CHUONG 1
CAU TRUC DU LIEU VA GIAI THUAT
1. Méi quan hé gitra ciu trac div liéu va giai thuat
1.1. Giai thuat (thuat toan, algorithms)
1 Khai niém: Giai thuat 1a mét hé thong cac thao
tac, cac phep toan dwoc thwe hién theo trinh tw
nhat dinh trén mét sc“) déi twong dir liéu nao do,

N cho sau mot so bwdc hiru han ta cdé duwoc
| a mong muon.

4t phan anh cac phép x ly, con doi
twong la dir liéu.
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1.1. Giai thuat (thuat toan, algorithms)

1 Giai thuat phai co céc tinh chéat co ban sau:

1 Tinh thwc hién duoc:

1 Tinh két thuc:

1 Tinh két qua: Phai cho két qua mong mudn.

1 Tinh hiéu qua:

1 Tinh duy nhat:

inh tdng quét: Phai &p dung cho moi bai toan cung

To_'
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1.2. CAau trac di¥ liéu

1 Khai niém dir liéu: D liéu la cac phan tr biéu
dién céc thdng tin can thiét cho bai toan.

1 MOt bai toan cd thé c6 cac loai di liéu: DT liéu
vao, dir lieu trung gian, di liéu ra.
1 D lieu vao la dir lieu can dwa vao dé xu ly, day
chinh 1& dau vao cta bai toan.
1 D& liéu trung gian la d liéu chira cac ket qua trung
ian trong qua trinh x ly.
Geliéu ra la dir liéu chira két qua mong mudn cla

1 Giai thuat thue hién bién doi tir cac dir liéu vao
thanh ¥ liéu ra.
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1.2. Cau trac di liéu (tiép)

1 Vidu 1: Ta xét bai toan tinh hoc béng cho
sinh vién theo ché dé hién hanh. Cac di
liéu cla bai toan bao goém:

1 D liéu vao: Ho va tén, Diém cac mén, S6
trinh cac moén hoc.

(v liéu trung gian: Diém trung binh

iéu ra: Hoc bdng
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1.2. CAu trac di liéu (tiép)

1 Vidu 2: Xét bai toan giai phwong trinh bac
hai ax2 + bx + ¢ =0 . Cac di¥ liéu cua bali
toan nay nhw sau:

1 D liéu vao: a, b,

1 Dr lieu trung gian: delta

¥ liéu ra: x1, x2
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1.2. Cau trac di liéu (tiép)

1 D& liéu nguyén tw la phan tl di liéu co s&
khong thé tach nhé ra dwoc, cé thé 1a mot chiv
sO, mot ki tw, mot gla tri logic,.. Trong mot bai
toan, di¥ liéu bao gébm mét tap cac dir liéu
nguyén tur.

1 Tl cac di¥ lieu nguyén tir ta co thé tao thanh céc

tric div liéu bang cac cach thirc lién két

: Chang han lién két cac ki tw lai v&i nhau

cau truc div liéu kiéu xau ki tw, lien két

i v&i nhau theo kiéu mot day sb ta dwoc

iéu kiéu mang mét chiéu.
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1.2. CAu trac di liéu (tiép)

1 TOm lai, Cau trac dir liéu |a tap hop cac
phan ter div liéu lién két v&i nhau bang mot
cach nao do. Noi t¢i cau trac dir liéu la noi
t&i cach td chire cac phan tl di liéu nhuw

thé nao.
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Ngd Céng Thang

1.2. Cau trac di liéu (tiép)

1 Khai niém vé Cau trac lwu triv: Cach biéu dién
mot cau trdc div liéu trong bé nhé duoc goi la
cau truc lwu triv, d6é chinh 1a cach cai dat cau
trac dir lieu trén may vi tinh.

