# E:\Retour 2023 Exercice Python\Exo Python 2023.py
001| # Exercice 1

002| ## Q1

003| def LongCr(L):

004 | n = len(L)-1

005 | i=20

006 | while L[i] > L[i+1]:
007 | i+=1

008 | if 1 == n:

009 return -1,0
010| k =1

011 while k < n and L[k] <= L[k+1]:
012 k += 1

013 return i, Kk

014

015| L = [12,2,4,6,3,5,10,11,8,4]
016| print(LongCr(L))

017

018| ## Q2

019| def SuitesCr(L):

020 | Liste = []

021 while len(L) > 1:

022 i, 1 = LongCr(L)

023 suite = [L[k] for k in range(i,i+1)]
024 if suite != []:

025 Liste.append(suite)
026 | L = L[i+1:]

027 return Liste

028

029| L = [12,2,4,6,3,5,10,11,8,4]
030| print(SuitesCr(L))

031

032| # Exercice 2

033| ## Q1

034| def el_commun(L1l,L2):

035 for x in L1:

036 if x in L2:

037| return True

038| return False

039

040| ## Q2

041| def Liste_commun(L1,L2):

042 | return [x for x in L1 if x in L2]
043

044| # Exercice 3

045| ## Q1

046| def test_arithmetique(L):

047 | r=L[1] - L[O]

048] for i in range(1l,len(L)-1):

049 if L[i+1] - L[i] != r:
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return False
return True

## Q2
def test geometrique(L):
if L[O] == 0:
for x in L:
if x = 0:
return False
return True
q = L[1]/L[0O]
for i in range(1l,len(L)-1):
if L[i] == 0 or L[i+1]/L[1i]
return False
return True

# Exercice 4
## Q1
def Maxi(Tab):
m = Tab[0]
for x in Tab:
if x > m:
m= X
return m

Tab = [4,2,5,4,2,1,2]
print(Maxi(Tab))

## Q2
def Occur(Tab):
m = Maxi(Tab)
L = [0]*(m+1)
for i in Tab:
L[i] += 1
return L

print(Occur(Tab))

# Exercice 5
## Q1
def Test(ADN):
for x in ADN:
if x not in 'ATCG':
return False
return True

ADN = 'ATCGCCT'
print(Test (ADN))
ADN = 'ABCGCCT'
print(Test (ADN))

= q:
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101| ## Q2

102| def Mut(ADN):

103 for i in range(len(ADN)):

104 | if ADN[i] == 'T':

105 ADN = ADN[:1i]+'U'+ADN[i+1:]
106 | return ADN

107

108| def Mut2(ADN):

109 | return ADN.replace('T','U")

110

111| print(ADN)
112| print(Mut(ADN))
113| print(Mut2(ADN))

114

115| ## Q3:

116| def Test_Gene(Gene):
117 start, stop = ['AUG', 'GUG','UUG"'], ['UAA','UAG', 'UGA']
118 return Gene[:3] in start and Gene[-3:] in stop
119

120| Gene = 'AUGCGAGCAUGA'
121| print(Test Gene(Gene))
122| Gene = 'AUGCGAGCAUCGA'
123| print(Test Gene(Gene))
124 |

125| # Exercice 6

126| ## Q1

127| def Maxi2(L):

128 ml, m2 = L[O], L[1]
129]| for x in L:

130 if x > ml:

131| ml = x

132] elif x > m2:
133 m2 = x

134 return m2

135]

136| ## Q2

137| def Indice(L,x):

138| if x not in L:

139 return -1

140 return len([el for el in L if el < x])
141

142| # Exercice 7

143| ## Q1

144 | def Tri(L):

145 if len(L) <= 1:
140| return L

147 else:

148| p = L[O]

149 Lgauche = [x for x in L if x < p]
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Ldroite = [x for x in L if x > p]
return Tri(Lgauche)+[p]+Tri(Ldroite)

L = [412141518'51113]
print(Tri(L))

## Q2
def E1_0c(L):
E = [L[O]]

for x in L:
if x not in E:
E.append(x)

E = Tri(E)
0 =11
for x in E:
c=20
for e in L:
if e ==

c +=1
0.append(c)
return E, O

print(EL Oc(L))

# Exercice 8

## Q1

def Liste multi(n):
L =[]

for k in range(1l,n+1):

L += k*[k]
return L

print(Liste multi(3))

## Q2
import random as rd
def tirage():

n = rd.randint(1,5)

Urne2 = Liste multi(n)
return rd.choice(Urne2)

print(tirage())

## Q3
def probal():
N =10000
return sum([tirage()

print(probal())

1 for _

in range(N)])/N



200| # Soit p la probabilité de tirer le 1 dans la 2e urne.
201| # Si le ler tirage a donné le numéro n (avec une
probabilité de 1/5)

202| # alors la 2e urne contient n(n+l)/2 termes dont un seul
1.

