban gilra ching 1a ham khong ki€u khong tra lai két qua,
ham trd lai két qua thong qua tén ham.
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1.5 banh gia do phuc tap thuat toan

Tai sao lai can thuit toan cé hiéu qua?
< Vi du: Baitoan thap Ha Noi (1)

" C63cocA, B, C. Liucdau, dcoc A cé n dia duoc I6ng theo thir tu nho
trén I6n dudi. Yéu cau chuyén n dia tir coc A sang coc B vdi diéu
Kién:

" Moilan chi duoc chuyén mét dia
" Khdéng cé tinh hudng dia to J trén dia nho (du la tam thoi)

" Pugc phép su dung coc C lam trung gian.

F

A B C




1.5 banh gia do phuc tap thuat toan

Tai sao lai can thuit toan cé hiéu qua?
< Vi du: Baitoan thap Ha Noi (2)

" Truong hop mét dia:
" Chuyén dia ttr coc A sang coc B.
" Truong hop 2 dia:
= Chuyén dia thir nhat ttr coc A sang coc C;
= Chuyén dia thir hai ttr coc A sang coc B;
= Chuyén dia thtr nhat tir coc C sang coc B.




1.5 banh gia do phuc tap thuat toan

Tai sao lai can thuit toan cé hiéu qua?
< Vi du: Bai toan thap Ha Noi (3)

" Tathdy voi trudng hop n dia (n>2) néu ta xem (n-1) dia 0 trén dong
vai tro nhu dia thir nhat thi cé thé xu ly nhu trudng hop hai dia, nghia
la:

" Chuyén (n-1) dia trén ttr A sang C
= Chuyén dia thr n tir A sang B
" Chuyén (n-1) dia tir C sang A.

F

A B C




1.5 banh gia do phuc tap thuat toan

Tai sao lai can thuit toan cé hiéu qua?
< Vi du: Baitoan thap Ha Noi (4)

* Néu goi F(n) la s6 lan chuyén dia.
" Nguoita chtrng minh duoc F(n) =27 — 1

" \/Gin =64, ta co F(64) = 264 —1 1an chuyén. Gid s&t moi lan chuyén 1
dia tir coc nay sang coc kia, can 1 gidy. Khi dé dé thuc hién 24 —1 |an
chuyén can 5.10"" nam. Néu tubi clia va tru 1a 10 ti ndm , ta can 50
lan tudi cla vi tru dé chuyén 64 dial

" Qua thi du trén ta thay, tuy bai toan thap Ha Nbi ton tai thuat toan gidi
nhung v3i n du I6n thi thuat toan khéng kha thi




1.5 banh gia do phuc tap thuat toan

Panh gia thoi gian thuc hién thuat toan

* CO hai cdch ti€p can dé danh gia thoi gian thuc hién cia mét thuat
toan:
= phuong phdp thur nghiém
= phuong phap ly thuyét

Thoi gian chay chuong trinh phu thuéc vao cdc nhén té sau day:
1. Cac dir liéu vao
2. Chuong trinh dich dé chuyén chuong trinh thanh ma may.

3. T6c db thuc hién cdc phép toan ciia may tinh dugc sur dung dé chay
chuong trinh .




1.5 DO phuc tap thuat toan

O(f(x)) va danh gia thoi gian thuc hién thuat toan

* Gia sur n la s6 nguyén khéng am. T(n) va f(n) la cdc ham thurc khéng
am. Ta viét T(n) = O(f(n)) (doc T(n) Ia 6 Ion cua f(n)), néu va chi néu
ton tai cac hang sé duong c va n, sao cho

T(n) <= c.f(n), véi moi n>=n, .
" Vidu.Gia su T(n) = 3n2 + 4n +5.
Tacéd:3n2+4n+5<=3n2+4n? +5n2=12n2, v3i moi n >= 1.

" Vay T(n) = O(n?). thuat todn c6 thai gian thuc hién cap n2, hodc thuat
toan cé thai gian thuc hién binh phuong.




