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def solve(network):
h = len(network)
w = len(network[0])
table = [[0]*h for i in range(w)]
table[h-1] [w-1] = 1
for i in reversed(range(h)):
for j in reversed(range(w)):
if network[i][j]:
if i+1<h: table[i] [jl+=table[i+1][j]
if j+i<w: table[i] [jl+=table[i] [j+1]
return table[0] [0]

network = [[1,1,1,0],
[1,1,1,1],
[1,0,1,1],
[1,1,1,1]]

print (solve(network))
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def solve2(network):
memo = {}
memo [ (len(network)-1,len(network[0])-1)]=1
return _solve(network,0,0,memo)
def _solve(network,i,j,memo):
if (i,j) in memo: return memo[(i,j)]
if not network[i][j]l: return O
res = 0
if i+1<len(network): res+=_solve(network,i+1,j,memo)
if j+1<len(network([0]): res+=_solve(network,i,j+1,memo)
memo [(i,j)]=res
return res

network = [[1,1,1,0],
[1,1,1,1],
[1,0,1,1],
[1,1,1,1]]

print(solve2(network))
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import itertools
def bruteforce(numbers,target):
for i in range(len(numbers)):
for 1 in itertools.combinations(numbers,i):
if sum(l)==target:
return list(1)
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def backtrack(numbers,target):
return _backtrack(numbers,target,sum(numbers))

def _backtrack(numbers,target,total):

if target==0: return []
if target==total: return numbers[:]
if len(numbers)==0: return None

if target<0 or total<target: return None

n = numbers.pop()

) _backtrack(numbers,target,total-n)
q = _backtrack(numbers,target-n,total-n)
numbers . append (n)

if p !'= None: return p
if q != None: return g+[n]
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— BT in Python

def dp(numbers,target):
table = [[False]l*(target+1l) for i in range(len(numbers))]
table[0] [0]=True
if numbers[0]<=target: table[0] [numbers[0]]=True
for k in range(1,len(numbers)):
for h in range(target+1):
if table[k-1][h]: table[k] [h]=True
if h>=numbers[k] and table[k-1] [h-numbers[k]]: table[k] [h]=True
if not table[len(numbers)-1][target]: return None

# output
result = []
h = target
for k in reversed(range(len(numbers))):
if k==0:
if h>0: result.append(numbers[0])
elif not table[k-1][h]:
result.append (numbers [k])
h -= numbers [k]
return result
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o EXDAFE LT (b=0,1,...,B)
e table[k][b] = max(table[k — 1][b], table[k — 1][b — wi] + px) D3
o FIHEEIZ O(n- B)

~

def weight_dp(items,B):
n = len(items)
table = [[0]*(B+1) for i in range(n)]
for k in range(n):
(w,p)=items [k]
for b in range(B+1):
if k==0:
if b>=w: table[k] [b]l=p
else:
if b>=w: tablel[k] [b]=max(table[k-1] [b],table[k-1] [b-w]+p)
else: table[k] [bl=table[k-1] [b]
return table[n-1][B]

17 /36



Ty Ty I REIZ S 2 BT E T 2
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o W {0,... k} DWHES (k=0,...,n—1)
o flifliDEEFE g AL (=0,1,..., 57 pr)
e table[k][q] = min(table[k — 1][q], table[k — 1][q — px] + wk) D KT
o FHERIX O(n 7L p)
a N

def price_dp(items,B):
n = len(items)
P = sum([p for (w,p) in items])
table = [[B+1]1*(P+1) for i in range(n)]
for k in range(len(items)):
(w,p)=items [k]
for q in range(P+1):
if k==0:
if q<=p: tablelk] [ql=w
else:
if q<=p: table[k] [q]=min(table[k-1][q],w)
else: table[k] [q]=min(table[k-1] [q],table[k-1] [q-p]+w)
return max([q for (q,b) in enumerate(table[n-1]) if b<=B])
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adj = {1:[0(2,7),(3,2),(4,6)],
2:[(4,8),(5,5)]1,
3: 04,01,
4:[(5,7M1],
5:[1]
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o b —T7 %5754 O(|E|log |E|)

22/36



Dijkstra {5 D& &

o lhrs=1293%
o ML :




