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é/T'_TMa tran ké cua do6 thi vo huéng (1/2)

» Xét do thi vo huéng G =< V,E >, vOitap dinh vV =
{1,2,..,n}, tap canh E = {e,, e,,..., e,,}. Ta goi ma tran ké
clla do thi G 1a ma tran n x n co cac phan tir hoac bang 0
hodc bang 1 theo qui dinh nhu sau:

A={a;j:a;;=1néu(i,j) €EE,a;; =0néu(i,j) € E; i,j =
1,2,...,n}

(Phuong ND, 2013)
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é)'TMa tran ké cua do thi vo huong (2/2)

» Xét do thi vo huéng G =< V,E >, vOitap dinh vV =
{1,2,..,n}, tap canh E = {e,, e,,..., e,,}. Ta goi ma tran ké
clla do thi G 1a ma tran n x n co cac phan tir hoac bang 0
hodc bang 1 theo qui dinh nhu sau:

A={a;:a;; =1néu (i,j) €EE,a;; =0néu(i,j) € E; i,j =
1,2,...,n}

o = O = O
S == O O O

S OO = = O
S = = = O =
OO = O =
= =)

(Phuong ND, 2013)
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L7 _ Tinh chat cia ma tran ké d6i v6i do thi vo hudng

» DOi xtrng qua dudng chéo chinh
» TOng cac phan tr cdia ma tran bang hai Ian s6 canh
?:12?:1 a;j = 2|E|
» TOng cac phan tr cda hang u 1a béc cda dinh u
j=1ayj = deg(w)
» TOng cac phan tlr cia cot u la bac cta dinh u
i=1 Qi = deg(uw)
» Néu ky hiéu a;; (i,j = 1,2, ...,n) la cac phan tr cia ma
tran AP = A.A... A (p lan), khi d6 a;; cho ta s6 dudng di
khac nhau tu dinh i dén dinh j qua p — 1 dinh trung gian
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)
é):Ma tran ké cua do6 thi c6 huéng (1/2)

» Dinh nghia hoan toan tuadng tu vdi do thi vo hudng
Can luu y t6i hudng cua canh
Ma tran ké cua do thi co hudng la khong doi xirng

(Phuong ND, 2013)
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@ﬂMa tran ké cua do thi co huong (2/2)

» Dinh nghia hoan toan tuadng tu vdi do thi vo hudng
Can luu y t6i hudng cua canh
Ma tran ké cua do thi co hudng la khong doi xirng

oS O O = O O
o O O O o =
o oo = O = O
—_o o O = O
o O = O = O
o o= o O O O

(Phuong ND, 2013)
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2

7__Tinh chat ciia ma tran ké d6i voi do thi c6 huéng
» TOng cac phan tr cda ma trdn bang sd canh
Die 1Zn 1aij = |E]
» TOng cac phan tr cda hang u 1a ban bac ra clia dinh u
j=1ayj = deg™(w)
» TOng cac phan tlr ciia cdt u 1a ban bac vao cua dinh u
i=1 iy = deg‘(u)
» NEu ky hiéu a . (i,j = 1,2, ...,n) la cac phan t& cua ma
tran AP = A. A A (p lan), kh| do a . cho ta s6 duong di
khac nhau tu dinh i dén dinh j qua p — 1 dinh trung gian
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éT’fT " X
</ Ma tran trong so

» MOi canh e = (u,v) clia dd thj dugc gan bdi mot s6
c(e) = c(u,v) goi la trong soO cua canh e
Do thi trong truGng hgp nhu vay goi la do thi trong s6
Ma tran trong s ¢ = c[i, /], c[i,j] = c(i,j) néu (i,)) € E,
c[i,j]1 = @ néu (i,j) & E. 8 nhan cac gia tri: 0, c0, —oo tuy theo tung
tinh hudng cu thé cla thut toan

8 8 8 & 8
8 w 8§ w 3§
~ 8 8 8 8

8 8 8 8 8
8 &8 8 8 &8 w
8 8 =2 8 o §

3 o o

(Phuong ND, 2013)
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éﬁ’ T . 2 ) . A
L’ Uu & nhuoc diém cua ma tran ké

» Uu diém
Pan gidn, dé cai dat trén may tinh
S dung mot mang hai chidu dé biu dién ma tran ké
Dé dang kiém tra dugc hai dinh u, v c6 k& véi nhau hay khong
bung mot phép so sanh (afu][v] # 0?)

