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1. M&i quan hé gilra cau tric dir liéu va
giai thuat
1.1. Giai thuat (thuat toan, algorithms)
1 Khai niém: Giai thuat la mot hé théng cac
thao tac, cac phep toan dwoc thuwc hién
theo trinh tw nhat dinh trén moét s doi

twong dir liéu ndo do, sao cho sau mét s
MC hiru han ta c6 dwoc két gua mong

han anh cac phép x ly, con
ly la di¥ liéu.
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1.1. Giai thuat (thuat toan, algorithms)

1 Giai thuat phai co cac tinh chat co ban sau:

1 Tinh thwc hién duoc:

1 Tinh két thac:

1 Tinh két qua: Phai cho két qué mong muén.

1 Tinh hiéu qua:

1 Tinh duy nhét:

inh tong quat: Phai 4p dung cho moi bai toan cling
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1.2. CAu tric di liéu

1 Khai niém dir liéu: D liéu la cac phan ter biéu
dién céac théng tin can thiét cho bai toan.

1 MGt bai toan cé thé c0 cac loai di¥ liéu: D@ liéu
vao, dir liéu trung gian, dir liéu ra.

1 D& liéu vao la dir liéu can dwa vao dé xtr ly, day
chinh la dau vao cua bai toan.

1 D liéu trung gian la di liéu chira cac két qua trung

ian trong qua trinh xcr ly.

Gliéu ra la di liéu chira ket qua mong muon cua

1 Giai
thanh
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1.2. Cau trac dir liéu (tiép)

1 Vi du 1: Ta xét bai toan tinh hoc béng cho
sinh vién theo ché dd hién hanh. Cac d
liéu cta bai toan bao gom:

1 D liéu vao: Ho va tén, Diém cac mon, Sé
trinh cadc mdén hoc.

( liéu trung gian: Diém trung binh

iéu ra: Hoc béng
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1.2. Cau trac dir liéu (tiép)

1 Vi du 2: Xét bai toan giai phuwong trinh bac
hai ax2 + bx + ¢ =0 . Cac dir liéu cua bai
toan nay nhuw sau:

1 Di¥ liéu vao: a, b, c

1 D liéu trung gian: delta

¥ liéu ra: x1, x2
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1.2. Cau trdc dir liéu (tiép)

1 D@ liéu nguyén ti la phan t& div liéu co s&
khong thé tach nhé ra dwoc, co thé 1a mét chiv
sO, mot ki tw, mot gla tri logic,.. . Trong mot bai
toan, dir liéu bao gom mdt tap cac dir lieu
nguyén ti.

1 TU cac dir liéu nguyén tr ta co thé tao thanh céc

tric dir liéu bang cac cach thic lién két

: Chang han lién két cac ki tw lai véi nhau

cau trac div liéu kiéu xau ki tw, lién két

i v&i nhau theo kiéu mét day sb ta duoc

iéu kiéu mang mét chiéu.
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1.2. Cau trac dir liéu (tiép)

1 Tom laj, Cau tric di liéu la cach t6 chirc
cac phan tw dir liéu cua bai toan.
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1.2. Cau trac dir liéu (tiép)

1 Khai niém vé Cau trac lwu trir: Cach biéu dién
mot cau trac div liéu trong bé nh¢ dwoc goi la
cau truc lwu trlr, do chinh la cach cai dat cau
trac dir liéu trén may vi tinh.

I CO thé c6 nhiéu c4u_trac lwu trir khac nhau cho mét
cau trac di lieu. Chang han mot cau tric di liéu kiéu
mang ta cé thé lwu trir bang cac 6 nhé ké tlep nhau
trong b nhg hoac co thé Iwu trir bang cac 6 nhe
ong ké tiép nhau trong bé nho.

6thé co nhleu cau trdc du Ileu khac nhau duoc cai
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1.2. Cau trdc dir liéu (tiép)

1 M&i mét ngdn ngir 1ap trinh déu co cac
cau truc dir liéu tién dinh (dinh san), b&i
vay khi chon ngon ngl |ap trinh nao thi ta

phai chap nhan cau trac di liéu tién dinh

cda no, phai van dung linh hoat cac cau
ic di¥ liéu nay vao bai toan can giai
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1.3. Mdi quan hé gitra cau tric div liéu
va giai thuat
1 Xét tdi giai thuat thi phai xét giai thuat do tac

dong trén cau trac dir liéu nao.

1 Xét toi cau tric di liéu thi phai hiéu céu trac diy
liéu d6 can dworc tac dong bang giai thuat gi dé
duwoc két qua mong mudn.

