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CHUONG 4. BAI TOAN TIM PUONG PI NGAN NHAT
4.1 Puong di ngin nhat xuat phat tir 1 dinh

4.1.1 Thuat toan Dijkstra

1) Pat bai toan:

Input: D6 thi G gom n dinh cho bdi ma tran trong s6 a voi cac phan tir > 0, trong do
a[i][j]= max né€u khong c6 canh n61 1 véi j; Dinh s;

JJJJJJJ_IJ_IJ_IJ_IJ_IJ_IJ_IJ_IJr

Output: Do dai d[v] duong di tir s dén v va pr[v] la dinh trudc v trén duong di tir s dén
V.
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rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrfrrbrr el rrrrrLn
1

CuuDuongThanCong.com https://fb.com/tailieudientucntt

]


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

+LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
2) Mo ta thuat toan
Khoi tao: d[v]= a[s][v]; pr[v]=s; vs[v]=0;

(1) Bat dau tim kiém tir s: d[s]= 0; pr[s]= 0; vs[s]= I;
(2) Tim dinh u sao cho d[u]= min{gl[i] | vs[i] = O}.
Neéu khong tim dugc thi chuyén sang (5). N€u tim dugc thi sang (3).

(3) bat vs[u]=1.

(4) Doi véi tat ca v € G thda man (vs[v]= 0) & (d[v]> d[u] + a[u][v]) thi thay thé:
pr[v]=u; d[v]=d[u] + a[u][i]; va quay lai (2).

(5) Xuat d[v] va pr[v].

rrrrrrrrrrrrrrererrperpl
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3) Kiém nghiém thuit toan

Vi du: Cho d6 thi co trong sO G nhu }ﬁmh bén.
Tim duong di ngan nhat xuat phat tu
dinh a.

JJJJJJJ_IJ_IJ_IJ_IJ_IJ_IJ_IJ_IJr
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Giai: Lan luot co:

1 a B C d e

1 0; 0 2;a 9; a m; a 10; a
2 2;a 3:b 6;b 10; a
3 3:b 6;b 10; a
4 6;b 8;d
5 8;d

F
A
-
=
.a?q

JJJJJJJ_IJ_IJ_IJ_IJ_IJ_IJ_IJ_IJr

Do dai duong di ngan nhat tira dénb 12 2: a — b.
Do dai duong di ngan nhattradéncla3:a— b —c.
Do dai duong di ngan nhattradénd1a 6:a — b — d.
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rrrrrrrrrrerrrrrprrpe el

Do dai duong di ngan nhattradénela8:a—>b—>d—>e.

rrrrrrrrrprrrrrrrrrrprrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr e
4

CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

LI_LI_LI_LI_LI_LI_LI_LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLI

Ghi chii: Trong thuc té thuong sir dung giai thuét trén vao bai toan sau:

Input: D6 thi G gom n dinh cho bdi ma tran trong s6 a voi cac phan tir > 0, trong do
a[1, j]= max n€u khong c6 canh nd1 1 vé1 j; Hai dinh s va t;
Output: D6 dai d[t] duong di tir s dén t va dudng di tur s dén t.

JJJJJJJ_IJ_IJ_IJ_IJ_IJ_IJ_IJ_IJr
rrrrrrrrrrerrrrrprrpe el

rrrrerrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrbny g
5

CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

+

Giai thuat:

Khoi tao: d[1]= als, 1]; pr[i]=s; vs[i]= 0;

(1) Bat dau tim kiém tir s: d[s]= 0; pr[s]= 0; vs[s]= 1;

(2) Tim dinh u sao cho d[u]= min{d[i] | vs[i] = 0}. Néu khong tim duoc thi chuyén
sang (5). Néu tim dugc thi sang (3).