» Nhugc diém
Lang phi b nhd: bat ké s canh nhiéu hay it ta can n? don vi bd
nhg dé biéu dién
Khong thé biéu dién dugc vai cac db thi co s6 dinh 16n
D& xem xét dinh dinh u c6 nhiing dinh k& nao can mat n phép so
sanh ké ca dinh u la dinh co lap hoac dinh treo

10 htttP://www.ptit.edu.vn

CuuDuongThanCong.com https://fb.com/tailieudientuci


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

-

Khuén dang luu trit ma tran ké

» Dong dau tién ghi lai s6 dinh cua do thi
» n dong k€ ti€p ghi lai ma tran ké cua do thi

Hai phan t khac nhau cua ma tran ké dudc viét cach nhau mot
vai khoang trong

10

0 1 1 1 0 0 0 0 0 0
1 0 0 1 1 0 0 0 0 0
1 0 0 1 0 1 0 0 0 0
1 1 1 0 1 1 0 0 1 0
0 1 0 1 0 0 0 1 0 0
0 0 1 1 0 0 1 0 0 0
0 0 0 0 0 1 0 0 1 1
0 0 0 0 1 0 0 0 1 1
0 0 0 1 0 0 1 1 0 1
0 0 0 0 0 0 1 1 1 0
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)
» Bi€u ¢
» Biéu ¢

» Biéu ¢

ien do t
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PTAiT \
(/ Ma tran lién thuoc: B6 thi vo hudéng (1/2)

» Xét do thi vo hudng ¢ = (V,E),V ={1,2,...,n}, E =
{es,e5,...,e,}. Ma tran lién thudc dinh-canh cua G la ma
tran kich thudc n x m dudc xay dung nhu sau:

g = {1, néu dinh i lién thudc véi canh j
Y (0, néu dinh i khong lién thudc vdi canh j

(s
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é);r Ma tran lién thuoc: D6 thi vé hudéng (2/2)

» Xét do thi vo hudng ¢ = (V,E),V ={1,2,...,n}, E =
{es,e5,...,e,}. Ma tran lién thudc dinh-canh cua G la ma
tran kich thudc n x m dudc xay dung nhu sau:

g = {1, néu dinh i lién thudc véi canh j
Y710, néu dinh i khong lién thudc véi canh j

) 4

o O A W DN

o O O O FF L B
o O O Frkr O L, M
o O O kB O W
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PTiT ;
LJ= Ma tran lién thuoc: B6 thi co hudéng (1/2)

» Xét do thicd hudng G = (V,E),V ={1,2,...,n}, E =
{es,e5,...,e,}. Ma tran lién thudc dinh-cung cua G la ma
tran kich thudc n x m dudc xay dung nhu sau:

1,néu i la dinh dau cla cung e;
a;j = {—1, néu i la dinh cubi cla cung e;
0,néu i khong la dau mut cta cung e;
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LL/T;T Ma tran lién thuoc: D6 thi cé6 hudéng (2/2)

» Xét do thi co huéng ¢ = (V,E),V ={1,2,...,n}, E =
{es,e5,...,e,}. Ma tran lién thudc dinh-cung cua G la ma
tran kich thudc n x m dudc xay dung nhu sau:

aij={

1,néu i la dinh dau cla cung e;

—1,néu i la dinh cubi cla cung e;

0,néu i khong la dau mut cta cung e;

CuubDuongThanCong.com
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é)‘ ' No6i dung

)

)

» Bi€u dién dd thi bang danh sach canh
» Bi€u dién db thi bdng danh sach k&
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~2

G\

T

Danh sach canh (cung)

» Trong trudng hgp d6 thi thua (m < 6n), ta thudng biéu
dién do6 thi dudi dang danh sach canh

Ta luu trir danh sach tat ca cac canh (cung) cua do thi vo hudng
(c6 hudng). MGi canh (cung) e(x,y) dugc tudng ’'ng vai hai bi€n
daule], cuoile].

