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Tai sao bi&u di&n d6 thi trén may tinhg

< Ly thuyét d6 thi ngay cang dugc Ung
dung réng rai.

< D& xdy dung dudc cac Uing dung cla do
thi trén may tinh thi can phai tim cach
bi€u dién d6 thi trén may tinh thich
hop.

< May tinh khdng thé hiéu dudgc cac do
thi dudi dang hinh vé théng thudng.

Tiéu chuan dé lua chon

< Cau truc dir liéu phai don gian, phu hgp
v@i tung bai toan ’ng dung.

< Dé biéu dién, dé cai dit cac ing dung
trén do.
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Chucdng II: BIEU DIEN DO THI TREN MT

1.1 Ma tran ké, ma

1.2 Ma tran li

1.3 Danh sach

1.4 Danh sach ké

I

Il.5 Bai tap

N7

I1.1.1 Ma tran ké cua do thi vo hudng
< Dinh nghia 2.1. Xétdon dd thi vd huéng G=(V,E),
voi tap dinh V={0, 1,. . ,n-1}‘, tdp canh E={e4, e,,. .
.em . Ta goi ma tran ké cua do thi G la ma tran.
= a,= 0, néu (i,j) ¢E hoac,
= a,= 1, néu (i,j) €E i, j=0,1,2,. . .,n.
“Vidu: 2.1

II.1 Ma tran k€, ma tran trong s; /\
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I1.1.1 Ma tran ké cua d6 thi vd huéng &
»Vidu2.2:

1 2 3 4 5 6
3 1 0 1 1 0 0 O
2 1.0 1 0 1 0

5» 3 1 1.0 1 0 0

4 0 0 1 0 1 1

y 5 5 0 1 0 1 0 1
6 0 0 0 1 1 0

I1.1.1 Ma tran ké cua gia thi vé huéng?
< Dinh nghia 2.2. Xét gia dd thi v hwéng
G=(V,E), véi tap dinh V={0, 2,. . . ,n-1}, tap canh
E={e4, €,. . .,em} . Ta goi ma trdn ké ctia do thi G
la ma tran.
= a,= la s6 canh ndi dinh i va dinh j. Vi du: 2.3

1

B— ——— 0 1 2 3 4 5

=Sl N kN 0lg % 3 49 % 4§

1 | I G N
. ! T » 2 1 0 @ 00
e | ! f '~H 3 0@ 0 11
=y =1 3 B o3 B

3 5 oa e 4 a1 il




I1.1.2 Ma tran k& cua db thi c6 huéng<®:

< Pinh nghia 2.3. Xétdon db thi c6 huéng G=(V,E),
voi tap dinh V={0, 2,. . . ,n-1}, tdp canh E={eq, €e,,. . .,
en}. Ta goi ma tran ké cta dd thi G 1a ma tran.
= A={ay,i,j=0,...,n-1}, Wi:
* a;=0,néunéu (i,j) ¢ E va
« a;=1,néu(ij€eE
s Vidu: 2.4 i

5

o |'_:-

oo oo oa
S N o R B o T Y
(o R o W O o Y
[ N o R 1
Lo S o N o Qs I 8

Ll b o= O

I1.1.2 Ma tran ké cua do thi co hudng

@ Vidu 2.5:

1 2 3 4 5
1 0 1 1 0 O
2 ; 2 0 0 0 0 O
3 01 0 1 O

1 4(»
) 4 0 0 0 0 O
3 5 0 0 0 1 O
6 0 0 0 0 1

O O 0ooo &
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II.1 Ma tran k€, ma tran trong sQés\

Mot so6 tinh chat cua ma tran ké

% Ma trdn ké cua dob thi vé hudng la dbi xung
ali,j] = a[j,i]. Ma trdn déi xung (0,1), co
dudng chéo chinh bang 0, bdc n sé tuong Ung
vdi don dé thi vé hudng n dinh.

< Néu do thi vo hudng:

= Téng dong thiri = Téng cét thiri = deg(i).
< Néu do thi c6 hudng:

= Téng dong i = deg*(i), Téng coti = deg(i).

IL.1 Ma tran ké, ma tran trong s@qs

Uu diém cua ma tran ké

< Pon gian, truc quan, dé cai dit trén may tinh.

< D& kiém tra xem hai dinh (u, v) cua db thj c6
ké nhau hay khéng, ta chi viéc kiém tra bang
moét phép so sanh: a,, #0.