1 C6 thé c6 nhiéu cau_tric lwu trik khac nhau cho mot
cau truc di lieu. Chang han mét cau tric di liéu kiéu
mang ta co6 thé lwu trir bang cac 6 nhé ké tlep nhau
trong bo nh¢ hoac co thé lwu trir bang cac 6 nhé
ong ké tiép nhau trong b6 nho.
6thé co nhleu cau trdc di¥ lig¢u khac nhau dwgec cai
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1.2. CAu trac di liéu (tiép)

1 M&i mdt ngdn nglr 1ap trinh déu co cac
cau trac di liéu tién dinh (dinh san), boi
vay khi chon ngon nglr lap trinh nao thi ta

phai chap nhan cau trtc di liéu tién dinh

cda no, phai van dung linh hoat cac cau
dir liéu nay vao bai toan can giai
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1.3. MGi quan hé gitra cau trac dir liéu
va giai thuat
1 Xét toi giai thuat thi phai xét giai thuat do tac

ddng trén cau trac di liéu nao.

1 Xet toi cau tric di liéu thi phai hiéu cau trac di
liéu dé can dwoc tac dong bang giai thuat gi dé
duwoc két qua mong mudn.

1 Cau tric div liéu nao thi giai thuat dé. Khi cau
Jc dir liéu thay doi giai thuat ciing thay doi
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2. CAc cach dién dat giai thuat

2.1. Liét ké cac bwdc bang Ioi
1 Trong cach dién dat nay ta phai viét tirng buéc
lam cOng viéc gi: Bwéc 1, Bwéce 2....
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2. C4c céach dién dat giai thuat

2.2. Lwu do gii thuat

1 Lwu dd giai thuat [a mét so do co hwéng dién
dat cac bwéc thwe hién cua giai thuat.

1 Lwu 00 gidi thuat gilp nguwdi 18p trinh xem xét
sy lam viéc cua giai thuat kha chi tiét va cu the.
do giai thuat bao gobm céac hinh co ban néi

' u béi cac dwdng cé hwédng.
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2.1. Lwu do6 giai thuat (tiép)

1 C4c hinh co ban trong Iwu do giai thuat
gom co:
1 Hinh elip thé hién sw bat dau va két thac cla

gidi thuat. ‘

inh~ch® nhat chi cac thao tac, cong viéc can
thire hié
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2.1. Lwu do6 giai thuat (tiép)

1 C4c hinh co ban trong Iwu do giai thuat
gom co:
1 Hinh thoi thé hién céac diéu kién. Hinh nay cé
mot dwdng vao va hai dwdng ra tvng voi hai
trwdng hop diéu kién dung hoac diéu kién sai.

Sai

Bung
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Vi du: Lwu dd giadi thuat tim gia tri I&n nhat
trong mang s6 A c6 n phan tw
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2.3. Gia ma

1 Gia ma la gia ngén ngir 1ap trinh (twa ngdn
nglr 1ap trinh).

1 Trong cach dién dat giai thuat bang gia

ma, ngwdi ta str dung ngdn nglr tw nhién

cling v&i cac cau trdc chuan cda mot ngon

lap trinh (Pascal) dé mé ta giai thuat.

ng ca ngbn ngl tw nhién nén cob

dung cac ky hiéu toan hoc dé ban

i thuat ngan gon, dé hiéu hon.

thé
mo ta
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2.3.1. Quy dinh chung

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

1 Lo chu thich dét gitra hai dau ngoac {....}.

L&i cha thich dwoc quy wée dung tieng
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2.2.2. Biéu thirc

1 Cac phép toan:

1 S6 hoc: +, -, *,/, %, DIV, MOD

1 Quanhé:<,=,>,£,3,1

1 Logic: NOT, AND, OR, XOR

1 Cac gia tri Logic la True, False
en bién 1a mét day chi céi, chir sb, dau gach
), bat dau bang chir cai, dd dai khdong

1 Bién chi sds Tén[chisd] Vidu: a[i], b[i,]
1 Biéu thie\twong tw nhw Pascal.
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2.2.3. Cau lénh

1 CAc cau lénh thé hién cac thao tac, cong viéc

can thuc hlen Cac cau lénh duwoc viét viét cach
nhau bdi dau :

