Hledani optimalniho stromu
Vstup : 2N + 1 nezapornych vah (p1,...,pniqo,---,9N)
Vystup: binarni vyhledavaci stromy t(/,j), které maji minimalni
cenu vyhledavani pro vahy (pit1,...,pji qis-- -, qj)

Inicializace;
Pro 0 <i < N: c[i,i] + 0;

W[i, i] — g

wli,jl —wli,j—1+pj+qgiproj=i+1,...,N;
Prol<j<N:c[j—1,j]« w[j—1,j];

r[j - 17]] %j;

for d < 2 to N do
for j < d to N do
i+ j—d,

S e
clif] - wlifl + - min - (cliok = 1)+ clk )

r[i,j] < k pro které nastava to minimum;



Vstup: p; = (4,1,2,2,6); ¢; = (1,1,1,3,2,1).

Inicializace:
w C
1 6 8 13 17 24 6
1 3 8 12 19 3
1 6 10 17 6
3 7 14 7

2 9 9
1



rli,j =1 =r[0,1] =1
rli+1,j]=r[1,2] =2

k=1:cli,k—1]+ clk,j] =
=¢c[0,0] +¢[1,2] =3

k=2:cli,k — 1] + c[k,j] =
= c[0,1] 4+ ¢[2,2] =6

cli,j] = c[0,2] < w[0,2]+3 =
11
rli,j] = r[0,2] < 1
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i3 o 16 8 13 17 24
SO SRR
1] = 2,3:3 _
rli+1,j]=r[2,3] w s 7w
2 9
k=2:cli,k —1] + c[k,j] = L 1
=c[1,1] +¢[2,3] =6 [ 6 11 ]
3 11
c= 6
k=3:cli,k — 1] + c[k,j] = 7
=c[1,2] 4+ ¢[3,3] =3 9
[ 11
cli,j] = ¢[1,3] < w[1,3]+3 = 2 3
11 . 3
rli,j] = r[1,3] < 3 = 4
5




rli,j =1 =r[2,3] =3
rli+1,j] = r[3,4] = 4

k=3:cli,k— 1]+ clk,j] =
=c[2,2] +¢[3,4] =7

k=4:c[i,k — 1] + c[k,j] =
=c[2,3] + c[4,4] =6

cli,j] = c[2,4] < w[2,4]+6 =
16
rli,j] = r[2,4] < 4

N =

w W
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r[/,_/_]-]:r[374]:4
rli+1,j] = r[4,5] =5

k=4:cli,k —1] + c[k,j] =
=¢[3,3] + c[4,5] =9

k=5:c[i,k — 1] + c[k,j] =
=c[3,4] +c[5,5] =7

cli,j] = ¢[3,5] < w[3,5]+7 =
21
rli,j] = r[3,5] < 5

il ®))]
= W o
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i=3-3=
rli.j—1]=r[0,2] =1
rli+1,j]=r[1,3] =3

k=1:cli,k—1]+ clk,j] =
= ¢[0,0] + ¢[1,3] = 11

k=2:cli,k — 1] + clk,j] =
= c[0,1] + ¢[2,3] = 12

k = 3 ZC[i, k — 1] + C[ka./] =
= c[0,2] + ¢[3,3] = 11

il ®))]
= W o
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i=4-3=
rli,j—1] =r[1,3] =3
rli+1,j] = r[2,4] = 4

k=3:cli,k— 1]+ clk,j] =
=c[1,2] +¢[3,4] =10

k=4:c[i,k — 1] + c[k,j] =
=c[1,3] +c[4,4] =11

C[i,j] = C[174] <
w(l,4] + 10 =22
rli,j] = r[1,4] < 3

il ®))]
= W o

6 11
3

N =
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i=5-3=
rli,j—1]=r[2,4] =4
rli+1,j]=r[3,5] =5

k=4:cli,k — 1] + c[k,j] =
= c[2,3] + c[4,5] = 15

k=5:cli,k — 1] + c[k,j] =
= c[2,4] + ¢[5,5] = 16

C[I,j] = C[2,5] —
w(2,5] + 15 = 32
rli,j] = r[2,5] «+ 4
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rli,j—1]=r[0,3] =1
rli+1,j]=r[1,4] =3

k=1:cli,k—1]+ clk,j] =
= ¢[0,0] + c[1,4] = 22

k=2:cli,k — 1] + clk,j] =
= c[0,1] + ¢[2,4] = 22

k = 3 ZC[i, k — 1] + C[ka./] =
= c[0,2] + c[3,4] = 18

il ®))]
= W o

6 11
3

N =
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d= 2 3 4 5
j= 4 5
i=5-4=1
rli,j—1]=r[1,4] =3
rli+1,j] = r[2,5] = 4

k=3:cli,k— 1]+ clk,j] =
= c[1,2] + ¢[3,5] = 24

k=4:c[i,k — 1] + c[k,j] =
= c[1,3] +c[4,5] =20

cli,j] = c[1,5] «
wl1,5] + 20 = 39
rli,j] = r[1,5] «+ 4
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d= 2 3 4 5
j= 5
i=5-5=0
rli,j—1]=r[0,4] =3
rli+1,j] = r[1,5] = 4

k=3:cli,k— 1]+ clk,j] =
= ¢c[0,2] + ¢[3,5] = 32

k=4:c[i,k — 1] + c[k,j] =
= c[0,3] + c[4,5] = 33

C[i,j] = C[0,5] —
w0, 5] + 32 = 56
rli,j] = r[0,5] < 3
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p= (1’57232> 1)v q= (3, 1,3,1,2, 1)
Inicializace:

