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



In [2]: def dijkstra(W):

V = len(W)

F = defaultdict(list) # Z/EZZE F45l= OlsM=° &g
touch = [0] * V

length = [W[0][i] for i in range(V)]

length[0] = -1

for in range(V-1):
min = inf
for i in range(V):
if (0 < length[i] < min):
min = length[i]
vnear = i

F[touch[vnear]].append(vnear)

for i in range(V):
if (length[vnear] + W[vnear][i] < length[i]):

length[i] = length[vnear] + W[vnear][i]
touch[i] = vnear
length[vnear] = -1

return F



In [3]: W= T[]0, 4, 6, 17,

7,
[inf, 0, inf, inf, inf],
[inf, 2, 0, 5, inf],
[inf, 3, inf, 0, inf],
[inf, inf, inf, 1, 0711

In [4]: dijkstra(w)

out[4]: defaultdict(list, {0: [4, 21, 4: [3], 3: [1]})
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In [5]:

def dijkstra gen(k, W):

V = len(W)
assert (0<= k < V)
F = defaultdict(list) # Z/EFZE F45l= OlsM=° &g

touch = [k] * V
length = [W[k][i] for i in range(V)]
lengthl[k] = -1 # v k& = 0if/=2 XF

for in range(V-1):
min = inf
for i in range(V):
if (0 < length[i] < min):
min = length[i]
vnear = i

if min == inf:
return "5 HZJ} Q0.

F[touch[vnear]].append(vnear)

for i in range(V):
if (length[vnear] + W[vnear][i] < length[i]):

length[i] = length[vnear] + W[vnear][i]
touch[i] = vnear
length[vnear] = -1

return F



In [6]: dijkstra gen(0, W)

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

In [7]: dijkstra gen(2, W)

out[7]: 28 d=7 0.

In [8]: dijkstra gen(4, W)

out[g]: '8 d=7 gloe.’
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o X AMAFH AN2|E QI ufO|M, 9F! (https://github.com/coding-

alzi/ClassicComputerScienceProblemsInPython)



https://github.com/coding-alzi/ClassicComputerScienceProblemsInPython
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In [9]:

o« =US2 S22 X|F

= NamedTuple 2

from typing import NamedTuple

class Item(NamedTuple):
name: str
weight: int
value: float

CIES
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=
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=

=2
[S)



o x|

<12 EX:Hi 2X): 27|Z|C|0t (https://en.wikipedia.org/wiki/Knapsack problem)>

In [10]: items = [Item("iteml", 1, 1),
Item("item2", 1, 2),
Item("item3", 2, 2),
Item("itemd4", 4, 10),
Item("item5", 12, 4)]


https://en.wikipedia.org/wiki/Knapsack_problem
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In [11]:

= len(items)

n
W =15
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# (n+l1,W+1) 2gFf
in range(n+1)]

[[0.0 for _ in range(W+1l)] for _

In [12]:
P =



o PYTOIF=S IHYRE YHPIZ AYE0|EE

-

In [13]: for i, item in enumerate(items): # 8 QlElA 271 His)E 08E Al&g] Fof
wi = item.weight # (i+1) HIH OfOIEl 2
pi = item.value # (i+1) 2% Ofo/& Zfx/
for w in range(l, W + 1): # & QlEA (g2 5tr) YAl 0FE AlE
previous items value = P[i][wW] # 18 dgts o0 AlfelIds. OE £0{, Proj[w]
= 0.
if w >= wi: # 21X OfO[Elo] ZIEtof =0izf + U= 82

previous_ items value without wi = P[i][w - wi]

P[i+1l][w] = max(previous_ items value,
previous items value without wi + pi)

else: # 2iXff OfO/E0] T FH2 F2
P[i+l][w] = previous_ items value



In [14]:

o ?[IYS SILtel 2 XIH

def knapsack(items, W):

mnin

items: OOJEl(Z71)E9 2[AE
w: ZECH XEES

min

# OfOIEl (=) 7+
n = len(items)

=

# P[i][w]E EE 2X18 #E2 JHZHZ x7/3f
# (n+1) x (W+1) H&

P = [[0.0 for in range(W+1l)] for _ in range(nt+l)]

for i, item in enumerate(items):
wi = item.weight # (i+1) Hm OfO/& ZH
pi = item.value # (i+1) H# Ofo/E x|

for w in range(l, W + 1):

previous items value = P[i][w] # 18 s oo AHMelIdS.
of Folgt A
if w >= wi: # SIxf OfO[EIe| ZAHIZf ZtEto)

o
-
previous items value WithOU.t Wl = P[l][W - Wl]

it 0EE AlE

<73:/

rlr

= F A
=0z + 2

P[i+1l][w] = max(previous items value,
previous items value without wi + pi)
else:
P[i+1][w] = previous_ items value

return P



In [15]:

S ENESUELICES
. MAE 25

def solution(items, W):

P = knapsack(items, W)
n = len(items)
w =W

# L5 opojg) XIE
selected = []

# MEE Of0/EE Y=oz 2ol

for i in range(n, 0, -1):

if P[i - 1][w] != P[i][w]:

El ZEgto] Fof

selected.append(items[i - 1])

w -= items[i - 1].weight

return selected

# (i-1)

# (i-1)

A 0Ol
T A3
4R Ofo|El0] ALSEl H2.

