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Exercice 1

1. On saisit :

def KP_rec(X,C):

if len(X)==0:

return 0

X_extr=X[:-1]

v,p=X[-1]

if C>=p:

return max(KP_rec(X_extr,C),KP_rec(X_extr,C-p)+v)

else:

return KP_rec(X_extr,C)

2. On saisit :

def KP_memo(X,C):

def KP(X,C):

if (X,C) not in memo:

if len(X)==0:

return 0

v,p=X[-1]

X_extr=X[:-1]

if p>C:

res=KP(X_extr,C)

else:

res=max(KP(X_extr,C),KP(X_extr,C-p)+v)

memo[(X,C)]=res

return memo[(X,C)]

memo={}

return KP(X,C)

3. On trouve

∀j ∈ [[ 0 ; C ]] t0,j = 0

et ∀(i, j) ∈ [[ 1 ; n ]]× [[ 0 ; C ]] ti,j =

®
ti−1,j si j < pi

max(ti−1,j, ti−1,j−pi + vi) sinon
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4. On saisit :

def KP_tab(X,C):

n=len(X)

tab=[[0]*(C+1) for i in range(n+1)]

for i in range(1,n+1):

v,p=X[i-1]

for j in range(C+1):

if j>=p:

tab[i][j]=max(tab[i-1][j],tab[i-1][j-p]+v)

else:

tab[i][j]=tab[i-1][j]

return tab

5. On saisit :

def KP_comp(X,C):

tab=KP_tab(X,C)

n=len(X)

i,j,res=n,C,[]

while i>0 and j>0:

if tab[i-1][j]==tab[i][j]:

i-=1

else:

v,p=X[i-1]

i-=1

j-=p

res.append((v,p))

return res

6. On saisit :

def KP_all(X,C):

n=len(X)

tab=KP_tab(X,C)

file_KP=deque()

res=[]

file_KP.append([(n,C),[]])

while len(file_KP)>0:

coord,contenu=file_KP.popleft()

i,j=coord

if i==0 or j==0:

res.append(contenu)

else:

v,p=X[i-1]

if tab[i-1][j]==tab[i][j]:

file_KP.append([(i-1,j),contenu])

if j-p>=0 and tab[i-1][j-p]+v==tab[i][j]:

# pas de append sur contenu qui est mutable

file_KP.append([(i-1,j-p),contenu+[(v,p)]])

return res
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