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In [1]: from math import inf
from collections import defaultdict



In [2]: def prim(W):

V = len(W) # OC: JefZ giof QIHAE [OIC] O/ECZ ALE
F = defaultdict(list) # MEYEE|of ZotE o[sME9l &gl

# ;/-' U/LE//

# Zlgt: FIIE[E O[] At&El CFE OIC[EC9] 2[AE
nearest = [0] * V # 18 olEA gt MEEZ[of L5t OiC] & 7HE ZHR2 O
distance = [W[0][i] for i in range(V)] # il QIHA Zt: nearest[i]%2} iE U=

# 0|89l JIFZA[. -10/81 ofo] MEEE[of EotEl o= 7fF
distance[0] = -1 # vo = olo] ZgtElof Qictd ItF
for in range(V-1): # MNEEE|o £3 OolsME HEE OIC/7F MEHE miZfX] SHIY F=7f

# distance &EE 0/&3510] OFF AMEFEZ|0f £35(X] FPiA Z1& Zp7k2 0L ME]
min = inf
for i in range(l, V):
if (0 < distance[i] < min):
min = distance[i]
vnear = i
# MEfE OfCI F13 FpH2 OfC] AROjS] OSME MEEE|0 E3f
F[nearest[vnear]].append(vnear)
distance[vnear] = -1 # (MEHEL OfC] ZEA|
# DE O/IL[E CHACZ distance$l nearest LHIOIE (F7} +FEZ] HE2)
for i in range(l, V):
if W[i][vnear] < distance[i]:
distance[i] = W[i][vnear]
nearest[i] = vnear
return F # MEEE| Bat



In [3]: W= ([[O, 1, 3, inf, inf],
[1I OI 3’ 6I inf]l
[3I 3’ 0! 4! 2 ]I
[lnfl 6/ 4’ OI 5 ]I
[inf, inf, 2, 5, 0 11

In [4]: prim(w)

out[4]: defaultdict(list, {0: [1, 2], 2: [4, 3]})






V = len(W) # O/C: ez o) QIHAE [OiC] O|ECZ ALE
F = defaultdict(list) # MEYES|of ZatE o[sME9l &gl

# 7[: O],

# Zlgt: FIME[E O/8M0| ALEEl CHE O[S9 E[AE
nearest = [0] * V # 18l QlEIA gt MEEZof £t O & J1& Z1f2
oic)
distance = [W[0][i] for i in range(V)] # il CIEA Zf: nearest[i ]9} iE Q& 0[5H42
tSA]

# -1 O[¢ ofo] MEEE[of ZotEl He= 7fF

distance[0] = -1 # v0 = 0/O] =Zgtelof Qicta 1A



for  in range(V-1): # AMEEZ[of £ o/]2ME ZE OiC|7F MEHE

# distance FZE 0/&3510] O AMIFEC[0f £5(X] FHA J1& Zpk2 0L AME]
min = inf
for i in range(l, V):
if (0 < distance[i] < min):
min = distance[i]
vnear = 1i

# MEIE OIS} SE Pt Ofr] Afole] ojstis NEEE|Y =}
F[nearest[vnear]].append(vnear)
distance[vnear] = -1 # MENE OfC] FEAf

# ZE OIC)E Cf4O=F distance$ nearest 2HIOIE (F7F +FEU7] HE)
for i in range(l, V):
if W[i][vnear] < distance[i]:
distance[i] = W[i][Vvnear]
nearest[i] = vnear

X S [ =T}
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MEEZ|0| FIE|= 0| M| &A= THed Z3:

 Y={1}

o v4-v1e| AHE|7} 172 71E &S,
m Y={1 4}

o v8-v42| HE|7} 3= JHE B 2.
m Y={1,4,8}

o v9-v82| HE|7I 42 I 3.
» Y={1 428, 9}

o v5-v42| AHZ|7} 1022 7IE &S,
m Y={1428,9,5}

o v10-v92| 2|7} 122 7H& & 2.
m Y={1428,9,5, 10}

o v6-v108| HE|7t 62 = THE B 2.
m Y={1,4,8,9,5,10, 6}

o v3-v42| HE|7} 182 & A2,
m Y={1,428,9,5,10,6, 3}

o v7-v32| HE|7} 52 HE H3.
m Y={1,4,8,95,10,6,3,7}

o v2-v1e| HE|7} 322 71E B S.
m Y={1,4,8,95,10,6,3,7,2}
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In [5]: w=[[ O, 32, inf, 17, inf, inf, inf, inf, inf, inf],
[ 32, 0, inf, inf, 45, inf, inf, inf, inf, inf],
[inf, inf, 0, 18, inf, inf, 5, inf, inf, inf],
[ 17, inf, 18, 0, 10, inf, inf, 3, inf, inf],
[inf, 45, inf, 10, 0, 28, inf, inf, 25, inf],
[inf, inf, inf, inf, 28, 0, inf, inf, inf, 6],
[inf, inf, 5, inf, inf, inf, 0, 59, inf, inf],
[inf, inf, inf, 3, inf, inf, 59, 0, 4, inf],
[inf, inf, inf, inf, 25, inf, inf, 4, o, 1231,
inf, inf, inf, inf, 6, inf, inf, 12, 011

[inf,



o [2tA Of2Het Z0| = AH| ST ELRIS &Rl E.

In [6]: prim(w)

out[6]: defaultdict(list, {0: [3, 1], 3: [7, 4, 2], 7: [8], 8: [9], 9: [5]1, 2: [6]})



