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é)‘ ' No6i dung

» Cay va cac tinh chat cua cay
» Cay khung cua do thi
» Bai toan cay khung nho nhat
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o
S Dinh nghia va vi du

» Dinh nghia 1: Ta goi cay la mot do thi vo hudng, lién
thong, khong co chu trinh
» Dinh nghia 2: Ta goi rung la moét do thi vo hudng,
khong co chu trinh
Nhu vay rifng la mot do thi ma moi thanh phan lién thdng cta né
la mot cay
» Vidu: mot rung co 3 cay

(Phuong ND, 2013)
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é/T'_T Cac tinh chat cua cay

» Pinh ly: Gia si’' T =< V,E > la do thi vo huéng n dinh,
khi d6 nhitng khang dinh sau la tueng ducng:
T la mot cay
T khong co chu trinh va c6 n — 1 canh
T lién thdong va co dung n — 1 canh
T lién thdng va moi canh clia nd déu la cau
Gilra hai dinh bat ky cua T dudc noi vGi nhau bdi dung mot
dudng di don
T khdng chla chu trinh nhung hé cf thém vao né mdt canh ta
thu dudc dung mot chu trinh

» Chirng minh: Theo sg do
DH=>@2)=B)=@)=>0)=(6)=(1)
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éJT'_T NoOi dung

)
» Cay khung cua do thi
» Bai toan cay khung nho nhat
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L/ Dinh nghia va vi du

» Pinh nghia 3: Cho G la d6 thi vo hudng lién thong. Ta
goi do thi con T cla ¢ la mot cay khung cta ¢ (Cay bao
trum) néu T thoa man hai diéu kién:

T la mot cay
Tap dinh clda T bang tap dinh cta ¢

» Vi du:
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é/“_T Xay dung cay khung cua do thi

» Bai toan: Cho do thi vo hudng ¢ =< V,E >. Hay xay
dung mot cay khung cua do thi bat dau tai dinh u € V.

» Cach lam
S dung thuat toan duyét DFS hoac BFS

Moi khi ta dén dugc dinh v tic (chuaxet[v] = true) tUf dinh u thi
canh (u, v) dudc két nap vao cay khung
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é :?T Xay dung cay khung cua do thi
S st dung thuat toan DFS (1/2)

——---.

Thuat toan tao cay khung tir mot dinh u

Tree-DFS(u){
chuaxet[u] = false; //danh dau dinh u da duyét
for(v € Ke(w)){
if( chuaxet[v]){ /méu v chua duoc duyét
T = T U {(u,v)}; Ilhop canh (u,v) vao cay khung
Tree-DFS(v);  //duyét theo chiéu sau tir v

8 httP://www.ptit.edu.vn

CuuDuongThanCong.com https://fb.com/tailieudientucnt


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

éﬂf Xay dung cay khung cua d6 thi
N st dung thuat toan DFS (2/2)

Thuat toan xay du'ng cay khung

Tree-Graph-DFS( ){
/IKhéi tao cac dinh déu chua xét
for(u eV)
chuaxet[u] = true;

root = < dinh bat ky cta do thi >; //Lay mot dinh bat ky lam goc
T = @; //Cay ban dau chua co canh nao
Tree-DF S(root);, //Goi thuat toan tao cay khung tir mot dinh

if(|T| <n—-1)
<d6 thi khong lién thong>;
else
<ghi nhan tap canh cua cay khung T>;

9 httP://www.ptit.edu.vn

CuuDuongThanCong.com https://fb.com/tailieudientucnt


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

éJT'sT Kiém nghiém thué

at toan (1/2)

» Cho d6 thi vO huéng 10 1 1 1 0 0 0 0 0 0 0 0 0
dugc biéudienbangma |1 0 1 1 0 0 0 0 0 0 0 0 0
tran ké nhu hinh bén. |1 1 0 1 1 0 0 0 0 0 0 0 0
Ap dung thuattoanxay (1 1 1 0 0 0 0 0 0 0 0 0 O
dung cay khungcuadd [0 o 1 0 0 1 1 1 1 0 0 0 O
thi s dung DFSchodd (o 0 o0 0 1 0 1 0 1 0 0 0 O
thi trén bat dautrdinh o 0o o 0 1 1 0 1 0 0 0 0 0
u = 1. 0O 0001 01 01 00 0 0