1 CAu truc div liéu nao thi giai thuat dé. Khi cau
div liéu thay déi giai thuat ciing thay doéi

an hé gitra cau trac di¥ liéu va giai thuat
iklaus Wirth tdng két nhw sau:

Céu truc dikliéu + Giai thuat = Chwong trinh
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2. Cac cach dién dat giai thuat

2.1. Liét ké cac budc bang |
1 Trong céch dién dat nay ta phai viét tirng bwéc
lam cbéng viéc gi: Bwéc 1, Bwéc 2....

Bai giang CAu triic di¥ liéu va giai thuat - Chuong 01 1.12
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2. Cac cach dién dat giai thuat

2.2. Lwu dé giai thuat

1 Lwu db gidi thuat 1a mot so dd c6 hwdng dién
dat cac budc thwe hién cda giai thuat.

1 Lwu dd gidi thuat gidp ngudi 1ap trinh xem xét

dd giai thuat bao gébm céac hinh co ban néi
u b&i cac dwong co hudng.
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2.1. Lwu do giai thuat (tiép)

1 C4c hinh co ban trong lwu do giai thuat
gom co:

giai thuat.

hién. |

sw lam viéc cla giai thuat kha chi tiét va cu thé.

Cong viéc

l
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1 Hinh elip thé hién sw bat dau va két thic cla

hi¥r nhat chi cac thao tac, cdng viéc can

114

2.1. Lwu do giai thuat (tiép)

1 C4c hinh co ban trong lwu dé giai thuat
goém co:
1 Hinh thoi thé hién céc diéu kién. Hinh nay c6
mét duwong vao va hai dwong ra ng voi hai
trwedng hop diéu kién dung hoac diéu kién sai.

. Sai

Pung
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Vi du: Lwu doé gidi thuat tim gia tri 1én nhat
trong mang s A c6 n phan ti

max := A(1)
i=2

| In gia tri max |
i | max=AG | i
|._

\ Bai giang CAu triic di¥ liéu va giai thuat - Chuong 01 1.16

i=i+1
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2.3. Gia ma

1 Gia ma la gia ngbn ngl¥ lap trinh (twa ngon
ngl lap trinh).

1 Trong cach dién dat giai thuat bang gia

ma, ngwodi ta sty dung ngbn ngr tw nhién

cling v&i cac cau tric chuan cta mét ngon

lap trinh (Pascal) dé mo ta giai thuat.

ng ca ngbn nglr tw nhién nén c6

dung cac ky hiéu toan hoc dé ban

i thuat ngan gon, dé hiéu hon.

thé
mo ta

Bai giang CAu triic di¥ liéu va giai thuat - Chuong 01 1.17

2.3.1. Quy dinh chung

1 Tén chwong trinh viét bang chi hoa, c6
thé thém dau gach ngang va dat sau tw
Program

1 Loi chi thich dét giva hai dau ngoac {....}.
L&i cha thich dwgc quy wéc dung tiéng

Ng6 Cdng Thang Bai giang CAu triic di¥ liéu va giai thuat - Chuong 01 1.18

2.2.2. Biéu thire

1 Cac phép toan:

1 Sb hoc: +, -, *, /,” DIV, MOD

1 Quanhé:<,=,>,£,3,1

1 Logic: NOT, AND, OR, XOR

1 Cac gia tri Logic la True, False
én bién 1a mét day chir céi, chir sb, dau gach
), bat dau bang chir cai, do dai khdng

1 Bién chi sés Tén[chisd] Vidu:
1 Biéu thire\twoing tw nhw Pascal.

afi], bfi,j]
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2.2.3. Cau lénh

1 Cac cau Iénh thé hién cac thao tac, cong viéc
can thyc hién. Cac cau lénh dworc viét viét cach
nhau b&i dau ;

1 Phép toan gan dugc ky hiéu boi dau := hoéc -

1 Phép hoan dbi gia trj dwoc ky hiéu béi diu :=
hoac «

1 Cau trdc tuan tu: Liét ké cac cong viéc, cac thao
theo thw tw. Pé cho viéc theo doi duoc thuan
6 thé danh thém th tw 1), 2), 3)... hodc a),

Ng6 Cdng Thang Bai giang CAu triic di¥ liéu va giai thuat - Chuong 01 1.20




2.2.3. Cau lénh

1CAau lénh diéu kién:
1if B then S;
1If B then S1 else S2;
ong d6 B Ia biéu thrc
Ic, S la cau |énh.