1 Phép todn géan duoc ky hiéu béi dau := hoac =

1 Phép hoan dbi gia tri dwoc ky hiéu béi dau :=
hoac «

I Cau trGic tuan tw: Liét ké cac cong viéc, cac thao
theo thir tw. Dé cho viéc theo dbi duo’c thuan
6 thé danh thém the tw 1), 2), 3)... hoac a),

si:s2;...:sn; end
Trong\do si la cau lénh i
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2.2.3. Cau lénh

1CAu lénh diéu kién:
1f B then S;
1If B then S1 else S2:

ong d6 B 1a biéu thirc
c, S la cau Iénh.
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2.2.3. Cau lénh

1 Cau lénh lwa chon:
CASE
B1l: S1;
B2: S2;

Bn: Sn;

2.2.3. Cau lénh
1 Cau lénh lap:
1 Lap va&i sb lan 1ap biét trudc:
FORIiI=mTOnNn DO S;
FOR :=n DOWNTO m DO S;




2.2.3. Cau lénh

Lap v&i sb lan 1ap khong biét truedece:
1Kiém tra diéu kién trwoc:
WHILE B DO S;
1Kiém tra diéu kién sau:

REPEAT S UNTIL B;

\‘
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2.2.3. Cau lénh

1 Cau lénh chuyén:
GOTO n;
trong d6 n 1a sb hiéu cia mot bwdc trong
giai thuat.
au lénh vao ra:
READ(danh sach bién):
(danh sach hang, bién, biéu thirc);
St thic: END.

1 Cau lé
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Cau trdc gid ma chwong trinh

1 Vao:
1 Ra:
{M6 ta}

Program TenCT,;
1)

End.
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2.2.4. Chwong trinh con

2.2.4.1. Chwong trinh con dang ham
- Vao:
- Ra:
{Mb ta }
FUNCTION Tén_ham(danh sach tham so)
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2.2.4. Chwong trinh con

2.2.4.2. Chwong trinh con dang thu tuc

- Vao:

- Ra: khdng co

{Mb ta}
PROCEDURE Tén_thu_tuc(danh sach tham so)
.. SN;
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2.2.4.3. LOI goi chwong trinh con

1 LO&i goi chwong trinh con dang ham
Tén_ham( danh séach tham sé thuc sw)
1 Lot goi chwong trinh con dang thu tuc

CALL Tén_tha_tuc( danh sach tham sé thuc sw)

A\
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Bai tap

1 Tim USCLN cua hai s6 nguyén duwong a
va b.

1 BTVN: Tinh gan ddng e”x véi dd c.xac
epsilon = 0.0001

\.\ ) xZ x3 IH
e =1+x+ + +...+ +..
21 3l 7!

Ngd Coéng Thang
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Bai tap

1 Viét gid ma cong hai ma tran co kich
thwédc mxn. Y/c str dung chwong trinh
con.

1 Viét gid ma nhan hai ma tran. Y/c s dung

chwong trinh con.

18t.gid ma tim va dwa ra cac sd nguyén

on s6 nguyén dwong n cho trwoec.

Y/c sthdung chuwong trinh con.
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3. Thiét ké va phan tich giai thuat

3.1. Thiét ké thuat giai
3.1.1. M6 dun hoéa viéc giai quyét bai toan
1 Khi thiét ké giai thuat ta st dung phwong phap mé
dun ho&. Néi dung ctua phuwong phap mé dun hoa la
coi bai toan I&n nhw mét moé dun chinh va phan chia

n6 thanh cac moé dun con, méi mé dun con lai dwoc
han ch|a tiép, cho tO’I nhwng mo dun ung VO’I cac
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3.1.1. M6 dun hoa va viéc giadi quyét
bai toan

_____________ A
g e =
_E _F G || H (| I
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3.1.1. M6 dun héa viéc giai quyét bai toan
(tiép)

1 Chién thuat gidi quyét bai toan 1a chién thuat “
chia dé tri’, dé thé hién chién thuat dé nguoi ta
ding céch thiét k& “tw dinh xuéng” (Top -
Down).

