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Khai niém do thi
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Khai niém do thi

= PO thi = Su triru twong hda cac doi twong va cac moi lién
hé gitra ching trong thuc té
= Purong di gitra cac thanh pho
= Prong ndi mang gitra cac thiét bi két noi
* Ppuong dién trong khu vuc
= Moi quan hé gilta cac ca nhan trén mang xa hoi
= Cac doi tuwgng = cac dinh

= Cac moi quan hé, két ndi = cac canh (cung)
1 2

3 4
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Khai niém dé thi

= PO thi = cac dinh + cac cung ndi gitra ching
« G=(V,E)
= G =Graph (d6 thi)
= \/ = Vertices (dinh)
= E =Edges (cung)
= TAp V: tap cac dinh, thuwong danh so tir 1 dén n (hodc twr
0 dén n-1)

= Tap E: tdp cac cung ndi gitra hai dinh, mot cung |a mot
cap (u, v), c6théu=v

= PO thi cd huwdng: cung (u, v) va cung (v, u) khdng cé moi
lién hé gi dac biét (thuong ndi goi tat 1a do thi)
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Khai niém do thi

= Pa d6 thi: gitra cac cap (u, v) cd thé cd nhiéu hon 1 cung
noi chuing
= Pon d6 thi: gitra cac cap (u, v) chi co toi da 1 cung
= P6 thj vd hudng: cung (u,v) va cung (v, u) Ia mot, khong
phan biét
* Tred'ng hop nay ngudi ta dung ti canh (u, v) dé chiy nghia (u,
v) va (v, u) la twong duwong
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P do vé dinh, cung, canh o
= Néu cd canh (u, v) thi hai dinh u va v duoc goi la ké nhau
(dinh lién ké)
= Canh e = (u, v) goi la lién thudc hay phu thudc dinh u (va
ca dinh v, dwong nhién)

= B4c cia dinh v = deg(v) = s6 canh phu thubc vao v =so
dinh lién ké v&i v
* Trong d6 thj vd hudng: s6 dinh bac 1é luén chan
= Cung e =(u, v): e goi la cung ra khoi u (va la cung di vao v)

= SO cung ra clia v la deg+(v), sd cung vao v la deg-(v)
= Tong cac deg+ va def- ludn bang nhau (va bang sé cung)

= Cung (u, v) c6 thé cé trong s6, khi dé G la d6 thj trong sb
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Puong di va chu trinh o

= Pudng di tlr u dén v = bat dau tir u lién ti€p di chuyén
qua cac dinh ké dé dén v

= Puong di khdng ty cat tir u dén v = qua trinh di chuyén
tlr u dén v khéng tham lai mot dinh d3 di qua (thuwong
ndi vé duong di ta ndi vé dudng di khdng ty cat)

= Chu trinh = dwong di tr u tro vé chinh nd

= Mot duwong di (chu trinh) duoc goi la don gian néu nd
khong chira nhirng canh (cung) lap

= Mot dwong di (chu trinh) duoc goi la can ban néu né
khong chira nhitng dinh 1ap



Lién thong 08
= PO thi vdo hwdng G: 1a do thij lién théng (connected graph)
néu moi cap dinh déu c6 duong di dén nhau

= PO thi G: |a d6 thij lién théng manh (strongly connected
graph) néu moi cap dinh déu cé duvong di dén nhau

= PO thi G: l1a d6 thi lién théng yéu (weakly connected
graph) néu khi chuyén vé vé hudng né la dé thi lién
thong

= PO thi vdo hwdng G: 1a d6 thi day dd (completed graph)
néu moi cap dinh dé ké nhau



Lién thong o)
'\".\3\\.,:\-,_97"'

= DO thi vd hudng G khdng lién thong cd thé chia thanh cac
do thi con lién thdong, nhirng do thi con nay goi la cac
thanh phan lién thdong (components)

= M6t canh e duwoc goi la cdu néu loai bo e khoi G lam tang
s6 lwgng thanh phan lién thong clia G

= Mot dinh v duoc goi la diém khép néu loai bd nd khoi G
lam tang so lvgng thanh phan lién thong cla G
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MOt s6 loai d6 thi dic biét oy

:\\ - ”/. .