Nhu vay, dé Iuu trir d6 thi, ta cdn 2m don vi bd nhé

Nhugc diém: dé nhan biét nhitng dinh nao ké véi dinh nao chiing
ta can m phép so sanh trong khi duyét qua tat ca m canh (cung)
cua do thi

Néu la db thi co trong s, ta cin thém m dan vi bd nhd dé Iuu trir
trong sO cua cac canh
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) Biéu dién d6 thi vo huéng
EyT a ,
A bang danh sach canh
» Chi can liét ké canh (u, v), khong can liét ké canh (v,u)
» Nén liét ké cac canh theo thu tu tang dan cua dinh dau
moOi canh
» SO canh co gia tri u (phai hodc trai) cia danh sach canh
la bac cua dinh u

2) (5 Bi’lllh dau Bi121h cudi

(O N A S SR S
o Mo SRV I Y e L v

(Phuong ND, 2013)
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éT*‘iT Biéu dién do6 thi c6 huéng
i bang danh sach canh

» MOi canh 1a bd cé tinh dén th( tu’ cac dinh

bPinh dau khong nhat thi€t phai nho han dinh cudi moi canh
» SO canh co gia tri u thudc V€ trai la deg™ (u)
» SO canh co gia tri u thudc vé phai la deg™ (u)

Pinh dau Dinh Cudi
2

o WL O T SN O S T NG T NG T (NG =
N o W o— o I W

4

(Phuong ND, 2013)
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Bi¢u dién doé thi trong sé

bang danh sach canh

» B sung thém mot cot 1a trong s6 clia moi canh

Dinh ddu Pinh Cudi Trong S6
1 2 5

o WL O T SO SO S T NS i NS I (S
S R TS IS T S S
W B 1 b W ON O

(Phuong ND, 2013)
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)
é): Uu & nhuoc diém cua danh sach canh

» Uu diém

Trong trudng hgp dd thi thua (m < 6n), biéu dién bang danh sach
canh tiét kiém dugc khong gian nhd

Thuan Igi cho mot s6 thuat toan chi quan tam dén cac canh cua
do thi

» Nhugc diém

Khi can duyét cac dinh ké vdi dinh u bat budc phai duyét tat ca
cac canh cua do thi
biéu nay lam cho thuat toan cd chi phi tinh toan cao

22 htttP://www.ptit.edu.vn

CuuDuongThanCong.com https://fb.com/tailieudientuci


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

)
é)'_T Khuon dang luu trit danh sach canh

» Dong dau tién ghi lai s6 N, M tuong 'ng vai s dinh va so
canh cua do thi
Hai sO dugc viét canh nhau mot vai khoang trong
» M dong ké ti€p, moi dong ghi lai mdt canh clia do thi

Pinh dau va dinh cudi moi canh dudc viét cdch nhau mot vai
khoang trong

6 9

1 2 5

2 3 8

2 4 6

2 5 3

3 1 2

4 3 7

4 5 5

5 6 4

6 4 3 (Phuong ND, 2013)
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éT"IT Z . o 4. A .2 N .
L7 Chu truc dit liéu biéu dién danh sach canh

//Dinh nghia mét canh cta do thi
typedef struct {

Int dau;

Int cuoi;

int trongso;

} Edge;

//Danh sach cac canh dwoc biéu dién trong mang G
Edge G[MAX];
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é/Tj NoO1 dung

» Bi€u dién db thi bdng danh sach k&

25
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é/nT Danh sach ké

» VGi moi dinh « clia d6 thi chlng ta luu trif danh sach cac
dinh ké v&i nd ma ta ky hiéu la Ke(u)
Ke(u) ={veV: (uv)€E}

Ke(l) ={2,3).
Ke(2) =1{1,3,4,5}.
Ke(3) =11, 2, 4}.
o o Ke(4) =1{2,3,5, 6}.
Ke(5) =1{2,4,6}.
Ke(6) =1{4,5}.