o0 00 1 1 01 01 0 0 0
O 0 0000 0 0 1 0 1 1 1
00 00 00O 0O 0 O0 1 0 1 1
00000 0 00 0 1 1 0 1
00 00 00 0 O0O0OT1T1 1 0

(Phuong ND, 2013)
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PTAT . 2 A At b
L7  Kiém nghiém thuat toan (2/2)
| Buéc | Ngin xép dinh theo thir ty goi Tree-DFS(u)
0 1 T =0
1 1,2 T =Tu{(1,2)}
2 1,23 T =T u{(23)}
3 1,23, 4 T =T U {(34))
4 1,23
5 1,2,3,5 T =T U{(3,5))
6 1,2,3,5 6 T =T U{(56)}
7 1,2,3,5.6,7 T =TuU{(67))
8 1,2,3,5.6,7,8 T =T U{(78)}
9 1,2,3,5,6,7,8, 9 T =T U{(89)}
10 1,2,3,5,6,7,8,9, 10 T =T U {(9,10)}
11 1,2,3,5,6,7,8,9,10, 11 T =T U {(10,11)}
12 1,2,3,5,6,7.8, 9,10, 11, 12 T =T u{(11,12)}
13 1.2.3.5.6.7.8.9 10, 11, 12, 13 T =T uU{(12,13)}
Khong thém dugc canh nao ntra vao T
= {(1,2),(2,3),(3,4),(3,5),(5,6),(6,7),(7,8),(8,9),

(9,10),(10,11), (11,12,(12,13))}
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é:?.r Xay dung cay khung cua do thi
. st dung thuat toan BFS

Tree-BFS(u){
Buwoc 1: Khot tao
T = @; queue = @; push(queue,u); chuaxet|u] = false;
Buoc 2: Lap
while(queue + @){
s = pop(queue);
for(t € Ke(s)){
if( chuaxet[t]){
push(queue,t);
T=Tu{(s D}
chuaxet[t] = false;

}
} ,
Buoc 3: Tra lai két qua

if(|IT| <n—1) <d6 thi khong lién théng>;
else <ghi nhan tap canh cua cay khung T>;
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éJT;T Kiém nghiém thuit toan

(1/2)

» Cho d6 thi vO huéng [0 1 1T 1T 0 0 0 0 0 0 0 0 0
dugc biéudienbangma |1 0 1 1 0 0 0 0 0 0 0 0 0
tran k€ nhu hinh bén. |1 1 0 1 1 0 0 0 0 0 0 0 0
Ap dung thuattoanxay |1 1 1 0 0 0 0 0 0 0 0 0 O
dung cay khungctadd [o o0 1 0 0 1 1 1 1 0 0 0 0
thi s dung BFSchoddo (1o o0 o0 0 1 0 1 0 1 0 0 0 O
thi trén bat dautrdinh o o 0o o 1 1 0 1 0 0 0 0 0
u = 1. 0O 00 0 1 01 01 00 0 0

0o 0 001 1 01 01 00 0
O 0 00 0 0 00 1 0 1 1 1
00 0000 0 001 0 1 1
00 00O 0O 00 0 1 1 0 1
0O 00000 0 0011 10

(Phuong ND, 2013)
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é/ﬂ ' Kiém nghiém thuat toan (2/2)
m_

0 1

1 2,3,4 T TU{(12) (1,3), (1,4)}

2 3,4

3 4,5 T =T U{(3,5)}

4 5

5 6,7,8,9 T =T U{(56),(57),(58),(59)}
6 7,8,9

7 8,9

8 9

9 10 T =T U {(9,10)}

10 11,12, 13 T =T U {(10,11), (10,12), (10,13)}
11 12, 13

12 13

13 0

T — {(172)’ (1'3)1 (1’4)1 (315)’ (5'6)1 (5’7)1 (5’8)J (5,9),
(9,10), (10,11), (10,12, (10,13))}
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é/Tﬂ NoO1 dung

» Bai toan cay khung nho nhat
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é)'_T Phat biéu bai toan
» Cho G =<V,E > la d6 thi vO hudng lién thong vai tap
dinh V va tap canh E. Moi canh e clua do thi dudgc gan
vGi mot so khong am c(e) dudc goi la do dai canh.
» Gia sU H =<V, T > la mot cay khung cua do thi G. Ta goi
dod dai c(H) cua cay khung H la tong d6 dai cac canh:

c(H) = ZeETC(e)

» Bai toan: Trong s cac cay khung cua do thi hay tim cay
khung co do dai nho nhat.
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Vi du

» Bai toan ndi mang may tinh

MOt mang may tinh gobm n may tinh dugc danh s6 tu 1,2,...,n
Biét chi phi n6i may i vGi may j la c[i,j], i,j = 1,2,...,n. Hay tim
cach ndi mang sao cho chi phi la nho nhat.