Nhu'oc diém cua ma tran ké

< B&t k€ sé canh cua db thi la nhiéu hay it, ma
trén lién k& luén luén doi hoi n? 6 nhé dé luu
cac phan tu ma tran, diéu do gay lang phi bo
nhd dan téi viéc khéng thé biéu dien duoc dd
thi véi s6 dinh 16n.
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II.1 Ma tran k€, ma tran trong s;

I1.1.3 Ma tran trong so

< Dinh nghia 2.4. Don db thi G = (V,E) v&i tap dinh
V={1,...,n}, tap canh E = {eq,e1,...€m1}-
“Ta goi ma trdn trong s6 cua G Ia
C= {c[i,j], i,j=1, 2,. . .,n}, vdi:
) C[‘i'j] .=.C(i’j) n?u (”) €E 613 motgiatri nao do duoc
= vacfijJ=0néu (ij)g E quy dinh treac (0, -1, =, -, )
% Vidu 2.6

= O L |5
o TN o o Y e o O Y

Lo T % e B O 8 ]
[ S0 e S R e [
L O Ch O G = |
r:ln;_.1|'\_‘|r:|::|r::|ul

i,

II.2 Ma tran lién thudc dinh canl

11.2.1 P6 thi vo hudng

< Dinh nghia 2.5. Cho G = <V,E> la db thj vé hudng vdi
V=A{vy vz, ..., Va} va E ={e;, €, .., én}. Ma trdn lién
thubc dinh canh bi€u dién db thi G la ma trdn cé kich
thudc nxm dugc xac dinh nhu sau:

{ k; néu v, lia dinh diiu cia cunh ¢;

W]

.ﬂ =
Ly o 5 .
0, néu v, khong 12 dinh din cia canh g
, ++ 47 I P [ o .
% Vidu:2.7 | "B W ‘o
- o 10 B8 g5 o
L By I ty 3
. 2 I G 6 3 % ‘e
e " o B A e L1
3 :*’ s kg » A=
- N, el B OO T TR S
i . s o o oo o0 1 o0 |
4 & 5
: ffo 0 o0 oa 1 0]

9/15/2015



I1.2 Ma tran lién thudc dinh canl
11.2.2 P6 thi c6 hudng

% Pinh nghia 2.6. Cho G = <V,E> la d6 thi cé hubng vdi
V=A{vy vz ..., Va} va E ={e;, €, .., €n}. Ma tran lién
thubc dinh canh bi€u dién db thi G la ma trdn cé kich
thudc nxm dugc xac dinh nhu sau:

1 nénw 18 dinh din enis Sng g Lemng e a1 ra nr v

L

A== =l, nin wr 1é dinh cudii cia cung 2, (cung 2 i vio v
=11, e v khdng Th dirh i i rdo e TR @&

% Vidu:2.7

SR N
1 " 2

£z L4
D .-

LR

I1.2 Ma tran lién thudc dinh cant /ﬁ\

W]

<+ Nhan xét:

= Ma tran lién thudc dinh-canh sé tiét kiém bd
nh& hon khi do thj cé it canh/cung.

= Trong ma trdn cta do thj vé huéng, s6 sb 1 trén
dong i sé la bac cua dinh v;.

= Trong ma tran cta doé thi c6 huéng, s6 sb 1 trén
dong i sé la ban béc ra cua dinh v;, con s6 s6 -1
trén dong i sé la ban béac vao cua dinh v;.
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I1.3 Danh sach canh/Cung

% DOi vdi cac do thi thua n dinh, m canh (m<6n)
ngudi ta thudng dung cdch biéu dién danh
sdch canh dé€ tiét kiém khéng gian luu trir.

% Cho do6 thi G = <V, E> c¢6 m canh/cung. Danh
sach canh cua G sé bao gom hai mang 1 chiéu
co kich thudc m:

= Madng Dau[e] s& Iwu cac dinh diu cla cac
canh/cung
= Mang Cuoi[e] s& Iwu dinh cudi clia cac canh/cung.

I1.3 Danh sach canh/Cung

< Vidu 2.8.

e 1 2

1 e 2 e, 3_ e, 2 3
4 - es 1 4

€; €; es 1 5
- es 4 2

4 © 5 6 €s 4 5
ey 2 5
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»Vidu 2.9

2 3
A —7
i | i
A ) ; | !
o P T
) '3 .' '-_
I A g:th
LS
1 E | i . -
ALY
| =a =

I1.3 Danh sach canh/Cung

Conh | Bu 1 Sfin 2
1] ¢ 2
1 LE 1
2 ¢ E
it 1 2
4 1 4
A 4 !
[ H 4
4 i A
k] “ 5

»Vidu2.10

123

()
w
Ia

I1.3 Danh sach canh/Cung
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I1.3 Danh sach canh/Cung

@ Vidu2.11

1 — 1.3 = Ui By (i
\“\ i | 1| 2
i }
N e an| o« [ o
“\rﬂ.‘.] r.’ (L] 1 3
; —— Y ol 24) | 2 4
S
E“ﬂn, \Q;Ef 34| 3 4
4