1.5 DO phuc tap thuat toan

O(f(x)) va danh gia thoi gian thuc hién thuat toan

Tén goi Logarit Tuyén nlogn Binh Lap mi Giai thUra n mi n
tinh phuong phudng
(n) log,n N nlog,n n? n’ 2" n! n"
n
1 0 1 0 1 1 2 1 1
2 1 2 2 4 8 4 2 4
4 2 4 8 16 64 16 24 256
8 3 8 24 64 512 256 40320 134217728
16 4 16 64 256 4096 65536 ~21.10" ~18.10'8
32 5 32 160 1024 32768 2.147.483.648 ~26.10% ~1.5x10°6
64 6 64 384 4096 262144 ~1.8x10% ~1.3x10% ~

Bang phan cap thdgi gian thuc hién thuat toan




1.5 DO phuc tap thuat toan

O(f(x)) va danh gia thoi gian thuc hién thuat toan

F Y

T
4096

2048
1024
512

2n fn? n?

nlogn

256
123
&4
32

logan

LS T N =+ T o Y

1

O 2 4 8 16 32 &4 128 256 512 1024

¥




1.5 DO phuc tap thuat toan

O(f(x)) va danh gia thoi gian thuc hién thuat toan

“« Xét vidu: Gia su mét bai toan nao do, cé hai thuat toan giai la A va B.
< Thuat toan A co thoi gian thuc hién la T,(n) = O(r?)

< Thuat toan B c6 thoi gian thuc hién la T, = O(n.logn).

 VGin = 1024 thuat todn A can 1048576 phép toan so cap,

“* thudt todan B doi hoi 10240 phép todn so cap.

» Néu can mdt micro-gidy cho mdt phép todn so cap thi thuat toan A can khodng
1,05 gidy trong khi dé thuét toan B can khoang 0,01 giay.

* NEu n = 2048, thi thuat toan A doi hoi khodng 4,2 gidy, trong khi thuat todn B chi
doi hoi khoang 0,02 gidy.

* Vivay néu mot thuét todn cé thoi gian thuc hién O(n?) ma ta tim ra dugc mot
thudt toan khac cho bai toan dé vdi thoi gian O(n.logn) thi dé la mot két qua dang
ké, rat cé y nghia.




@ 1.5 D6 phuec tap thuat toan

Cac quy tac danh gia dé phuec tap vé thoi gian thuc hién thuat toan

“ Qui tdc téng :
Gia su' T,(n) va T,(n) la thoi gian thuc hién cua hai doan chuong trinh P,
va P, ma
T,(n) = O(f,(n)) va
T,(n) = O(f,(n))
thi thoi gian thuc hién P, va P, ké tiép nhau sé la:

T,(n) + T,(n) = O(max (f,(n), f,(n))).




@ 1.5 D6 phuec tap thuat toan

Cac quy tac danh gia dé phuec tap vé thoi gian thuc hién thuat toan

“* Quy tac nhén :
Néu tuong trng vai P, va P, Ia
T,(n) = O(f,(n)),
T,(n) = O(f,(n))
thi thoi gian thuc hién P, va P, I6ng nhau sé Ia :

T1 (n) Tz(n) = O(f1 (n)-fz(n))-




@ 1.5 D6 phuec tap thuat toan

Cac quy tac danh gia dé phuec tap vé thoi gian thuc hién thuat toan

* Thidu: C4u Iénh gan : x = x +1 ¢6 thoi gian thuc hién bang ¢
(hang sd) nén duoc danh gia la O(1).

“* Cau Iénh for (i = 1;i<= n; i++) x = x +1 ¢0 thoi gian thuc hién
O(n.1) = O(n).




@ 1.5 D6 phuec tap thuat toan

Cac quy tac danh gia dé phuec tap vé thoi gian thuc hién thuat toan

“* C4u Iénh for (i = 1; i<=n; i ++)
for (j = 1;j<=n; j++) x = x +1 ¢6 thoi gian dugc danh
gia la O(n.n) = O(n?)

% Cling c6 thé thay O(c.f(n)) = O(f(n)) chang han O(n?/2) =
O(r@).




@ 1.5 D6 phuec tap thuat toan

Cac quy tac danh gia dé phuec tap vé thoi gian thuc hién thuat toan

* 1.Thoi gian thuc hién cac cdu IéEnh don
® 2. Thoi gian thuc hién cau Iénh diéu kién
% 3. Thai gian thuc hién Iénh Case