3) bit vs[u]= 1. Néu u= t thi chuyén sang (5); nguoc lai chuyén sang (4);

(
(4) D6i véitatcai € G thoa méan (vs[i]= 0) & (d[i]> d[u] + a[u,v]) thi thay thé:

rrrrrrrrrrrrrrererrperpl

pr[i]=u; d[1]= d[u] + a[u, 1]; va quay lai (2).
(5) Néu d[t] < max thi xuat d[t] va duong di tir s dén t; néu nguoc lai xuat khong co

duong di tir s dén t.
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Vi du. Cho do thi G =(V,E), v6i V= {1,2,3,4,5} biéu dién boi hinh v& sau, tim
duong di ngan nhat tir dinh 1 dén dinh 2

Két qua: duong di ngan nhat 1a
13— 2 vado daila4.

rrrrrrrrrrrrrrererrperpl
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4) Do phuc tap tinh toan
Giai thuat Dijkstra c6 do phtrc tap O(n?).

JJJJJJJ_IJ_IJ_IJ_IJ_IJ_IJ_IJ_IJr
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4.1.2 Thuat toan Bellman-Ford

1) Pat bai toan:

Input: D6 thi G gobm n dinh cho bo1 ma tran trong sO a khong chira chu trinh 4m, trong
do a[i][j]= max n€u khong c6 canh n61 1 véi j; Pinh s;

Output: Do dai d[v] duong di tir s dén v va pr[v] 1a dinh trudc v trén duong di tir s dén
V.

rrrrrrrrrrrrrrererrperpl
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2) Mo ta thuat toan

Khoi tao: d[v]= a[s][v]; pr[v]=s; vs[v]=0;

(D) Bit dau tim kiém tu s: d[s]=0; pr[s]=0; vs[s]=1;

(2) Thuc hi¢n n-2 1an lap:

(2.1) V61 moi dinh v € V\{s} thuc hién

(2.2) V61 moi dinh u € V thuc hién

Néu d[v]> d[u] + a[u][v] thi thay thé:

pr[v]=u; d[v]=d[u] + a[u][i];

(3) Xuat d[v] va pr[v].

JJJJJJJ_IJ_IJ_IJ_IJ_IJ_IJ_IJ_IJr
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3) Kiém nghiém thuit toan

Vi du: Cho d6 thi co trong sO G nhu }ﬁmh bén.
Tim duong di ngan nhat xuat phat tu
dinh a.

JJJJJJJ_IJ_IJ_IJ_IJ_IJ_IJ_IJ_IJr
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Giai: Lan luot co:
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k a B C d e

0 0; 0 2;a 9; a 00; a 10; a
1 2;a 3:b 6;b 8; a
2 2;a 3:b 6;b 8; a
3 2;a 3:b 6;b 8;a
4 2;a 3:b 6;b 8; a

F
A
-
=
.a?q

JJJJJJJ_IJ_IJ_IJ_IJ_IJ_IJ_IJ_IJr

Do dai duong di ngan nhat tira dénb 12 2: a — b.
Do dai duong di ngan nhattradéncla3:a— b —c.
Do dai duong di ngan nhattradénd1a 6:a — b — d.

rrrrrrrrrrerrrrrprrpe el

Do dai duong di ngan nhattradénela8:a—>b—>d—>e.
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4) Do phire tap tinh toan

Thuat toan Bellman-ford c6 do phuec tap O(n3 ).

rrrrrrrrrrrrrrererrperpl
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4.2 Duwong di ngan nhat giira cac cap dinh

1) Dat bai toan
Input: P6 thi G gom n dinh cho boi ma trén trong s6 a v6i cac phan tr > 0, trong d6
a[i][j]= max néu khong c6 canh ndi i voi j;

Output: D¢ dai d[1][j] duong di tur 1 dén j va pr[i][j] 12 dinh trudc j trén duong di tir i
dén j.

rrrrrrrrrrrrrrererrperpl
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2) Giai thuat Floyd

- Khot tao: d[1][j]= a[1][j]; prl1][j]=1;

-Véimoik € G, i € G,j e G sao cho (d[i][j]> d[i][k] + d[k][j]) thi thay thé:
prlil[j]=k; d1][j]= d[1][k] + d[Kk][j];

- Xuat d[i][j] va pr[i][j].

rrrrrrrrrrrrrrererrperpl
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3) D6 phirc tap tinh toan
Thuét todn floyd c6 do phurc tap O(n’).
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