Ng6 Cdng Thang Bai giang CAu triic di¥ liéu va giai thuat - Chuong 01

2.2.3. Cau lénh

1 Cau lénh Iwa chon:
CASE
B1: S1;
B2: S2;

Bn: Sn;
ELSE Sn+1;

Ng6 Cdng Thang
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2.2.3. Cau lénh

1 Cau lénh lap:

1Lap v&i so lan 1&p biét trwoec:
FORIi=mTOn DO S;
FOR i:=n DOWNTO m DO S;

Ng6 Cdng Thang Bai giang CAu triic di¥ liéu va giai thuat - Chuong 01

2.2.3. Cau lénh

Lap v&i so 1an 1ap khong biét truoc:

1Kiém tra diéu kién trwdc:
WHILE B DO S;

1Kiém tra diéu kién sau:
REPEAT S UNTIL B;

Ng6 Cdng Thang Bai giang CAu triic di¥ liéu va giai thuat - Chuong 01
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2.2.3. Cau lénh

1 Cau lénh chuyén:
GOTO n;
trong d6 n 1a s hiéu cia mét bwéce trong
giai thuat.

au lénh vao ra:

D(danh sach bién);

1 Cau lé t thac: END.
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2.2.4. Chuwong trinh con

2.2.4.1. Chwong trinh con dang ham
FUNCTION Tén_ham(danh sach tham sd)

S1;S2;...;5n;
Tén_ham:= biéu thirc;
RETURN

.4.2. Chuwong trinh con dang thu tuc
CEDURE Tén_tha_tuc(danh sach tham sd)

Ng6 Cdng Thang Bai giang CAu triic di¥ liéu va giai thuat - Chuong 01
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1.26

2.2.4.3. L&i goi chwong trinh con

1 Lot goi chwong trinh con dang ham
Tén_ham( danh sach tham so thyc sy)
1 LOi goi chwong trinh con dang tha tuc
CALL Tén_tha_tuc( danh sach tham sé thuc sw)

Bai giang CAu triic di¥ liéu va giai thuat - Chuong 01
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3. Thiét ké va phan tich giai thuat

3.1. Thiét ké thuat giai
3.1.1. M6 dun hoa viéc giai quyét bai toan
1 Khi thiét ké giai thuat ta st dung phwong phap mo
dun hoa. No6i dung ctia phwong phap mo dun hoa la
coi bai toan l&n nhw mét mé dun chinh va phan chia
n6 thanh cac moé dun con, méi mé dun con lai dwoc
han chia tiép, cho t&i nhirng mé dun tng v&i cac
viéc co ban ma ta da blet cach glal quyet

Ngé Cong Théang Bai giang CAu trc di liéu va giai thuat - Chwong 01 1.2
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3.1.1. M6 dun hoa va viéc giai quyét

bai toan

G | H |||l 1
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3.1.
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\ \ Bai gidng Céu tric di liéu va giai thuat - Chwong 01

1. Mé dun hoa viéc giai quyét bai toan
(tiép)

1 Chién thuat giai quyeét bai toan la chién thuat
chia dé tri”, dé thé hién chién thuat d6 nguoi ta
dung cach thiet ke “tr dinh xudng” (Top -
Down).

1 C&ch thiét ké Top - Down hay thiét ké ttr khéi

Sau

iéu dé ra, dé cap dén van dé chu yéu, roi
m¢&i di dan vao giai quyét cac van de cu

thé motcach. chi tiét hon.

Ngé Céng Théang

Bai gidng Céu tric di liéu va giai thuat - Chwong 01

uat dén dén chi tlet thé hién nhw sau: Phan tich
uat toan bd van dé xuat phat o du Ileu va

14

3.1.1. M6 dun hoéa viéc giai quyét bai toan
(tiép)

1 Vi du: Bai to4n dé&t ra 1a dung may vi tinh dé
quan ly lwong cda can bd trong xi nghiép.
1 Phan tich tbng quét bai toan:
1 D@ liéu vao 1a mot tép hoé so ve Iuo’ng, bao gdm céc
ban ghl chtra cac thong tin vé lwong cha can bd. Ban

ghi gobm cac trwdng: ma, ho va tén, don vi, hé sb
lwong, phu cap, no.

wong trinh Iép ra phéi cho nguwdi str dung thuc
ién uo’c cac cong viéc chinh sau:

Ngé Cong Théang Bai giang CAu trc di liéu va giai thuat - Chwong 01 1.5

3.1.1. M6 dun hoéa viéc giai quyét bai toan
(tiép)

1 Xuat phat tlr phan tich tbng quat & trén ta
thdy thuat gidi x ly phai giai quyét dwoc 3
van dé sau:

1. Boc tép: Doc thdng tin tir dia tr vao bé nhé

2. Xl ly tép: Xt Iy cac thong tin dé dwa ra két

Ngé Cong Théang Bai giang CAu trc di liéu va giai thuat - Chwong 01 1.6




So do giai thuat tong quat

QUAN LILUONG |

Ngé Cong Théang

Bai giang CAu trc di liéu va giai thuat - Chwong 01 1.7

Vi du (tiép)