Dijkstra {5 D& &

o lhis=1&9%
o WLFE : HIHAL




Dijkstra {5 D& &

o lhrs=1293%
o WLF : 1 %2HEE




Dijkstra {5 D& &

o lhis=1&9%
o ML : EyE HRE A SEAT




Dijkstra {5 D& &

o lhrs=1293%
o MU : 3 R2fEE




Dijkstra {5 D& &

o lhis=1&9%
o ML : EyE HRE A SEAT




Dijkstra {5 D& &

o lhrs=1293%
o WH : 4 2HEE




Dijkstra {5 D& &

o lhis=1&9%
o ML : EyE HRE A SEAT

6 7

@)
8

5




Dijkstra {5 D& &

o lhrs=1293%
o WH : 2 2HEE

6 7

@)
8

5




Dijkstra {5 D& &

o lhis=1&9%
o ML : EyE HRE A SEAT




Dijkstra {5 D& &

o lhrs=1293%
o MU : 5 REE




Dijkstra {5 D& &

o lhrs=1293%
o MLEE : FHEI&DDY




Dijkstra % — Python {Z & % 524&

def dijkstra_simple(adj,s):
vs = adj.keys()
dist = {v:float(’inf’) for v in vs}
dist[s] = 0 # s £ TOWEHEIX 0
fixed = set() # HJEFEMEATEC L 72 ES
while True:
# ERWEE L TR/ D D DR Y
min_dist = float(’inf’)
for v in vs:
if (v not in fixed) and min_dist>dist[v]:
min_dist=dist[v]
min_v = v
if min_dist==float(’inf’): break
fixed.add(min_v)
for (u,d) in adj[min_v]:
dist[ul = min(dist[ul,dist[min_v]+d) # ¥ERHE% 54
print(dist)

-

o float('inf’") THEFR K %2 R ITFE/NIAEEZ [ OND
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o H/MHDINE : O(1)
o m/MHEDERZHIFR : O(log n)
o HHZHA : O(logn)

Python TlZ
@ import heapq T —7 Wiz 5 X512k 5
o VAL LDOEELLTERINT VS

4 N

>>> import heapq

>>> h = [20,30,10]

>>> heapq.heapify(h) # YA %&b —JITAH
>>> h

[10, 30, 20]

>>> heapq.heappush(h,5) # h (2 5 &/
>>> heapq.heappush(h,12) # h (2 12 Z&H0
>>> h

[5, 10, 20, 30, 12]

>>> h[0] # f/ME

5

>>> heapq.heappop (h)

5

>>> h
[10, 12, 20, 30]
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import heapq
def dijkstra_heap(adj,s):
vs = adj.keys()
dist = {}
heap = [(0,s)]
while len(heap)>0:
(d,u) = heapq.heappop (heap)
if u not in dist:
dist[u] = d
for (w,1) in adj[ul:
heapq.heappush(heap, (d+1,w))
print(dist)

N J

o b —T7IIHERERE CR/INDLDEELY HE S
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Bellman-Ford #% — Python (2 & % 324%

def bellman_ford(adj,s):
vs = adj.keys()
dist = {v:float(’inf’) for v in vs} # MR KIZHIHL
dist[s] = 0
update = True
while update:
update = False
for v in vs:
for (u,d) in adjlv]:
if dist[u]l>dist[v]+d:
dist[u] = dist[vl+d
update = True

print(dist)
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o BN DRIERIKE KD B Hik

o BOMMH>TH I\ (AFAKIZERH)
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Jigt
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o M1, kDAZHNGED, iSO Z D ME

YU, %0l dist[k][][] &5 <
o ik ARIAT BN THAD T B L T AL

dist[K][/][j]] = min{dist[k — 1][/][j], dist[k — 1][/][k] + dist[k — 1][K][/]}
o FUHEHIZHNEITZ & T, BAIDOFIBIIEKTES
dist[/][j] = min{dist[/][/], dist[/][k] + dist[K][j]}
o WIMMEIILAT D XS IZHET S
(L)) EoEZ ((i,)) € E),
dist[iLj] = < 0 (i =)
00 (otherwise)
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Warshall-Floyd % — Python {2 & % 524&

-~

def warshall_floyd(adj):
vs = adj.keys()
dist = {(v,u):float(’inf’) for v in vs for u in vs}
for v in vs:
dist[(v,v)]=0
for (u,d) in adjlv]: dist[(v,w] =4d
for k in vs:
for i in vs:
for j in vs:
dist[(i,3j)] = min(dist[(i,j)],dist[(i,k)]+dist[(k,j)])

print(dist)

o for XDIHFEIZIER
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B (1/2)

[ 1

A 100 £ 1000 DARED FCTRELDF v T4y Mz RS, R#EfET
DfifE &, o714 T LDH/EDY) A M2 hE X, 2 ULBITIE
[EX il 450 PHATVWEHDET 5.

http://yambi. jp/lecture/advanced_programming2017/vegetables.txt

v

[ 2
Dijkstra 5% IR CHEATEHMBHENT A LS ITBERT L. £/, DIF
DITFT7D1H65 FTCOREREZ T E L.

adj = {1:0(2,7),(3,2),(4,6)]1,
2:[(4,8),(5,5)],
3:[(4,8)],
4:[(5,M1,
5:[]

}
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B (2/2)

B3 (5 £ 1)
BFDV AN aMGZ2 6N, | <jold ali] < alj] 27z 455351
T (IR 5) REDOHDDEI 2K X.

http://yambi. jp/lecture/advanced_programming2017/prob6-3.txt

il a=1[4,2,8,3,5,1,7]

ﬁﬁ4—(i§i6j)

oA NETOHE (L FELADABEEE) T, HFOMIPERND
HDERD K.
http://yambi.jp/lecture/advanced_programming2017/prob6-4.txt

131 673 234 103 18
201 96 342 965 150
#il: | 630 803 746 422 111
537 699 497 121 956
805 732 524 37 331
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