= P6 thj hoan thién (complete graphs) = do6 thj vo hudng va
moi cap dinh déu cé duong di truc tiép tdi nhau

= P6 thj hai phia (bipartie graphs) = d6 thi vdé huwdng ton tai
mot phép chia cac dinh thanh 2 tap khéng co két noi noi
bd nhwng cé két ndi lan nhau

= PO thj phang (planar graphs) = d6 thj cé thé duoc va trén
mot mat phang sao cho cac canh chi giao véi nhau tai cac
dinh chung
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Phan 2
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Biéu dién d6 thi trong may tinh
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Biéu dién d6 thj trong may tinh

= Pidnh sO th& tw cadc dinh: tir 1 dén n

* Hodc danh s6 tlr 0 dén n-1, tuy vao muc dich lap trinh

* H3u nhu khdng cé nhu cau dat tén dinh

= Nhung vai bai todn trong thuc té dit liéu & dinh kha quan trong
= Nhuw vay dit liéu vé dinh chi cd 1 bién (s6 lwong dinh)
= Biéu dién dit liéu vé két ndi quan trong hon rat nhiéu

= Trwong hgp chi quan tdm dén két noi:
= Ma trén ké: ma tran 2 chiéu (hoac vector of vector), 6 [u][v] gia
tri 0/1 (false/true) xac dinh cung (u, v) cé két ndi hay khong
* Ma tran lién thudc (incidence matrix): [u][v] = -1 néu ttr dinh u
di dén dinh v, [u][v] = 1 néu ti dinh v di dén dinh u, [u][v] =0
néu khoéng cé két noi
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Biéu dién d6 thj trong may tinh

= Trwong hop chi quan tdm dén két noi:
= Danh sach ké: vector of vector, moi thanh phan 1a mét vector
cac dinh ké
= Danh sach cung: vector chra cac cung (cap dinh)
= Trwong hop quan tdm dén trong so két noi:
= Ma trén trong s6: ma tran 2 chiéu (hodc vector of vector),
a[u][v] |a trong sb cba cung (u,v)
» Ma trén trong s6 cta do thi vd hudng: a[u][v] = a[v][u]
= Danh sach cung: vector chira cac cung, bao gobm cdp dinh va
trong so cla cung
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Phan 3

Duyét do thi
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Duyét theo chiéu sau (dfs)

// ma tran ké

bool g[100][100];

// danh dau d3 duyét chua, ban dau dat bang false hét
bool v[100];

void dfs(int s) {
// danh dau dinh s da dugc xu ly
v[s] = true;
// xttr 1y dinh s
dosmt(s);
// duyét cac dinh con
for (int i = 1; i <= n; i++)
if (g[s][i] && !v[i]) dfs(i);
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Duyét theo chiéu rong (bfs)

bool g[100][160]; // ma tran ké
bool v[100]; // danh dau da duyét chua
queue<int> q; // luu lai cac dinh da tham

void bfs(int s) {
v[s] = true;

q.push(s); o e e

while (!q.empty()) {
// lay mot dinh ra khoi queue

int s = gq.front(); qg.pop();

// xtt ly dinh s
dosmt(s); ® G—©
// day cdc dinh ké vao queue
for (int 1 = 1; 1 <= n; i++)
if (gls][i] && !v[i]) {
v[i] = true; g.push(i);
}
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Ung dung cta DFS va BFS {rco)

R\l

= DFS va BFS: tinh todn nhitng thanh phan lién thong cla
mot dé thi cho trudc

= BFS va DFS: Phat hién chu trinh trong mot doé thi vo
hudng

= DFS: tinh todn nhirng thanh phan lién théng manh cuda
mot do thi cé hudng cho trudc

= DFS: tinh todn nhirng cau va diém khé&p cia mot doé thi vo
hudng lién thong

= DFS: sap xép topo trén mot d6 thj cd hwdng khdng chu
trinh (DAG)
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Ung dung cta DFS va BFS

= BFS va DFS: Tim dwong di dai nhat trén mot cay

= BFS: Tim dudng di ngan nhat (chiéu dai cia mdt duwong
di dwoc dinh nghia la s6 lwgng canh cia duong di dd)

= BFS: Kiém tra liéu mot d6 thi cho trudc cé la do thi hai
phia khéng
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Phan 4

Pudng di ngan nhat
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Thuat toan dijsktra

= Bai toan: D6 thi G, cd n dinh, cé hudng. Khdng c6 cung
nao cé trong s6 4m. Tim dwdng di ngan nhat tr 0 dén 5.
= Y twdng:
= Gia thiét dwong di ngan nhat 13 dwong di truc tiép tr 0 dén cac
dinh con lai:
*e0=>1:5
e0=>2:2
* 0=>3:INF
e 0=>4:INF
* 0=>5:INF
* Thuat toan s& cd gang giam nho cac gia tri nay xudng bang cach
di vong qua cac dinh khac.
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Thuat toan dijsktra

Pau vao:

- Mang A[n][n] 1la trong s6 cac cung

- Tim dudng di tuwr P dén Q

Dir 1iéu dung trong qua trinh tinh toan:

- Mang B[n]: B[I] luwu d6 dai duwong di tUr P dén I (ban chat 1a
ta tim B[Q])

- Mang C[n]: danh dau xem dinh I da c6 dinh chuwa, dinh I c6
dinh ~ da tim dugc duong di min t P dén I
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Thuat toan dijsktra

Khdi tao ban dau (cé thé cé nhiéu cdach):
- Tat ca B[i] = +w, riéng B[P] = ©

- C6 dinh P (C[P] = true)