1 Cach thiét ké Top - Down hay thiét ké t khai

uat dén dén chi t|et thé hién nhw sau: Phan tich

uat toan bd van dé xuat phat twr dw Ileu va

JC-tiéu dé ra, dé cap dén van dé cha yéu, roi

sau d6.mai di dan vao gidi quyét cac van dé cu

thé mot'cach. chi tiét hon.
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3.1.1. M6 dun héa viéc giai quyét bai toan
(tiép)

1 Vi du: Bai toan dat ra Ia dung may vi tinh dé
quan ly lwvong cua can bé trong xi nghiép.
1 Phan tich tdng quét bai toan:
1 D liéu vao la mot tép hoé so ve lwong, bao gdm cac
ban ghl chira cac thong tin vé lwong cda can bd. Ban

ghi gdbm cac trwo’ng ma, ho va tén, don vi, hé sb
lwong, phu cap, no.

wong trinh 1ap ra phai cho ngwéi str dung thuc
ién~dwoc cac cong viéc chinh sau:
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3.1.1. M6 dun héa viéc giai quyét bai toan
(tiép)

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

1. DBoc tép: Poc thong tin tir dia tiw vao bd nhé

2. XU ly tép: Xt ly cac thdng tin dé dua ra két

ud mong mudn

hitép: Lwu trir thong tin méi nhat vao tép.
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So do giai thuat tdng quat
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Vi du (tiép)

1 Cac nhiém vu trén con phurc 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

Nhtrng nhiém vu con lai dwoc chia ra
thanhcac \nhiém vu nhé hon theo so d6
sau:
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So do gidi thuat chi tiét

XULY TEP
TIM BAN GHI CAP NHAT BAN GHI IN BANG LUONG
Sy
TiM THEO TIM THEQ LUONG LUONG
MA THANG NAM

Ngd Céng Théng \ \ Bai gidng CAu tric di liéu va giai thuat - Chwong 01 1.8




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

1 Uu diém cla cach thiét ké Top - Down:

1 Giai quyé',t bai toan co dinh hwéng, trdnh sa da vao
cac chi tiét phu.

1 Lam nén tang cho lap trinh c6 cAu tric.

1 Bai todn do nhiéu nguoi cung lam, phwong phap md
dun hoa tach bai toan thanh nhiéu bai toan con tao

ho cac nhom lam viéc déc lap, khéng anh huéng
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3.1.2. Phuong phap tinh chinh
trng bwoc

1 Phuong phép tinh chinh ttrng buwéece la phuong phap
thiét ké giai thuat gan lién vai 1ap trinh, n6 phan anh tinh
than cda qué trinh mé dun hda bai toan va thiét ké kiéu
Top - Down.

| Phwo’ng phap nay thé hién nhw sau: Dau tién trinh bay
g|a| thuat bang ngon nglr tw nhién de phan anh y chinh
cua cdng viéc can lam. Cac budc tlep theo sé chi tiét
04 dan dan, twong rng v&i cac cong viéc nho hon, goi
2 bwéec tinh chinh. Cang & cac bwdc sau thi cong
woc mo ta hwédng téi cac 1énh cua gia ma.

nhién ® Cac bwdc tinh chinh ® Gia ma
nay di lieu cting dwgc tinh chinh dan t
&n dang cai dat cu thé.

Trong quié
dang cau
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Vi du 1: Sap xép mot day n sb
nguyén theo thu tw tang dan

1 Dau tién ta phac thao giai thuat theo ngén ng
tw nhién nhw sau:

1 T day céc sd nguyén chwa dwoc sap xép lay ra sb
nhoé nhat.
1 Cw lap lai qua trinh_d6 cho dén khi day chwa dwoc
sap xep tré thanh rong.
1 Cac buwdc tinh chinh dung gia ngon nglr Pascal

yc tinh chinh dau tién:

r ir=1To n-1 Do Begin

Xét tv a; dén a,, dé tim sb nhd nhét a,
i ché gitra a,va a,

End

Ngd Céng Théng Bai gidng CAu tric di liéu va giai thuat - Chwong 01 1.11

Vi du 1: Sap xép mot day n sb
nguyén theo thu ty tang dan

1 Cac budce tinh chinh dung gia ngén ng
Pascal la:
2. Bwéc tinh chinh 2.1: Tim s6 nhd nhat
K:=i
Forj=1+1Ton Do
If aj <ak Then k:F
tinh chinh 2.2: Béi ché
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Vi du 1: Sap xép mot day n sb
nguyén theo thu tw tang dan