¢ 4. Thaoi gian thuc hién cau |énh for

* 5. Thai gian thuc hién cau Iénh While

* 6. Thoi gian thuc hién cau I1énh do while

» 7. Dbanh gia do phuc tap chuong trinh c6 chlra 16 goi ham




1.5 DO phuc tap thuat toan

Cac quy tac danh gia dé phurc tap vé thoi gian thuc hién thuét toan

(1)Thoi gian thurc hién cac cau Iénh don
Lénh don gom: Phép gan, cac c4u Iénh doc, viét, c4u Iénh goto.
Thoi gian thuc hién IEnh don: O(1) tlre la thoi gian thuc hién khéng doi.
Thi du: xét doan chuong trinh sau:
(1) for(i=1;i<=n-1;i++) {
(2) small =i
(3) for (j=1i+1;j<=n;j++)
(4)  if (Alj] < Alsmall])
(5) small=j; {
(6) tg=Alsmall];
(7)  Alsmall] = Ali];
(8)  Ali] =1g; }}
Cac phép gan o dong (2), (5), (6), (7) va (8) tt ca déu la O(1).
Chuy: Lénh{ S1, S2, .... ,Sn} la IlEnh ghép.

Thoi gian thuc hién I8nh ghép dugc xac dinh bdi ludt t6ng. O thi du trén thi (6),
(7), (8) la IEnh ghép va theo luat tong thi cé O(1).




1.5 DO phuc tap thuat toan

Cac quy tac danh gia dé phuec tap vé thoi gian thuc hién thuat toan

(2) Thoi gian thuc hién cau Iénh diéu kién

Cau lénh if: if (B) S1; else S2;

B: diéu kién

S1, S2: 1énh.

Néu diéu kién dang thi 1énh S1 dugc thuc hién, diéu kién sai [énh S2
thuc hién (S2 cé thé khéng cd).

Panh gia thai gian thuc hién céac 1énh if: Gia su thdi gian thuc hién céac
lénh S1, S2, la O(f1(n)) va O(f2(n)) tuong Ung. Khi dé thai gian thuc
hién 1énh if la: O(max(f1(n),f2(n))).

Thi du:

(4) if (A[j] < A[small])

(5) small =j;

Piéu kién c6 can 1a O(1). Phan than 1a O(1), con phan else la réng (bang
0). Vay cau lénh if nay c6 can la O(1).




@ 1.5 D6 phuec tap thuat toan

Cac quy tac danh gia dé phuec tap vé thoi gian thuc hién thuat toan

(3) Thoi gian thuc hién Iénh switch
switch (B)
{case v1: Si1;
case v2: S2;

casevn: Sn;

}

banh gia thai gian thuc hién I1énh switch nhu |€nh if.




1.5 DO phuc tap thuat toan

Cac quy tac danh gia dé phuec tap vé thoi gian thuc hién thuat toan

(4) Thoi gian thuc hién cau lénh for
for (i=m ;i<=n;i++) S
V@i m, n nguyén va m <= n.
Panh gia than vong for:
= |énh gan,
= |énh tang chi so lap,
" |&nh ki€m tra diéu kién dung,.. déu la Iénh don nén thudng cé can la O(1) = c.

Goi f(n) 1a s6 1an thuc hién Iénh S. Khi dé thoi gian thuc hién |énh for la:
O(c.f(n)).




1.5 DO phuc tap thuat toan

Cac quy tac danh gia do phuc tap vé thoi gian thuc hién thuat toan
(5) Thoi gian thuc hién cau Iénh While
Cau lénh: While (B) S
B: diéu kién, S: 1énh.
Thaoi gian thuc hién |énh while dugc danh gia: Gid st thai gian thuc hién I1énh S (than cla

|énh while) 1a O(f(n)). Gid st g(n) 1a so t0i da cac lan thuc hién 1énh S khi thuc hién
I&nh while. Khi d6 thoi gian thuc hién I&nh while 1a O(f(n).g(n)).

Thi du: xét doan chuang trinh:

(1) i=1;

(2) while (x<>A]i])

(3) i=i+1;

Hai cau Iénh gan (1), (3) déu 1a O( 1) Vong lap whlle ¢ hai dong (2) v (3) cd muc dich di

tim vi tri cla phan tUr co gia tri bang X trén mang A (g|a thiét x c6 mat trén mang) Nhu

vay t0| da so lan lap la n (v6in l1a s6 phan t& cia mang A). T dé suy ra thoi gian thuc
hién cua doan chuong trinh trén 1a O(n).




@ 1.5 D6 phuec tap thuat toan

Cac quy tac danh gia dé phuec tap vé thoi gian thuc hién thuat toan

(6) Thai gian thuc hién cau Iénh do while
do
{
S1,S2, .., Sn
}
while (B);
B: diéu kién, Si (i=1, 2,..., n) cac cau Iénh.