3 5 13 16 20 22 5
1 9 12 16 18 9
3 6 10 12
1 5 7
2 4

1



rlij—1]=r[0,1] =1
rli+1,j]=r[1,2] =2

k=1:cli,k— 1]+ clk,j] =
= ¢c[0,0] + ¢[1,2] = 9

k=2:cli,k — 1] + c[k,j] =
=c[0,1] +c[2,2] =5

cli,j] = ¢[0,2] + w[0,2]+5 =
18
rli,j] = r[0,2] - 2
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rlij =1 =r[1,2] =2
rli+1,]=r[2,3]=3

k=2:cli,k— 1]+ clk,j] =
=c[1,1] +c[2,3] =6

k=3:cli,k — 1] + c[k,j] =
= C[].7 2] + C[37 3] =9

cli,j] =c[1,3] + w[1,3]+6 =
18
rli,j] = r[1,3] <2

3 5 13 16 20
12 16
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5 18
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rlij =1 =r[2,3] =3
rli+1,/]=r[3,4 =4

k=3:cli,k— 1]+ clk,j] =
=c[2,2] + ¢[3,4] =5

k=4:c[i,k — 1] + c[k,j] =
=c[2,3] +c[4,4] =6

cli,j] = c[2,4] < w[2,4] +5 =
15

flij] = r[2,4] < 3 "=

3 5 13 16 20
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rli,j—1] = r[3,4] = 4
rli+1,j]=r[4,5]=5

k=4:c[i,k — 1] + c[k,j] =
=c[3,3] + c[4,5] =4

k=5:cli,k — 1] + c[k,j] =
= c[3,4] +c[5,5] =5

cli,j] = c[3,5] « w[3,5] + 4 =
11
rli,j] = r[3,5] < 4

3 5 13 16 20 22
12 16 18
10 12
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= 2 3 45
j= 3 45 _ -
o 3_3_ 3 5 13 16 20 22
rliyj— 1] = r[0,2] = 2 1 2 162 18 12
i +1,j]=r[1,3] =2 —
rli+1,j]=r[1,3] w L s 7
2 4
k=2:cli,k —1] + c[k,j] = L 1]
=c[0,1] + ¢[2,3] = 11 [ 5 18 27
9 18
c— 6 15
cli,j] = ¢[0,3] + N 5 11
w(0,3] + 11 =27 4
rli,j] = r[0,3] + 2 i |
[ 1 2 2
2 2
33
k= 4 4
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rlij =1 = r[1,3] =2
rli+1,j]=r[2,4]=3

k=2:cli,k—1]+clk,j] =
=c[1,1] +c[2,4] =15

k=3:c[i,k — 1] + c[k,j] =
= c[1,2] + c[3,4] = 14

cli,j] = c[1,4] +
w(l,4] + 14 =30
rli,j] = r[1,4] « 3

3 5 13 16 20
12 16

1

9
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rli,j—1 = r[2,4] =3
rli+1,j]=r[3,5 =4

k=3:cli,k—1]+clk,j] =
=c[2,2] +¢[3,5] = 11

k=4:c[i,k — 1] + c[k,j] =
=c[2,3] + c[4,5] = 10

C[I,j] = C[2,5] —
w[2,5] + 10 = 22
rli,j] = r[2,5] < 4

3 5 13 16 20
12 16

1
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= 23 45
R (3 5 13 16 20 22 ]
A= i) 9 12 16 18
L1 =031 =2 3 6 10 12
i+ 1,j] =r[1,4] =3 —
r[i +1,4] = r[1,4] W L s
2 4
k=2:cli,k —1] + c[k,j] = L 1]
=c[0,1] + c[2,4] = 20 [ 5 18 27 40
9 18 30
6 15 22
C =
k =3:cli,k — 1]+ c[k,j] = 5 11
= ¢[0,2] + ¢[3,4] = 23 4
[ 1.2 2 2
cli,j] = ¢[0,4] «+ > 2 3
w[0, 4] + 20 = 40 . 3 3 4
r[i,j] = r[0,4] < 2 - 4 4
5




rli,j—1=r[1,4] =3
rli+1,j]=r[2,5] =4

k=3:cli,k—1]+clk,j] =
=c[1,2] +¢[3,5] = 20

k=4:c[i,k — 1] + c[k,j] =
= c[1,3] + c[4,5] =22

cli.j] = c[1,5]
w([1,5] +20 = 38
rli,j] = r[1,5] « 3
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d= 2 3 4 5
j= 5
i=5-5=0

rli,j —1] = r[0,4] =2
rli+1,j]=r[1,5] =3

k=2:cli,k—1]+clk,j] =
= c[0,1] + ¢[2,5] = 27

k=3:c[i,k — 1] + c[k,j] =
= c[0,2] + ¢[3,5] = 29

cli,j] = ¢[0,5] +
w(0,5] + 27 = 49
r[/7_/] = I’[O,5] 2

3 5 13 16 20 22

1 9 12 16 18
3 6 10 12
1 5 7
2 4
1
5 18 27 40 49 ]
9 18 30 38
6 15 22
5 11
4
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