1 Sau khi chinh lai ta c6 tha tuc sap xép nhw sau:
Procedure SapXep(a,n)
1) Fori:=1Ton-1Do
Begin
2) K :=i
Forj:=i+1 To n Do
If a[j] < alk] Then k :5
x:=a[i]; a[i]l:=a[k]; a[k]:=x;
End
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Vidu 2: Cho ma tran cap mxn (m har]g, n cot). Tim
phan tir I&n nhat cua cac hang va doi cho né cho
phan t& dau hang.

1 Phac hoa thuat giai:

1. Nhap m,n

2. Nhap céac phan tlr cia ma tran

3. Tim phan t& I&n nhat clia cac hang va doi
ch6 cho phan t&r dau hang.
ra ma tran
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Vi du 2: Cho ma tran cap mxn (m hang, n cot). Tim
phan t&r I&n nhat cda cac hang va doi ché né cho
phan t& dau hang.

1 Dién dat bang gia ngdn ng» Pascal:
1. Read(m,n)
2.Fori:z=1Tom Do
Poc vao cac phan tlr hang i
3. Fori:z=1To m Do
Begin
Tim a[i,k] 1a phan t& I&n nhat cho hang i
Débi chd gitra afi,k] va ali,1]

Tom Do
cac phan tlr hang i
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Vi du 2: Cho ma tran cap mxn (m hang, n cot). Tim
phan t&r I&n nhat cda cac hang va doi ché né cho
phan t& dau hang

1 Cac buwdc duwoc tinh chinh nhw sau:
1. ReadIn(m,n)
2. For i:=1 To m Do
For j;=1 To n Do
Read(a[i,j])
3. Fori:=1 To m Do
Begin
k:=1
For j:=2 To n Do
If a[i,j]> ali,k] Then k:=j
afi,k] <-> a[i,1]

For j;=1 To n Do
Write(ali,j], * 9
End
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3.2. Phan tich, danh gia giai thuat

3.2.1. Bat van dé

1 Phan tich tinh ding dan: Chay thw chuo’ng trinh

trén bo div liéu, so sanh két qua voi két qua da
biét.

1 Cac cong cu toan hoc chirng minh tinh dung
dan cua giai thuat.

don gidn: Dé& hiéu, dé 1ap trinh, dé chinh ly.
h thoi gian: Tho glan thwe hién glal

~N

tiéu chuan danh gia hiéu lwc cla giai

thua
thuat.
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3.2.2. Phan tich thoi gian thwe hién
giai thuat
1 V&i mot bai toan cé nhiéu giai thuat, ta can chon

giai thuat dan dén két qua nhanh nhét.

1 Thoi gian thwe hién phu thudc vao nhiéu yéu tb
nhuw:

1 Kich thwéc cia div liéu vao. Néu goi n 1a kich thwéc cha
di liéu vao thi thdi gian thwc hién T cua mét giai thuat
hai dwoc biéu dién nhw mdét ham cla n: T(n)

iéu 1&nh, tdc dd x&r ly cda may tinh, ngébn ngl V|et
on tr_mh chwong trlnh dICh cung anh huong den tbc

v&i m _ ay tinh, vi vay khong thé dwa ching vao
Xac lap iéu do cling c6 nghia 1a T(n) khdng thé
tinh theo | giay, phut...
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3.2.3. Bb phtrc tap tinh toan cua giai thuat

1 Cach danh gla thoi glan thwe hién giai thuat khong phu
thuéc vao may tinh va cac yeu to lién quan ma chi phu thudc
vao kich thwéc dir liéu dau vao duoc goi la danh gia theo
“DO phirc tap tinh toan cua giai thuat”.

1 Néu thoi glan thwe hién mét giai thuat la T(n) = Cn?, trong do
Cla hang s0, thi ta n6i d6 phtrc tap tinh toan cua giai thuat
nay co cap n?, va duwoc ki hiéu la: T(n)= O(n?)