- Pinh c6 dinh hién tai k = P

Lap dén khi c6 dinh duoc Q (C[Q]=true):

- Tha di vong qua dinh k: duyét moi B[i], néu B[i] >
B[k]+A[k][i] thi cap nhat B[i] = B[k]+A[k][i]

- Chon dinh c¢6 dinh méi: k = Q

+ Duyét moi C[i], néu C[i]=false va B[i] < B[k] thi cap
nhat k = 1

+ C[k] = true
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Thuat toan Floyd—Warshall {co}

= Bai todn: D6 thi G, cd n dinh, cé hudng. Khdng ton tai chu
trinh nao cé tdng trong s& am. Tim dudng di ngan nhat
cua moi cap dinh (p, q)

= Y twong: Néu tir dudng di hién tai tr p dén g khdng tot
bang di vong qua dinh k (t&c |a di tr p dén k roi di tir k
dén q) thi ta thay thé dudng di hién tai bang duong di
vong qua k
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Thuat toan Floyd—Warshall

Pau vao:
- Mang A[n][n] 1la trong s6 cac cung
Dir 1iéu dung trong qua trinh tinh toan:
- Mang B[n][n]: ma tran duong di ngan nhat
- Mang C[n][n]: ma tran dinh trung gian
Khoi tao ban dau (c6é thé cé nhiéu cach):
for (int 1 = 1; 1 <= n; i++)
for (int j = 1; j <= n; j++) {
B[i][j] = A[1][]];
C[i][3] = 35
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Thuat toan Floyd—Warshall

Téi thiéu héa ma tran dudong di (ma tran B):
for (int k = 1; k <= n; k++)
for (int i = 1; i <= n; i++)
for (int j = j <= n; j++)
B[i][k] + B[k][J]) {
= B[i][k]+B[k][]];
C[1i][k];

B[i][

1;
if (B[1][]] >
j ]
C[1][3]
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Thuat toan Floyd—Warshall

In duong di tur p dén q:
if (B[p][q] == INF) cout << "Khong cé duong di tu p dén q";
else {

cout << "Puong di cé do dai: " << B[p][q] << endl;

while (p !'= q) {
cout << p << "-->";

p =C[pllal;
}

cout << g << endl;
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1. Mot ban do tro choi dang lwdi co M x N, mét vai 6 bi danh
ddu la bay khong thé buwéc vao. Lwedi danh sé cac dong tir 1
dén M va cac cot ttr 1 dén N. Nhan vét cua ban ditng & 6 (p,
q) va chi c6 thé di chuyén sang cac 6 chung canh. Néu c6
thé di chuyén téi mot 6 & mép lwdi thi nhan vat cé thé
thoat khéi ban do. Hay tra loi xem nhan vét cta ban cé roi
khoi ban doé dwoc khong?

INPUT:

- Dong 1: 4 s6 nguyén M, N, P, Q

- M dong tiép theo: moi dong la mét string N ki tw, ki tw X
dai dién cho 6 c6 bay, ki tw “.” dai dién cho 6 binh thwong.
OUTPUT: in ra YES néu c6 thé thoat khéi ban do, in ra NO
néu nguorc lai.



Bai tap

2. Mot khu hdm hinh chit nhat gém N x M can ham. Cac can
ham dwoc danh sé tir dong tir 1 dén n theo chiéu tir trén
xubng dwéi, danh so cot tte 1 dén m theo chiéu tir trai qua
phai. Gitra hai cin hAm sat nhau c6 ctta 2 |

thong nhau ma phai mat mot thoigian | | | , | | |
nao do maoi co thé mo cira dé di tir can 11
ham nay sang can ham kia. Sau khi bat |-+—— ——° 2
/ A / \ ? b \ 1 :
coc cong chila, mu phtt thiiy giam nang R

tai can ham cudi cung [n, m] - dong n c6t m. Chang tho
stra 6ng nwéc Super Mario dang & can ham dau tién [1, 1].
Ban hay tim cac can ham ma Mario phdi di qua dé giai cttu
cong chtia mot cach nhanh nhat.
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INPUT:
- DOong thtr nhat 1a hai s6 nguyén n vam (1 < n, m < 700)
- N dong tiép theo: moi dong gom m-1 s6
nguyén a[i][j] la khoang thoi gian d€ mé | § :
ctra tir ham [}, j] sang ham [i, j+1] :

- N-1 dong tiép theo: moi dong gommsd | | | |
nguyén b[i][j] la khodng th¢i gian dé mé .1 1 R

SrI T LN SO I
ctra ttr ham [i, j] sang ham [i +1, j]

OUTPUT: s nguyén xac dinh khodng thdi gian sém nhat ma
Mario c6 thé giai clru cong chua.
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Bai tap

3.Hay chi ra cach dich chuyén dé tir hinh A sang B hodc
thong bao khong cé cach dich chuyén

4 [ 2 | 8
1|3
S |7

B
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