1 Cac nhiém vu trén con phrc tap, can phai
phan chia ra thanh cac nhiém vu con.
Chang han nhiém vu “ XU’ LY TEP” dwoc
phan chia ra thanh 3 nhiém vu con:

1. Tim kiém ban ghi

. Cap nhat ban ghi

N g nhiém vu con lai duwgc chiara
thanh\cac-nhiém vu nho hon theo so do
sau:

Ngé Céng Théang Bai giang CAu trc di liéu va giai thuat - Chwong 01 1.8

So do giai thuat chi tiét

XULY TEP
/ ¥ N
TIMBAN GIII CAP NILAT BAN GLI [ BANG LUONG
=
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3.1.1. M6 dun hoéa viéc giai quyét bai toan
(tiép)

1 Uu diém cla céch thiét ké Top - Down:
1 Gidi quyét bai toan c6 dinh hwéng, tranh sa da vao
céac chi tiét phu.
1 LAm nén tang cho lap trinh cé cAu trac.
1 Bai toan do nhiéu nguwdi cing lam, phwong phap mo
dun hod tach bai toan thanh nhiéu bai toan con tao
ho cac nhém lam viéc doc lap, khéng anh hwéng
en-nhém khac.
ong trinh xay dwng trén giai thuat thiét ké theo
&UTop >Down dé dang trong chinh stra.
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3.1.2. Phwong phap tinh chinh
trng budc

1 Phuong phap tinh chinh tung budc la phucyng phéap
thiét ké giai thuat gan lién v&i 1ap trinh, nd phan anh tinh
than cta qué trinh mé dun hoéa bai toan va thiét ké kiéu
Top - Down.

1 Phuong phap nay thé hién nhw sau: Dau tién trinh bay
g|a| thuat bang ngon nglr tw nhién de phan anh y chinh
cua cong viéc can lam. Cac buwdéc tlep theo sé chi tiét

04 dan dan, twong &ng véi cac cong viéc nhé hon, goi

3 buwdéc tinh chinh. Cang & cac budc sau thi cong

mo ta hwdng tdi cac Iénh cua chuong trinh.

nhién ® Céac bwdéc tinh chinh ® Gia ma

nay di liéu cling dwgc tinh chinh dan ti

Trong qué
&n dang cai dat cu thé.

dang cau

Ngb Céng Théng Bai giang CAu trc di liéu va giai thuat - Chwong 01 1.11

Vi du 1: Sap xép mot day n sb
nguyén theo thr tw tang dan

1 Dau tién ta phac thao gidi thuat theo ngon ngl
tw nhién nhw sau:
1 T& day céc sb nguyén chuwa duwoc sap xép 4y ra sé
nhoé nhat.
1 C l3p lai qué trinh_d6 cho dén khi day chwa dwoc
sap xep tré thanh rong.
1 Cac buac tinh chinh dung gia ngdn ngi» Pascal

End

Ngb Céng Théng Bai giang CAu trc di liéu va giai thuat - Chwong 01 1.12

Vi du 1: Sap xép mot day n sb
nguyén theo thr tw tang dan

1 Cac buwéc tinh chinh dung gia ngbn nglr
Pascal la:
2. Bwdc tinh chinh 2.1: Tim sb nhé nhat
K:=i
Forj:=i+1 Ton Do
If aj <ak Then k:=5j
tinh chinh 2.2: Béi chd

Ngb Céng Théng Bai giang CAu trc di liéu va giai thuat - Chwong 01 1.13

Vi du 1: Sap xép mot day n sb
nguyén theo thr tw tang dan

1 Sau khi chinh lai ta cé tha tuc sép xép nhu sau:
Procedure SapXep(a,n)
1) Fori:=1Ton-1 Do
Begin
2) k=i
Forj:=i+1 To n Do
If afj] < a[k] Then k :5j
x:=a[i]; a[i]:=a[k]; a[k]:=x;

End

Retu

Ngb Céng Théng Bai giang CAu trc di liéu va giai thuat - Chwong 01 1.14




Viduy 2: Cho ma tran cap mxn (m haqg, n cot). Tim
phan tt» I6n nhat cua cac hang va doi cho n6 cho
phan t&¢r dau hang.

1 Phac hoa thuat giai:

1. Nhap m,n

2. Nhap cac phan t&r ctia ma tran

3. Tim phan t& I6n nhat cta cac hang va doi
cho cho phan t&r dau hang.
ra ma tran

Ngé Cong Théang Bai giang CAu trc di liéu va giai thuat - Chwong 01 1.15

Vi du 2: Cho ma tran cadp mxn (m hang, n cét). Tim
phan tr l&n nhat cua cac hang va doi ché n6 cho
phan t&¢r dau hang.

