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NOI DUNG

e Bai toan va thuat toan
e Cac phwong phap biéu dién thuat toan
e Cac dac trwng cua thuat toan
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KHAI NIEM THUAT TOAN
G S

e Thuat toan (algorithm) la mét qua trinh gém mot day
hiru han cac thao tac co thé thwc hién dwoc sap xép
theo moét trinh tw xac dinh dung dé giai mét bai toan

e Vi du : thuat toan Euclid tim wédc sd chung I&n nhat
cua hai so tw nhién. Thay vi phai tinh toan theo dinh
nghia chi lam ré cau truc cia USCLN (tich cla cac
wdc s6 chung vai s6 mi nhé nhat) thuéat toan Euclid
dwa trén cac tinh chat sau:

_ USCLN(a,b) = USCLN (b,a))
_ Néu a> b, USCLN(a,b) = USCLN (a-b,b)
- USCLN(a,a)=a
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THUAT TOAN EUCLID
TIM USCLN CUA HAI SO TU NHIEN

1.

Bai toan: Cho hai s6 m, n tim d = USCLN(m,n)
Budc 1: Kiém tra néu m= n thi vé buéc 5, néu
Khong thie hién tiép bwoc 2

Bwoc 2: Néu m> n thi vé bwdc 4 néu khéng thuc
hién tiép buwdc 3

Bwoc 3: m <n, bot m di mot lwong bang n va quay
vé budc 1

Budc 4: bat m di mot lwong bang n va quay vé
bwoc 1

Buwdc 5: Lay d chinh 1a gid tri chung clia m va n.
Két thuc
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VIDU CAC BUOC CUA THUAT TOA
EUCLID
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CAC DAC TRUNG CUA THUAT
TOAN

Input
Output

Tinh xac dinh: Sau méi bwdc, bwdc tiép theo hoan toan
xac dinh.

Tinh kha thi: cac chi dan dat ra déu cé thé thuc hién
duwoc

Tinh drng: qua trinh tinh toan luén phai dirng sau mét
sO hiru han bwoc.

Tinh phd dung: moi thuat toan khéng chi dung cho mét
bai toan v&i div liéu cu thé ma co thé ap dung voI mot
|&'p cac bail toan cung kleu Chang han ngudi ta noi toi

thuat toan tim USCLN cua hai s6 tw nhién bat ky chu
khéng phai thuat toan tim USCLN cua 15 va 21.
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CAC PHUONG PHAP
BIEU DIEN THUAT TOAN

e Dung cac chidan
e Dung so do khoi
e Dung cau truc diéu khién
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THUAT TOAN BOC SOI

Vi du: Bai toan boc soi: ¢6 30 vién soi. Hai ngwo’l
choi, moi ngwo’l dén lwot minh boc tir 1 dén 3 vién
SOI. A| boc cudi cung la thang. Lam thé nao dé
ngwdi di tredre thang.

Budc 1, boc 2 vién
Budc 2: néu so séi da hét, dwng cuoc cho, tuyen

bd nguwdi (di trwdre) thang cudc. Néu khéng vé budc
tiép theo

Budc 3: Boi phwong boc k vien 0 < k<4

Buoc 4. NQU’O’I di trwdc boc mét lwong 14 4 - k sau
do quay vé buwoc 2
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BIEU DIEN BANG LUU PO

HOAC SO PO KHOI
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BIEU DIEN BANG LUU DO
THUAT TOAN EUCLID

Y

m,n

m=n~?

\WV d:

m:=m-n n=n-m d
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BIEU DIEN BANG CAU TRUC PIEU
KHIEN

Trong khi m = n thi 1&p lai khoi sau:
Néu m > n thi
Bot m di mot lvong lan
Néu nguoc lai thi

Bot n di mot lwong la m

Cho t&i khi m = n thi tuyén bd
USCLN chinh la gia tri chung cua
mvan

read(m,n);
while m <> n do
If m>n then
m:=m-n
else
n:= Nn-m;
write(m);

Chwong trinh
trong PASCAL
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TINH NGHIEM XAP Xi VOI1 PO CHINH XA
£ = 0.000001 CUA PHUONG TRINH f(x)=
x3=0

St dung thuét toan chia
doi dwa vao tinh chat: néu
mot ham f lién tuc trén
doan [a,b] co f(a) va f(b) thi
phuwong trinh f(x) = 0 nhat
dinh thtra nhan mot
nghiém ¢ nam gitra [a,b]
Phwong trinh co hai
nghiém nhw trong hinh veé.
Ta vay nghiém nho hon
trong doan [1,4]

cccccccccccccccc
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TINH NGHIEM XAP Xi VOI DO CHINH XA
£ = 0.000001 CUA PHU'ONG TRINH f(x)=
Xx3=0

Ta c6 f(a)>0, f(b)<0. Thuat
toan chia déi tién hanh vay
nghiém, moi bwdc vay,
giam khoéng vay di 2 lan.