» Bai toan xay dung hé thong cap

Gia sU’ ta muon xay dung mot hé thong cap dién thoai ndi n diém
clla mot mang viéen théng sao cho diém bat ky nao trong mang
déu cd dudng truyén tin tSi cac diém khac. Biét chi phi xay dung
hé théng cap tir diém i dén diém j la c[i,j]. H3y tim cach xay
dung hé thdong mang cap sao cho chi phi la nho nhat.
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)
@T Thuat toan Kruskal (1/2)

» Thém dan tung canh vao cay khung

» M&i budc chon canh cé trong s6 nhd nhat chua ndm
trong cay khung

NEu viéc thém canh nay vao cay khung khong tao thanh chu trinh
thi thém canh nay vao

» Thuat toan dung lai khi
Cay khung c6 du (n — 1) canh,
Hodc khong con canh nao chua nam trong cay khung
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é'_T Thuat toan Kruskal (2/2)

Kruskal( ){
Budc 1 (khéi tao):
T = @; //Ban dau tap canh cay khung la rong
d(H) = 0; //Ban dau do dai cay khung 1a 0
Budc 2 (sap xép):
<s§1p Xép cac canh d6 thi theo thu tu tang dan cua trong s>
Budc 3 (lap):
while(|T| <n—1&&E # @ ){
e = <Canh c6 d6 dai nhé nhat>;
E = E\{e}; //Loai canh e ra khoi tap canh
if (T U {e} khong tao nén chu trinh ){
T =T U {e}; [/Pua e vao cay khung
d(H) = d(H) + d(e); //cap nhat do dai cay khung
b
j ,
Budc 4 (tra lai két qua):
if(|T] < n — 1) <b6 thi khong lién théng>;
else return (T, d(H));
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————————

» Ap dung thuat toan

Kruskal tim cay
khung nho nhat cho
do thi dugc biéu
dien bang ma tran
trong sO nhu hinh
bén ?

20
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o

)
é/“ Thuat toan Prim (1/2)

» Duy tri hai tap dinh v (tap dinh cua cay khung) V (tap
cac dinh chua nam trong cay khung)
Ban dau V, = {s}, s la mot dinh bat ky cua do thi
V bang tap dinh cGa do thj trir di s

» M&i budc chon canh cd trong s6 nhd nhat va cd 1 dinh
trong V, va 1 dinh trong V
Pua canh nay vao cay khung
Pua dinh lién ké vdi canh nay tu' V sang Vy

» Thuat toan dung lai khi
Cay khung c6 du (n — 1) canh,
Hoac khong con dinh nao trong v
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é/T'_T Thuat toan Prim (2/2)

Prim( s){
Budc 1 (khéi tao):
Vy = {s}; //Ban dau Vy chi chtra s
V =V\{s} /[Loai s rakhoi V
T = @; //Cay khung ban dau chua c6 canh nao
d(H) = 0; /Do dai cay khung ban dau bang 0

Budc 2 (lap):

while(V + @ ){
e = (u,v); //Canh c6 d6 dai nho nhat véiu € V,v € Vy
T=TuUf{e}; //Pua e vao cay khung
d(H) = d(H) + d(e); //Cap nhat 36 dai cay khung
Vg =VyU{u}; [/PuauvaoVy
V = V\{u}; /[Loai u ra khoi V

)

Budc 3 (tra lai két qua):

if(|T| < n — 1) <P6 thi khong lién thong>;

else return (T, d(H));
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é/T‘_T Kiém nghiém thuit toan

» Ap dung thuat toan

w 2 1 3 o o o w o oo o o

Prim tim cay khung {2 = 2 «© ® 5 5 o @ o o =
nhé nhat cho d6 thi | ! 2 = 4 = 5 @« « « © «
dugc biu dien|’ * 2 2 > e e e
o A w w o S5 w 6 w w w 6 w o
bang ma tran trong | = 5 5 5 ¢ L 6 6 6 6 = o
sonhuhinhbén? |, 5 & & « 6 « 6 © © o o
©w o w w o 6 6 w T w o 7

®w oo o o o 6 w T o T T «®

©w oo o oo 6 6 w w T w T 7

w o o o o o ow ow 1 T oo 8§

©w o oo o o o ow 1 o T 8§

© oo o o oo o o 1 w o o 3

(Phuong ND, 2013)
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é)_T Tom tit

» Khai niém cay, cac tinh chat cua cay
» Cay khung cua do thi
Moi do thi vo hudng lién thong déu co it nhat mot cay khung

Xay dung cay khung cua do thi st dung cac thuat toan BFS va
DFS

» Bai toan cay khung nho nhat
Thuat toan Kruskal va thuat toan Prim
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é)_T Bai tap

» Lam mot so bai tap trong giao trinh
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