1 Dién dat bang gia ngbn ngir Pascal:
1. Read(m,n)
2.Fori:z=1Tom Do
DPoc vao cac phan t&r hang i
3. Fori:z=1Tom Do
Begin
Tim a[i,k] 1& phan t& I&n nhéat cho hang i
P&i chd gitra afi,k] va ali,1]

Tom Do
cac phan t& hang i

Ngé Céng Théang Bai giang CAu trc di liéu va giai thuat - Chwong 01 1.16

Vi du 2: Cho ma tran cadp mxn (m hang, n cét). Tim
phan tr l&n nhat cua cac hang va déi ché n6 cho
phan t&¢r dau hang

1 Céac buwéc dwoc tinh chinh nhw sau:
1. ReadIn(m,n)
2. For i:=1 To m Do
For j;=1 To n Do
Read(al[i,j])
3. Fori:=1 To m Do
Begin
k=1
For j:=2 To n Do
If ali,j]> ali,k] Then k:=j

afi,k] <-> ali,1]
End
. Fori:z=1To m Do
Begi
riteln;
For j:=1 To n Do

Write(a[i,j], * )
End

Ngé Cong Théang Bai giang CAu trc di liéu va giai thuat - Chwong 01 1.17

3.2. Phan tich, danh gia giai thuat

3.2.1. bat van dé

1 Phan tich tinh ding dan: Chay th&r chwong trinh
trén bo di liéu, so sanh két qua voi ket qua da
biét.

1 Cac cong cu toan hoc chirng minh tinh ddng

dan cuda giai thuat.

don gian: Dé hiéu, dé lap trinh, dé chinh ly.

h thoi gian: Thoi gian thuwe hién giai

ti€u chuan danh gia hiéu lyc cua giai

thua
thuat.
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3.2.2. Phan tich th&i gian thwe hién
giai thuat
1 V&i mét bai toan co6 nhiéu giai thuat, ta can chon
giai thuat dan dén két qua nhanh nhéat.

1 Thoi gian thwe hién phu thudc vao nhiéu yéu té
nhuw:
1 Kich thwée cta div liéu vao. Néu goi n la kich thwéc cia

di¥ liéu vao thi th&i gian thwe hién T cia mot giai thuat
hai duo’c biéu dlen nhu mot ham cian: T(n)

ay tinh, vi vay khong thé dwa ching vao
|eu d6 ciing c6 nghta 1a T(n) khéng thé
i giay, phut

Bai giang CAu tric di lié

tinh theo

Ngb Céng Théng va giai thuat - Chwong 01 1.19

3.2.3. b6 phtrc tap tinh toan cua giai thuat

1 Céach danh g|a thoi g|an thwe hién giai thuat khong phu
thuéc vao may tinh va cac yeu t6 lién quan ma chi phu thudc
vao kich thudc dir liéu dau vao dwoc goi la danh gia theo
“D6 phirc tap tinh toan cla giai thuat”.

1 Néu thi gian thwe hién mét giai thuéat la T(n) = Cn?, trong do
C la hang s0, thi ta n6i d6 phirc tap tinh toan cda giai thuat
nay co cap n?, va dwec ki hiéu la: T(n)= O(n?)

1 Tong quat: Ham f(n) c6 d6 phdc tap tinh toan cap g(n) Ki

fu la f(n) = O(g(n)), néu ton tai cac hang sé C van, sao

f(n) < Cg(n) vc’ri ns3 nO

c6 nghia d6 phirc tap tinh toan cép 2n
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1 Vidu 2:f(n)

Ngb Céng Théng

3.2.3. b6 phtrc tap tinh toan cua
giai thuat (tiép)

1 Cac ham thé hién do phtrc tap tinh todn cua giai thuat
c6 cac dang sau: n", n!, 2", n3, n?, nlog,n, n, log,n. Cac
ham nay da dwoc sap theo gia tri giam dan, c6 nghia la
véi cung mot gia tri cua n, ham n" 1a Ién nhat, log,n la
nhé nhat. Cac ham nay c6 dang dé thi nhw sau:
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3.2.3. B6 phtrc tap tinh toan cua
giai thuat (tiép)

1 Cac hamn", n!, 2" goila cac ham m.
M6t giai thuat cd do phire tap tinh toan
cép ham mu thi rat cham, do dé khé dwoc
chap nhan.