I Tong quat: Ham f(n) c6 dé phuc tap tinh toan cap g(n) Ki
_ Ia f(n) = O(g(n)), néu ton tai cac hang s6 C va n, sao

f(n) < Cg(n) vc’yi ns3 nO

c6 nghia d6 phtrc tap tinh toan cép 2"
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1 Vi du 2: f(n)

Ngd Céng Théng

3.2.3. B6 phtrc tap tinh toan cua
giai thuat (tiép)

1 Cac ham thé hién do phtrc tap tinh toan cta 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, c6é nghia la
VO cung mot gia tri cda n, ham n" ]a I&n nhat, log,n 1a
nhoé nhat. Cac ham nay c6 dang do thi nhw sau:

7\ 2= n’
nlog,”

™
M
N
b
™,
=
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3.2.3. B6 phtrc tap tinh toan cua
giai thuat (tiép)

1 Cac hamn", n!, 2" goila cac ham mda.
M’c}t giai thuat co g‘kf) phtrc tap tinh toan
cép ham mua thi rat cham, do do kho dwoc
chap nhan.

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

loai da thire. DO phirc tap tinh goén
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3.2.4. Xac dinh d6 phtrc tap tinh toan

1 Quy tac cong:

1 Gia st T1(n) va T2(n) la th&i gian thwe hién 2
doan chuong trinh P1 va P2 ma T1(n)=
O(f(n)), T2(n)=0(g(n)), thi th&i gian thwe hién
P1 r6i dén P2 tiép theo sé la: T1(n) + T2(n) =
O(max(f(n),g(n)))

A | du: Chwong trinh c6 3 bwéc, méi bwdc co

yphire tap tinh toan lan lwot [a O(n3), O(n),
log,n). Vay thoi gian thye hién 3 bwéce la:

(n) + T3(n) = O(max(n3, n, nlog,n)
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3.2.4. Xac dinh d6 phurc tap tinh toan
(tiép)
1 Quy tac nhan:
1 Néu twong &ng v&i 2 buwde P1va P2 1a T1(n) =
O(f(n)),T2(n) = O(g(n)) thi thoi gian thwe hién P1 va
P2 16ng nhau la : T1(n).T2(n) = O(f(n).g(n))
1 Vi du: Cau lénh x:=x+1 c6 thoi gian thwe hién bang
hang sb 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 d6 phurc tap tinh toan
(tiép)
1 Quy tac bd hang sb6
1 O(c.f(n)) = O(f(n), trong dé ¢ 1a moét hang so.
1 Vidu: O(n?/3) = O(n?)
1 Chuy 1: Khi danh gia théi gian thwe hién
gidi thuat ta chi can chi y t&i cac bwéc
trng voi mot phép toan dwoc goi la
n tich cwc. PO la phép toan ma
e hién no khong it hon thdi

= N

hién cac phép toan khac.
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3.2.4. Xac dinh d6 phurc tap tinh toan
(tiép)
1 Cac buwéc xac dinh O cua mét giai thuat:
B1: Xac dinh phép toan tich cwc trong giai thuat.

B2: Dém sb 1an thuc hién phép toan tich cuc, biéu
dién s6 dém nay thanh mét ham phu thubéc vao
woce div liéu dau vao n, f(n)

), str dung dinh nghia O va cac quy
dé tim ra O cudi cung.
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3.2.4. Xac dinh d6 phurc tap tinh toan
(tiép)
1 Vidu: ex=1+x/1! + x2/21 + .. .+ x"/n! v&ixvan
cho trwéc.
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;
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3.2.4. Xac dinh dé phure tap tinh toan
(tiép)

1 Trong giai thuat 1 phep toan tich cuc o
day Ifil Q::p*x/j. Ta thay no dwoc thuwe 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 d6 phurc 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;

wc hién giai thuat 2 1a: T(n) = O(n)
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3.2.4. Xac dinh d6 phurc tap tinh toan
(tiép)
1 Giai thuat 3:
1) Read(x); s:=1; p:=1; i:=0;
2) Repeat
I.=1+1;
P:=p*X/i;
S:=S+p;
il | p|<Epsilon;

end:
3) Write
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3.2.4. Xac dinh d6 phurc tap tinh toan
(tiép)

1 Chay 2: C6 nhirng tredng hop thdi gian thwe hién giai
thuat khéng chi phu thuéc vao kich thwéc caa dir liéu
vao ma con phu thuéc vao chinh tinh trang cua di liéu
do nira.