Gid s thoi gian thuc hién khoi begin S1, S2,...Sn end 1a O(f(n)). Gia st
g(n) la s6 t6i da céac lan lap. Khi dé thai gian thuc hién Iénh do while 1a
O(f(n).g(n)).




1.5 DO phuc tap thuat toan

Cac quy tac danh gia dé phuec tap vé thoi gian thuc hién thuat toan

(7) BDanh gia do phurc tap chuong trinh c6 chira 16i goi ham
<* Chuong trinh khong dé quy

* PE& danh gia thoi gian chay cla cac chuong trinh (hay doan chuong
trinh) c6 chla I6i goi ham nhung trong dé khong cé 1Gi goi dé quy.

= Ta danh gia tng ham void mot & trong doé theo trat tu tu dudi 1én
= bat dau tlr cac ham khéng co 10i goi ham,

" rOi Ién dan qua cac ham ma cac ham dugc goi trong dé déu da
dugc danh gia,

“ cho dén khi danh gia dugc chuang trinh chinh.




1.5 DO phuc tap thuat toan

Cac quy tac danh gia dé phuec tap vé thoi gian thuc hién thuat toan

(7) Panh gia do phuc tap chuong trinh c6 chura 10i goi ham
< Chuong trinh khong dé quy
®  Thi du: Hay phan tich chuong trinh sau, trong dé cé céac I6i goi khong dé quy:
int bar(int x, n)
{int i;
(1) For (i =1 i<= n i++)

(2) X =X +; b : " ﬂ
(3)  bar=x; artom X i b @ O(n?)
}

void foo(int x, n)

{int i;

(4) for (i = 1; i<=n; i++) bar(z n) ) O n2

X = X + bar(i,n);

}
.Main(input,output) O(n)

{int a,n;
(6) cin>>n;
(7) a=0; (n® + 2n? + n)/2
(8) foo(a,n);
9) cout<<bar(a,n);




@ 1.5 D6 phuec tap thuat toan

Cac quy tac danh gia dé phuec tap vé thoi gian thuc hién thuat toan

(7) BDanh gia do phurc tap chuong trinh c6 chura 16i goi ham
“* Chuong trinh co dé quy

= |0i goi dé quy la |0i goi trong mot thu tuc (hay ham) P t6i chinh P.

* khi phan tich ta thay moi |Gi goi bdi chi phi cia th tuc dugc goi.




@ 1.5 D6 phuec tap thuat toan

Cac quy tac danh gia dé phuec tap vé thoi gian thuc hién thuat toan

(7) BDanh gia do phurc tap chuong trinh c6 chura 16i goi ham
“* Chuong trinh co dé quy
" Thidu 1:
Hay phan tich va danh gia chuong trinh tinh giai thura cua n, nhu sau :
int giaithua(int n)
{
If (n<=1)
Giaithua =1;
Else
Giaithua = n*giaithua(n-1)




1.5 DO phuc tap thuat toan

Cac quy tac danh gia dé phuec tap vé thoi gian thuc hién thuat toan

(7) banh gia do phuc tap chuong trinh co6 chura 16i goi ham
“*  Chuong trinh c6 dé quy

Co sé: T(1) = O(1).

Quy nap: T(n) = O(1) + T(n-1) vGi n >1.

Hoéa gidi cac bi€u thic O 16n, bang cach dua vao cac hang sb a, b, ta co:
Cosd:T(1) = a.

Quy nap: T(n) = b + T(n-1).

TU d6 ta c6 thé viét cac phuong trinh lién ti€p theo gia tri tang cla n:
T(1)=a

T(2) = b +T(1)

T(3) = b +T(2)

T(n-1) =b +T(n-2)

T(n) = b +T(n-1).

COng cac phuong trinh nay vé theo vé va loai bd cac hang thic chung & hai vé ta co:
T(n) = a +(n-1)b = bn +(a-b)

Vay T(n) = O(n).




Toéng két chuong

Panh gia dé phuc tap
Chi phi thuc hién céac Iénh

Phéan tich Thuat toay
Khong gian va thai gian

Thiét ké Thuat toflg
! M6 dun hod, Tinh chinh

Thuat toan

Pac trung cua Thuat toan




&r &

Bai tap:

Bai tap 1 dén bai tap 6 clia chuong 1




Noi dung nghién cttu trudc

Nghién c(u trudc chuong 2




TRUONG CAO PANG CNTT HU'U NGHI ViET - HAN
KHOA KHOA HOC MAY TINH
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