1 Cac ham n3, n?, nlog,n, n, log,n la cac

loai da thirc. D6 phirc tap tinh toan

Ngb Céng Théng
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3.2.4. Xac dinh dé phtrc tap tinh toan

1 Quy tac cong:

1 Gia st T1(n) va T2(n) la thoi gian thwe hién 2
doan chwong trinh P1 va P2 ma T1(n)=
O(f(n)), T2(n)=0(g(n)), thi th&i gian thye hién
P1 rdi dén P2 tiép theo sé& la: T1(n) + T2(n) =
O(max(f(n),g(n)))

\ | du: Chuo’ng trlnh co 3 buoc méi buwédc cod

= 0O(n
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3.2.4. Xac dinh dé phtrc tap tinh toan
(tiép)
1 Quy téc nhan:
1 Néu twong rng v&i 2 buwdc P1va P2 1a T1(n) =
O(f(n)), T2(n) = O(g(n)) thi thoi gian thwe hieén P1 va
P2 I0ng nhau la : T1(n).T2(n) = O(f(n).g(n))
1 Vidu: Cau lénh x:=x+1 c0 thdi gian thyc hién bang
hang s6 C => T(n) =0O(1)
Cau lénh: Fori:=1 To n Do x:=x+1;
co th&i gian thwe hién la: T(n)=0(n.1)=0(n)
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3.2.4. Xac dinh dé phtrc tap tinh toan
(tiép)
1 Quy tac bd hang sb
1 O(c.f(n)) = O(f(n), trong d6 c la mdt hang sb.
1 Vidu: O(n?/3) = O(n?)
1 Chuy 1: Khi danh gia th&i gian thwe hién
gidi thuat ta chi can chu y t&i cac buwdce
trng v&oi mét phép toan dwoc goi la
n tich cwc. Do la phép toan ma
wc hién n6 khong it hon thdi

LIV

hién cac phép toan khac.

thoi
gian tht
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3.2.4. Xac dinh dé phtrc tap tinh toan
(tiép)
1 Vidu: eXx=1+ x/1! + x2/2! + ..
cho truwdc.
1 Giai thuat 1:
1) Read(x,n); s:=1;
2) Fori:=1 To n Do begin
p:=1;
Forj:=1 To i Do p:=p*X/j;
S:=s+p;

4 x'n! v&i xvan

ends
end.
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3.2.4. Xac dinh dé phtrc tap tinh toan
(tiép)

1 Trong giai thuat 1 phép toan tich cuc o
day Ié} p:=p*x/j. Ta thay no duwoc thwe hién
voi so lan la: 1+2+3+ .. . + n = n(n+1)/2
Vay th&i gian thwe hién giai thuat la: T(n) =

O(n?)
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3.2.4. Xac dinh dé phtrc tap tinh toan
(tiép)
1 Giai thuat 2:
1) Read(x,n); s:=1; p:=1;
2) Fori:=1 To n Do begin
p:=p*x/i;
S:=s+p;
end;

Thoi we hién giai thuat 2 1a: T(n) = O(n)

Ngé Céng Théang Bai giang CAu trc di liéu va giai thuat - Chwong 01 1.28

3.2.4. Xac dinh dé phtrc tap tinh toan
(tiép)

1 Chay 2: Co nhirng tredng hop thdi gian thyc hién giai
thuat khéng chi phu thudc vao kich thwdc caa div liéu
vao ma con phu thuéc vao chinh tinh trang cta di liéu
do nira.

1 Khi phan tich thoi gian thwc hién giai thuat ta phai xét

xem voi moi di¥ liéu vao c6 kich thwdc n thi T(n) trong

trwong hop thuan lgi nhat, trwedong hep trung binh va
wong hgp xau nhat nhw thé nao?

iecxac dinh T(n) trong trweng hop trung binh thwong

0.vi phai dung téi nhirng cong cu toan dac biét. Boi

Oi ta thwong danh gia giai thuat bang T(n) trong

au nhat.
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3.2.4. Xac dinh d6 phurc tap tinh toan
(tiép)
1 Vidu: Cho véc to a c6 n phan t al, a2,..., an. Tim trong a phan t&
dau tién c6 gia tri = x cho trwoc.
1 Giai thuat nhw sau:
Found := False;
ii=1;
While (i<=n) and Not Found Do
If ali] =x then begin
Found:=True;

g hgp tét T(n)=0(1)
hop.xdu T(n)=0(n) . Vay suy ra T(n)=0(n)
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4. Giai thuat dé quy

4.1. Khai niém dé quy

1 Ta néi mét dbi twong la dé quy néu né dwoc dinh nghia
duwéi dang chinh né.

1 Vidu 1: Trén man hinh cda vo tuyén truyén hinh lai xuét
hién hinh anh cda chinh cai man hinh vé tuyén do.

1 Vidu 2: Trong toan hoc hay gap dinh nghia dé quy:

1. Binh nghia sé tw nhién

x 1a sé tw nhién néu x-1 1a sb tw nhién

a so tw nhién
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4.2. Giai thuat dé quy va thu tuc dé quy

1 Néu 1o giai cia mot bai toan T dwgc thire hién
bang &1 giai cha bai toan T’ cé dang giéng nhw
T thi do la mét 161 giai dé quy. Trong do T’ tuy
giébng T nhwng né phai nhé hon T.