1 Khi phan tich th&i gian thwe hién giai thuat ta phai xét
xem v&i moi dir lieu vao co kich thwdc n thi T(n) trong
trwdng hop thuén lgi nhat, trwdng hop trung binh va

wong hop xau nhat nhw thé nao?

i dung t¢i nhivng cong cu toan dac biét. Boi
01 ta thwong danh gia giai thuat bang T(n) trong
au nhat.

vay
trwdng
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3.2.4. Xac dinh d6 phurc tap tinh toan
(tiép)
1 Vjdu: Cho véc to a cé n phan t&r al, a2,..., an. Tim trong a phan to
dau tién cé gia tri = x cho trwdec.
1 Giai thuat nhuv sau:
Found := False;
Ii=1;
While (i<=n) and Not Found Do
If a[i] =x then begin
Found:=True;
k:=i;

g hgp tét T(n)=0(1)
hop.xau T(n)=O(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 ndi mot déi twong 1a dé quy néu n6 dwoc dinh nghia
dwdi dang chinh no.

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

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

1. Binh nghia sé tw nhién

X la s6 tw nhién néu x-1 la so tw nhién

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

1 Néu loi gidi ciia mot bai toan T dwoc thwe hién
bang 101 giai cua bai toan T’ c6 dang giong nhw
T thi d6 la mot |oi giai dé quy. Trong do T tuy
giong T nhwng no6 phai nhé hon T.

1 Giai thuat twong wrng voi 1&i giai dé quy goi la

giai thuat dé quy.

Thu tuc viét cho bai toan cé giai thuat dé quy goi

a-thu tuc dé quy.

U tuc dé quy co loi goi t&i chinh nd, maoi

1 kich thwde bai toan thu nho hon va

ien toi trrong hop dac biét la trwdng
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Vi du: Bai toan tim 1 tl trong cudn
tr dien
1 Giai thuat dé quy cua bai toan nay nhuw sau:
IF ti dién 1a mét trang THEN tim tw trong
trang ay
ELSE BEGIN

Mé tir dién vao trang gitra; Xac dinh xem
ndra nao chira tw

im trong ntra sau
END
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Vi du: Bai toan tim 1 t trong cudn
tir dién
1 Trong gidi thuat nay c6 2 diém can cha y:
1 Diém 1: Sau méi lan tr dién dwoc tach déi, mot nra
thich hop sé dwoc tim kiém theo chién thuat da dang.
1 Diém 2: C6 trwdng hop dac biét 1a sau khi tach ddi tr
dién chi con 1 trang, giai quyét trwc tiép bang cach

tim t trong trang (j(’). Trwdng hop dac biét nay goi la
wong hop suy bién.
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Vi du: Bai toan tim 1 t trong cudn
tr dien
1 Tha tuc dé quy cda bai toan dwoc viét nhw sau:
Procedure timkiem(Tudien, tu)
IF Tudien chi con mét trang THEN tim tlr trong trang ay
ELSE BEGIN
Mé& ttr diém vao trang gidra
Xac dinh xem ntra nao chira tw
IF T nam & nira trwdc
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
dwoc dinh nghia dwdi 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 I&i cac cau
hoi sau:

1. CO6 thé dinh nghla bai toan dwéi dang mét bai toan

cung loai nhwng c6 quy moé nhd hon.

0 trucrng hop dac biét cua bai toan (trwdng hop suy
a & dé két thuc dé quy.
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Bai toan 1: Tinh n!

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

1 Khr 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*;
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Bai toan 1: Tinh n!