(Phuong ND, 2013)
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)
é): Uu & nhuoc diém cua danh sach ké

» Uu diém
Dé dang duyét tat ca cac dinh ciia mot danh sach ké
Dé dang duyét cac canh cla do thj trong moi danh sach ké
T6i vu vé phudng phap biéu dién

» Nhugc diém
Khd khan cho nguGi doc cé ky nang lap trinh yéu
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éT);T . 2 . . X - ;
L’ Biéu dién danh sach ké dung mang

» Mang dugc chia thanh n doan
Poan th(' i trong mang Iuu trir danh sach ké cua dinh thri e v
Pé biét mot doan thudc mang bat dau tir phan tir nao dén phan
t(r nao ta sir dung mot mang khac dung dé Iuu trir vi tri cac phan
tlr bat dau va két thic ctia doan
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

A2 23131451 1214l213|5|6|214]6|4]5

Poan 1 Poan 2 Poan 3 Poan 4 Poan 5 Poan 6

Ke(1) ={2,3). (PhuongND, 2013)
Ke(2) ={1,3,4,5}.

o o Ke(3) =1{1,2,4}.

Ke(4) =1{2,3,5, 6}.

Ke(5) = {2, 4, 6}.

Ke(6) =1{4,5}.
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é :?T Biéu dién danh sach ké
N a duing danh sach lién két

» Vi moi dinh u € V, ta bi€u dién danh sach ké cua dinh
bang mot danh sach lién két List(u)

List[1—> 2 | « 1> 3 [Null

List2—> 1 | « > 3 |« 4 | A 5 [Null

List3—> 1 | e« 1T 2 | « > 4 [Null

Listfd—>{ 2 | « T 3 | «T—" 5 .——.| ¢ Null

List(S—> 2 | « T 4 | « T 6 [Null

List[6]—>{ 4 | «—> 5 [Null

(Phuong ND, 2013)
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@LT Khuon dang luu trit danh sach ké

» Dong dau tién ghi lai s6 dinh cua do thi
» N dong k€ ti€p ghi lai danh sach ké cua dinh tuong ('ng
theo khuon dang:

Phan tU dau tién la vi tri két thdc cua doan, ti€p dén la danh sach
cac dinh cua danh sach ké

Cac phan tr dudc ghi cach nhau mot vai khoang trong

6

2 2 3

6 1 3 o 5
9 1 2 4

13 2 3 5 6
16 2 - 6

18 8 5

(Phuong ND, 2013)
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é/m Bai tap 1

» Trong mot budi gap mat, mot s6 khach mai bat tay vdi
mot s6 khach mdi khac. Chitng minh rang tong s6 lugt
bat tay clia tat ca cac khach mdi la s6 chan.
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é/T'_T Bai tap 2

» MOt don do thi vo hudng vdi n dinh cd nhiéu nhat la bao
nhiéu canh?
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é)'_T Bai tap 3

» Hay biéu dién db thj vd hudng dudi day dudi dang:
Ma tran ké
Danh sach canh
Danh sach ké
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é)_T Bai tap 4

» Hay biéu dién db thi c6 hudng dudi day dudi dang:
Ma tran ké
Danh sach canh
Danh sach ké
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E Bai tap 5

» H3y biéu dién db thi trong s6 dudi day dudi dang:
Ma tran ké
Danh sach canh
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