1 Giai thuat twong rng v&i I&i giai dé quy goi la

giai thuat dé quy.

Tha tuc viét cho bai toan co I&i gidi d& quy goi la

U tuc dé quy co 1&i goi t&¢i chinh nd, mai

N

| kich thuwde bai toan thu nhé hon va
n (&I trwedng hop dac biét la tredng
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Vi du: Bai toan tim 1 tir trong cudn
twr dién
1 Giai thuat dé quy cua bai toan nay nhw sau:

IF tw dlen la mot trang THEN tim tlr trong
trang ay

ELSE BEGIN
Mé tir dién vao trang gitra; Xac dinh xem
ntra nao chira tw

tor ndm trong nra trwédc THEN tim trong

im trong nra sau
END
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Vi du: Bai toan tim 1 ttr trong cudn
tte dién
1 Trong gidi thuat nay c6 2 diém can cha y:
1 Diém 1: Sau mdi lan tir dién dwoc tach doi, mot nira
thich hop sé dwoc tim kiém theo chién thuat da dung.
1 Diém 2: C6 trwdng hop dic biét 1a sau khi tach doi tir
dién chi con 1 trang, gidi quyét trwc tiép bang cach
tim tlr trong trang d6. Trwdng hop dac biét nay goi la
wong hop suy bién.
i thuat nay goi la giai thuat chia déi: Bai toan
doi ra bai toan nhdé hon, bai toan nhé
hon laikduing chién thuat chia déi, cho t&i khi gap
trwdng hep suy bién.

Ngb Céng Théng Bai giang CAu trc di liéu va giai thuat - Chwong 02 2.34




Vi du: Bai toan tim 1 ttr trong cudn
twr dién
1 Thu tuc dé quy cua bai toan dwoc viét nhw sau:
Procedure timkiem(Tudien, tu)
IF Tudien chi con méttrang THEN tim ti trong trang ay
ELSE BEGIN
M& tlr diém vao trang gira
Xac dinh xem ntra nao chira tw
IF Tl nam & nia trudc
N CALL timkiem(Tudienl, tu)
CALL timkiem(Tudien2, tu)

RETUR
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4.3. Thiét ké giai thuat dé quy

1 Khi bai toan dang xét hoac dir liéu dang x ly
duwoc dinh nghia dwoi dang dé quy thi viéc thiét
ké cac giai thuat dé quy té ra rat thuan loi.

1 Khi thiét ké giai thuat dé quy can tra 1&i cac cau
héi sau:

1. C6 thé dinh nghia bai toan dudi dang mét bai toan

cung loai nhwng nhd hon nhw thé nao?

the nao la kich thwéc cda bai toan dwoc giam di

an goi dé quy?

ong hop dac biét ndo cua bai toan sé dwgc goi la

hop.suy bién?
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Bai toan 1: Tinh n!

1 Dinh nght dé quy cda ham n! nhuv sau:
FAC(n) = 1 néu n=0
FAC(n)=n" FAC(n-1) néu n>0
Thuat gidi dé quy dwoc viét dwdi dang ham:
Function FAC(n)
If n=0 then begin FAC :=1, return; end;
FAC :=n* FAC(n-1);
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Bai toan 1: Tinh n!

1 Khtr dé quy cua ham tinh giai thira:
Function FAC(n)
If n=0 then gt:=1;
Else begin
gt:=1;
For i:=1 to n do gt:=gt*l;

Return
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Bai toan 1: Tinh n!

1 Déi chiéu véi 3 dac diém cla tha tuc dé
quy ta thay:
1 L&i goi téi chinh n6 ding sau Else
1 M6i lan goi dé quy gia tri giam di:
FAC(4)® FAC(3)® FAC(2)® FAC(1)
drwong hop suy bién 1a FAC(0): FAC(0) = 1
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Bai toan 2: Lap day s6 FIBONACCI
112358 13.