1 Dbi chiéu v&i 3 dac diém cla tha tuc dé
quy ta thay:
1 L&t goi tdi chinh n6 ding sau Else
1 M6i 1an goi dé quy gié tri gidm di:
FAC(4)® FAC(3)® FAC(2)® FAC(1)
#rwong 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 Tha tuc dé quy thé hién giai thuat tinh F(n) nhw
sau:

ction F(n:integer)
=2 then F:=1
=k (n-2)+F(n-1)

Els
Return
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Bai toan 3: Bai toan “Thap Ha ndl”

1 Ndi dung: Cé n dia kich thwée nhd dan, dia co 16
& gitra. C6 thé xép chdéng ching 1én nhau xuyén
qua mét cai coc, to dwdi nhé trén dé cudi cung
c6é mot chéng dia dang nhw hinh thap.

Y

A B C
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Bai toan 3: Bai toan “Thap Ha ndl”

1 Yéu cau dat ra: Chuyén chong dia t coc
A sang coc C theo nhirng diéu kién sau:
1 Méi lan chi dwoc chuyén mét dia
1 Khéng khi ndo co6 tinh huéng dia to & trén dia
nhé & dudi
woe phép st dung 1 coc trung gian (coc B)
3t tam tho.
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Bai toan 3: Bai toan “Thap Ha ndl”

1 Ta xét mét vai tredng hop don gian:
1 Trwong hop 1 dia:
1 Chuyén tir coc A sang coc C
1 Trwong hop 2 dia:
1 Chuyén dia th&r nhat tir coc A sang coc B

1 Chuyén dia thir hai tr coc A sang coc C
uyén dia th(r nhat ttr coc B sang coc C
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Bai toan 3: Bai toan “Thap Ha ndl”

1 Trwdng hop n dia (n>2): Ta coi n-1 dia & trén nhw
dia th&r nhat va x& ly giong nhw trwdng hop 2 dia:
1 Chuyén n-1 dia tlr coc A sang coc B
1 Chuyén dia th& n ttr coc A sang coc C
1 Chuyén n-1 dia t coc B sang coc C
I I(;huyén n-1 dia tr coc B sang coc C thuat giai sé
a.
Chuyén n-2 dia ttr coc B sang coc A
én 1 dia t& coc B sang coc C
n-2 dia tw coc B sang coc C
1 C&r lamnhw vay cho dén khi trwdng hop suy bién
: la tcwdng hop (hng voi bai toan chuyén 1
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Bai toan 3: Bai toan “Thap Ha ndl”

1 Thu tuc cua bai toan “Thap Ha ndi” nhw sau:
Procedure Hanoi(n,A,B,C)

If n=1 then chuyén dia t&» 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?

. Ju nhwoc diém cda gidi thuat dé quy?

3. Trong bdé nhé cua may tinh dung vung nhé nao dé dung
cho giai thuat dé quy. ,

4. Trwdng hep suy bién la trwdng hgp nhw thé nao trong
giai thuat dé quy.

5. Thuwdng hay dung cau tric lap trinh nao dé thé hién giai

thuat dé quy

iai thuat dé quy cho bai toan sau:

N

Acker(m-1,1) néu n=0
cker(m-1,Acker(m,n-1)) v&i cac trwdng
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Thua 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))

n
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Bai tap (tiép)

7. Gidi thuat tinh wéc so chung I&n nhat clia
hai s6 nguyén dwong ava b (a>b) nhw
sau: Goirla so duw cua phép chia a cho b.

- Néu r=0 thi b 1a wéc s6 chung I1&n nhat

- r khéc 0 thi gan a:=b; b:=r roi l&p lai.

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

Bai toan: Tim USCLN cua 2 sé 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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Thu tuc dé quy bai 7

Bai toan: Tim USCLN cua 2 sé nguyén dwong a,b
Céach 2: Khtr dé quy

Function USCLN(a,b)

1) r:=amod b;

2) while r # 0 do begin

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

3) U
Return
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Bai tap (tiép)

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

am va k<=n, dwoc dinh nghia nhw 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
J tuc dé gquy in ngwgc moét 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);

n
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