1. Tinh f(c) v&i c= (a+b)/2.
Khéng xay ra f(c) = 0. Tiép
bwdc 2

2. Néu f(c)> 0 thay a bdi c,
sau do thwc hién budc 4

3. Néu f(c) <0 thay b béi c.
Thwe hién budc tiép theo

4. Néu b-a > ¢, quay Vvé 1,
néu khéng lam tiép

5. Dirng, lay ¢ lam nghiém

uuuuuuuuuuuuu .com m/tailieudientucn
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TINH NGHIEM XAP Xi VO1 DQ CHINH XAC
£ = 0.000001 CUA PHUONG TRINH f(x)= ex- x3=0

Y

a=1:b:=4; € =0.00001

c.=(a+b)/2

/l\

A\ 4 + - \ 4
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Chuwong trinh

BIEU DIEN BAN[ trong PASCAL

KHIEN

Cho £ =0.000001, a=1 b=4
Lap lai khdi sau:

Tinh c:= (a+b)/2
Tinh f(c)
Néu f(c) > 0 thi thwe hién khoi

Thay a boi c
Néu nguorc lai thi thwe hién khoi
Thay b boi c
Cho t&i khi b-a < € thi lay ¢
lam nghiém xap xi

ccccccccccccccccc

a:=1; b:= 4;
epsi:= 0.000001;
repeat
c.= (ath)/2;
If epx(c)-sin(c) > 0 then
a:=c
else
b:=c
until b-a < epsi
write(c);
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HIEU QUA CUA THUAT TOAN
G < M

e V&i mbi bai toan cé thé co nhiéu thuat toan khac
nhau. Tuy nhién hiéu quéa cla ching cé thé rat khac
nhau.

e Trong tin hoc nguwdi ta quan tdm nhiéu dén dé phirc
tap vé thoi gian: gidi bai toan dé can bao nhiéu thoi
gian, van dé nay dwoc quy vé s6 phép tinh co ban
can dwoc thyc hién

e DO phirc tap khéng gian: s tiéu ton khdng gian nho.

e \an dé hiéu qua thoi gian 1a van dé dwoc nghién
ctu nhiéu hon ca.
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Vi DU HIEU QUA TIM KIEM

Vidu bai toan tim kiém: cho moét day n s6 khac nhau

a,,a,...a.... a, Va Mot s6 x.Hay cho biét x cé trong day so do
hay khong va & vi tri th& bao nhiéu. Thuat toan tim kiém tuan
tw nhuw sau:

e Budc1.Choi=1

e Budc 2. Néu ai = x thi chuyén t&i bwdc 5, néu khéng thuc
hién tiép budc 3

e Budc3.Tangilén 1va kiém trai>n. Néu dung vé budc 4.
Néu sai quay vé buodc 2

e Budc 4. Tuyén bo khong co so x. Két thic
e Buwdc 5. Tuyén bd sb x chinh la s6 thw i. Két thuc

S6 bwdce tim trung binh 1a n/2. Néu cé 1 triéu phan tl thi phai méat
khoang 500.000 phép so sanh
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HIEU QUA CUA THUAT TOAN
G < M

Néu sap xép day sb theo thir tw tang dan co6 thé tim bang thuat toan
tim kiém nhi phan, véi tw twédng thu hep dan vung tim kiém

e Bwédc1.Chod:=1,c:=n (d: dau, c: cudi, g: giira)
° Bwéc 2. Tinh g := [(d+c)/2]

e  Buwoéc 3. So x v&i a,. Néu x=a, chuyén t&i bwée 7. Néu khac thi tiép tuc
thwc hién bwéc 4

e Buwdc 4. Néu d=c thi tuyén bb khéng c6 s6 x va két thic. Néu khéng thi
thwc hién bwéc 5 tiep theo

° Bwéc 5. Néu x < a, thi thay ¢ bang a, va quay vé buéc 2. Néu khéng thi
thwc hién bwéc 6 %lep theo

° Bwéc 6. Thay d bang a, va quay ve bwéc 2
° Bwéc 7. Tuyén bo so x chlnh la so thir g. Két thuac

C& mdi lan khdng tim dworc ta lai gidam do dai vung tim kiém di hai
lan. S6 bwéc tim trung binh 13 log,n. Néu co T triéu phan tl thi
chi mat khodng 20 Ian tim, rat nho so v&i tim tuan ty

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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CAU HOI VA BAI TAP

1.

Thuat toan la gi? Cho vi du.
Xac dinh input va output cho cac thuat toan sau day:
a. Rut gon mét phan sé.

b. Kiém tra xem ba sb cho trwdc a, b va ¢ co thé 1a dd dai ba canh cla
mot tam giac hay khéng?

Trinh bay tinh chat xac dinh cda thuat toan va néu ré nghia cla
tinh chat nay

Cho tam giac ABC ¢6 goc vuong A va cho biét canh a va goc B.
Hay viét thuat toan dé tinh goc C, canh b va canh c.

Hay phat biéu thuat toan dé gidi bai toan sau: "Cé mét sé qua
tao. Dung can hai dia (khong c6 qua can) de xac dinh qua tao
nang nhat"

Chi dung phép cong, tinh binh phwong ciia mét s
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