Himl OfolElel FA A

olgjAT} o



In [16]:

def max value(items, W):

selected = solution(items, W)
sum = 0

for item in selected:
sum += item.value

return sum



g1
for item in solution(items, 15):

ik

print(item)

)

Item(name="'item4', weight=4, value=10)

In [17]:
Item(name='item3', weight=2, value=2)
Item(name='item2', weight=1, value=2)
Item(name='iteml', weight=1, value=1

In [18]: max value(items, 15)

out[18]: 13



In [l9]=
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o i8S 3N SIEE M Fo LUHX|Z O|FOTl (4, 4) 2L AE P

In [20]: knapsack(items2, 3)

Out[20]: [[O'OI 0.0, 0.0, O‘O]l
[0.0, 5.0, 5.0, 5.07,
(0.0, 5.0, 10.0, 15.07],
[0.0, 15.0, 20.0, 25.0]]

— =
» O%| 0f2} SAl0] MRS 1} i HA Of0| O] MetE.

l

Plillw] # Pli — 1][w], Plillw] = pi + Pli = 1][w — w;]

or

o ZtM P[4][4]0lM AIZI5H0{ Q=2 ArZE|= Or0|| &el 7t
In [21]: for item in solution(items2, 3):
print(item)

Item(name='item3', weight=1, value=15)
Item(name='item2', weight=2, value=10)
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In [22]: class Iteml:
def init (self, name, weight, value):
self.name = name
self.weight = weight
self.value = value

In [23]: items3 = [Iteml("iteml", 1, 1),
Iteml("item2", 1, 2),
Iteml("item3", 2, 2),
Iteml("itemd4", 4, 10),
Iteml("item5", 12, 4)]

In [24]: for item in solution(items3, 15):
print(item)

< _main__.Iteml object at 0x7fc96e03a8b0>
< main__.Iteml object at 0x7fc96e03abb0>
< _ main_.Iteml object at 0x7fc96e03a820>
< _ main__.Iteml object at 0x7fc96e03a%a0>



In [25]:

In [26]:

In [27]:

class Iteml:

def init (self, name, weight, value):
self.name = name
self.weight =
self.value = value

def str (self):

return

'"ITtem( '

weight

+ self.name +

items4 = [Iteml("iteml",
Iteml("item2",

Iteml("item4d",

1
Iteml("item3", 2
4
1

Iteml("item5",

for item in solution(items4, 15)

print(item)

Item(item4,
Item(item3,
Item(item2,
Item(iteml,

4

-

-

4
2
1
1

4

10)
2)
2)
1)

4

+ str(self.weight) +

14

+ str(self.val
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In [28]: W

inf,
0,
71,
70,
73,
75,

inf,



Crel AERt 2|0 ofsh vholA 2 OIE| 2 7t 2|HE =S 2s g2 US ES.

= Y ={5}
o v50|A YOI &gt OIC|S8hE S8l Z == = 7H 7112 Ot |= AH2[7F 60
2l v4
m Y ={5,4}
o v50|A YOI &5t OIC|S8hS S8l Z == = 7H 711H2 O] = v501| A &
HAZE|D AHE|7F 7321 v2
o v4E Sl YO £3IX| gt=0IC|2 7t d2= 25 73HC 37| mZ Y.
o length(v5->v4->v?) >=60+40=100
= Y={5,42}
o v50|M YOI &t OIC|S8hE Sall 2 = U= 718 71H2 Ot = v501| A &
™ AHEE| D AHE|7H7721v3
o v2E &3l YO| £3IX| t=0IC|2 7= d2= 25 77HCH 37| M2,
o length(v5->v2->v?)>=73+70=143



m Y={54,2, 3}
o v50iA YO &t OIC| SRS S8l € &= = 71 77h2 O = v50i[ A &
HAEET AH2|7H 802l vé
o v3E Sdll YO| £5HX| ¢t=0IC|2 7= B2 25 80EC 37| 2.
o length(v5->v3->v?)>=77+71=147
m Y={542 3, 6}
o v50iA YO &5t OIC| SRS S8l € &= = 71 7M7h2 O | = v50i[ A &
HAEET AH2|7H902l vl
o v6= Sall YOI| £5HK| ¢t=0IC| 2 7= 2= 25 90 37| 2.
o |ength(v5->v6->v?)>=80+35=115
m Y={542 3 6,1}



In [29]:

Oout[29]:

o MHN|ZEdijkstra gen()
ol

o !

dijkstra gen(4,W)

defaultdict(list, {4: [3, 1,
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