1 Dinh nghia F(n) nhw sau:
F(nN)=1néun£2
F(n)=F(n-2)+F(n-1) néu n>2

1 Thu tuc dé& quy thé hién giai thuat tinh F(n) nhw
sau:

ction F(n:integer)
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Bai toan 3: Bai toan “Thap Ha nbi”

1 N&i dung: Cé n dia kich thwéc nhé dan, dia co 16
& gitra. C6 thé xép chdng chiing 1én nhau xuyén
qua mdt céi coc, to dwdi nhé trén dé cubi cung
c6 mét chéng dia dang nhw hinh thap.
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Bai toan 3: Bai toan “Thap Ha nbi”

Ngb Céng Théng

1 Y&u ciu dat ra: Chuyén chdng dia t coc
A sang coc C theo nhirng diéu kién sau:
1 M6i 1an chi dwoc chuyén mét dia
1 Khéng khi nao cé tinh hudng dia to & trén dia
nhé & dudi
woc phép st dung 1 coc trung gian (coc B)
& dat tam thoi.
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Bai toan 3: Bai toan “Thap Ha nbi”

1 Ta xét mét vai trwdng hop don gian:
1 Trwong hop 1 dia:
1 Chuyén ti coc A sang coc C
1 Trwong hop 2 dia:
1 Chuyén dia thir nhat tr coc A sang coc B
1 Chuyén dia thr hai tir coc A sang coc C
uyén dia th& nhat tir coc B sang coc C
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Bai toan 3: Bai toan “Thap Ha nbi”

1 Trwedng hop n dia (n>2): Ta coi n-1 dia & trén nhw
dia thir nhat va xtr ly giong nhw trwdng hop 2 dia:
1 Chuyén n-1 dia t coc A sang coc B
1 Chuyén dia th&r n tir coc A sang coc C
I Chuyén n-1 dia tir coc B sang coc C
| I(;huyén n-1 dia tir coc B sang coc C thuat giai sé
a

Chuyén n-2 dia tr coc B sang coc A

hur.vay cho dén khi trwdng hop suy bién
la trwdng hop wng vaoi bai toan chuyéen 1
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Bai toan 3: Bai toan “Thap Ha nbi”

1 Thd tuc cua bai toan “Thap Ha ndi” nhw sau:
Procedure Hanoi(n,A,B,C)
If n=1 then chuyén dia tr A sang C
Else Begin

Call Hanoi(n-1,A,C,B)

all Hanoi(1,A,B,C)

anoi(n-1,B,A,C)

Return
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Bai tap

. Thé nao 1a giai thuat dé quy?

. Pu nhwoc diém cda giai thuat dé quy?

. Trong bd nhé cia may tinh dung vuang nh& nao dé dung
cho giai thuat dé quy. ,

. Trwdng hop suy bién la trwdng hop nhw thé nao trong
giai thuat dée quy. ,

5. Thwong hay dung cau tric lap trinh nao dé the hién giai

huéat dé quy

iai thuat dé quy cho bai toan sau:

S WN -

Acker(m-1,1) néu n=0
cker(m-1,Acker(m,n-1)) vé&i cac tredng
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Thu tuc dé quy Bai 6

Function Acker(m,n:integer)
If m=0 then Acker:=n+1
else if n=0 then Acker:=Acker(m-1,1)
else Acker:=Acker(m-1,Acker(m,n-1))
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Bai tap (tiép)

7. Gidi thuat tinh woc sO chung lon nhat cla
hai s6 nguyén dwong a vab (a>b) nhw
sau: Goirla so dw cua phép chia a cho b.

- Néu r=0 thi b 1& wéc sé chung I&n nhat

- r khac 0 thi gan a:=b; b:=r réi Iap lai.

ay dwng gig’\i thuat dé quy tinh wéc
|&n nhat USCLN(a,b)
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Thu tuc dé quy bai 7

Bai toan: Tim USCLN cta 2 sb nguyén dwong a,b
Cach 1: Dung dé quy

Function USCLN(a,b)

If b=0 then begin USCLN := a; return; end;

If b # 0 then USCLN := USCLN(b,a mod b);
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Ngé Cong Théang

Thu tuc dé quy bai 7

Bai toan: Tim USCLN cta 2 sb nguyén duwong a,b
Cach 2: Khir dé quy

Function USCLN(a,b)

1) r :=a mod b;

2) while r # 0 do begin

a:=b; b:=r;rr=amodb

Ngé Cong Théang Bai giang CAu trc di liéu va giai thuat - Chwong 02 2.50




Bai tap (tiép)

8. Ham C(n,k) v&i n, k la cac gia tri nguyén khong

am va k<=n, dwgc dinh nghia nhuv sau:

C(n,n)=1

C(n,0)=1

C(n,k)=C(n-1,k-1)+C(n-1,k) néu 0< k<n
xay dwng giai thuat dé quy cho bai toan trén
U tuc dé quy in ngwoc mot dong ki tw cho
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Thu tuc dé quy bai 8

Function C(n,k:integer)
If k=0 then C:=1
else if k=n then C:=1
else C:=C(n-1,k-1)+C(n-1,k);
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