I1.3 Danh sach canh/Cung

<*Xac dinh bac cua dinh dua vao danh
sach canh:
= Pbivéi db thi vé hwdng: duyétqua 2
mang Dau va Cuoi, s6 1an xuét hién cla
mo&t dinh chinh [a bac cla dinh do.
= Pbi véi db thi co huéng:
« Duyét qua mang Dau, sb lan xuat hién cua
mot dinh chinh la ban bac ra cua dinh doé.
« Duyét qua mang Cuoi, sb lan xuat hién cla
mét dinh chinh 1a ban bac vao cua dinh do.
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I1.3 Danh sach canh/Cung

% Cha y: Trong trudng hop do thi co trong sé ta
cadn thém m don vi bén hé dé luu trit trong sé
cua cac canh.

< Nhudc di€m cua céch biéu dién nay la dé xac
dinh nhirng dinh nao cua doé thi la ké vdi mobt
dinh cho trudc chung ta phai lam cd m phép so
sanh (khi duyét qua danh sach tat ca cac canh
cua dé thi).

I1.4 Danh sach ké

<« Danh séch ké: Véi mdi dinh v cua db thi, ta-
cho tuong Ung vdi né mét danh sach cac dinh
ké vdi v.

< Danh sdch ké cé thé cai dit bdng mang 1
chiéu, hoac danh sach lién két.

" 5 Db % | Che duwh T3
& \/f -, S o
» Vidu 2.12 & % P T
=R ! [ 6,2, 4
e .' z | g2
v T
N 4 lolas
B — 5 3,4

% Cai dat bdng mang: ]
= Kel]={1,2,40 24,0,1,3 2,450, 1,35, 3 4}
= ViTrif = {0, 3, 6, 9, 12, 16}
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I1I.4 Danh sach ké

< Cai dat bang danh sach lién két

0 | 4 |-|_H £ _]_.'l 1 . Tinh W | e duh ke
f 1 0 1,Z2. 4
' | - | L2 . . 1 1 :4
: TN 2 [0
i 24,5

3G [F—{ F+—{ B 3 bolEas
k] 4

s F—C 3~ W
8 21— N

I1.5 Bai tap — Tuan 3

1. Cho db thi nhu hinh v&. Hay biéu dién @b thi dudi dang

ma tran k&, danh sach canh/cung, danh sach ké.

(E—9{2
j't L
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I1.5 Bai tap - Tuan 3

2. Cho d6 thi nhu hinh v&. Hay biéu dién dd thi dudi dang
ma tran k&, danh sach canh/cung, danh sach ké.

e _':
e T
E .1-'|-|_ _-"-'.r“ il
d c e
b.
L 2 1 2
'3 d 3 =
c d.
27

I1.5 Bai tap — Tuan 3
3. Cho dd thi nhu hinh vé&. Hay biéu dién dd thi dudi dang
ma tran trong so.
T
El
a 7
i
3 C
il
i '____ -:-- : --t x..l' T
Tl - e i ey
L} o =l
i J_- " S ,)_.
G
F=Ta T
['::‘--"" 1 T f!
c)
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I1.5 Bai tap - Tuan 3

4. Cho dd thi nhu hinh vé&. Hay biéu dién dd thi dudi dang
ma tran trong s6.

. 4 et
b= [
o 1o T
|- - 3 ez
s N 4+ e -
R [T R W P L
- - - '-.__.-I - ., LS
[at [+ el 2w o
K - - 3 Tl T RS
PR L -
-t S e
“ a et a3
R -.L_.__:-" " -
8 — ]
o "._,

I1.5 Bai tap — Tuan 3

5. Cho dd thi nhu hinh vé. H3y biéu dién d6 thi dudi dang

ma trén trong sG. Ly
e

AN ,--: J-'?. :\n
234 w

,."; i ,*2? -

9/15/2015

15



9/15/2015

I1.5 Bai tap - Tuan 3

6. Hay vé cac dd thi dugc biéu dién bdi cdc ma tran ké
dudi day. Hay cho biét chung la d6 thi cé hudng hay v6

huéng ?
IR E AT
] ] il
901 01 IR > R
C o 1101 1 210
111 @ 1110

I1.5 Bai tap — Tuan 3

7. Hay vé cac do thi dudc biéu dién bgi cadc ma tran lién
thudc dinh canh/cung dudi day. Hay cho bi€t chung la
do thi cé hudng hay vo6 hudng ?

el g2 &3 &} a5 &G

= (1 e @ a9l 171 1 0 o 0
d-EEEE R o o o0 1 1
3o 00 01 1 A=

a1 0100 0 -t o 1o d
slo101 1 0 e b=l
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Thank You !
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