203| # la formule des probas totales donne :

204| # p = (2/5)*somme(1/(k(k+1)) pour k de 1 a 5).

205| # Comme 1/(k(k+1l)) = 1/k- 1/(k+1l), par télescopage, p=
(2/5)*(1-1/6)=1/3.

200 |

207| # Exercice 9

208 | ## Q1

209| def Entre(L):

210 n = len(L)

211 for x in L:

212 if x not in list(range(n+1)):
213 return False

214 | return True

215

216| ## Q2

217| def Recherche(x,L):

218 Lindx = []

219 for i in range(len(L)):

220 | if L[i] == x:

221 Lindx.append(1i)

222 | return Lindx

223

224 | # Exercice 10

225| ## Q1

226| def Freq(ADN):

227 n = len(ADN)

228 | L =1[0]*4

229 for x in ADN:

230 if x == 'A' or x == 'a':
231 L[O] += 1/n

232 elif x == 'T' or x == 't':
233 L[1] += 1/n

234 elif x == 'C' or x == 'c':
235] L[2] += 1/n

236 | elif x == 'G' or x == 'g":
237 L[3] += 1/n

238 return L

239| ## Q2

240| def Longl(ADN):

241 nu = ADN[O]

242 | i=0

243 while i < len(ADN) and ADN[i] == nu:
244 | i+=1

245 | return i, nu

246 |



247 | ## Q3
248| def Brin(ADN):

249 L =]

250 New = ADN[:]

251 while len(New) > 0:

252 1, nu = Longl(New)
253 L += [1, nu]

254 | New = New[1l:]

255 return L

256 |

257| # Exercice 11

258 | ## Q1

259| def Eval(P,a):

260 | return sum([P[k]*a**k for k in range(len(P))]1)
261

262| def Eval2(P,a):

263 | x =1

264 | S = P[0]

265 | for k in range(1,len(P)):
266 | X *= a

267 | S += P[k]*x

268 | return S

269 |

270 P =[1,3,2,-1,2]

271 a = 2

272| print(Eval(P,a))

273

274 | ## Q2

275| def Deriv(P):

276 | n = Len(P)

277 return [k*P[k] for k in range(1,n)]
278

279| P = [1,3,2,-1,2]
280| print(Deriv(P))

281

282 | ## Q3

283| def f(P):

284 | n = Len(P)

285 L2XP = [0]+[2*P[k-1] for k in range(1l,n+1)]

286 | Pprime = Deriv(P) + 2*[0]

287 | return [L2XP[k] - Pprime[k] for k in range(n+1)]
288 |

289 P =11,3,2,-1,2]

290| print(f(P))

291 |

292| # Exercice 12

293| ## Q1

294| def listeX(n):

295 | return [k/n for k in range(n+1)]
296 |



297| print(listeX(5))

298 |

299 | ## Q2

300| def Euler(n):

301 X = listeX(n)

302 | Y = [1]

303 for k in range(n):
304 | Y.append (Y[k]*(1+X[k]/n))
305 return X, Y

306 |

307| print(Euler(5))

308|

309| ## Q3

310| import matplotlib.pyplot as plt
311| import math as m

312 n = 100

313| X, Y = Euler(n)

314 Z = [m.exp((x**2)/2) for x in X]
315| plt.plot(X,Y, 'blue')

316| plt.plot(X,Z, 'red")

317| plt.show()

318

319| # Exercice 13

320| ## Q1

321| def R(f,a,b,n):

322 h = (b-a)/n

323| return h*sum([f(a+k*h) for k in range(n)])
324

325| ## Q2

326| import math as m

327| def f(x):

328| return (m.sqrt(4-x**2))/(2*m.pi)
329| a, b= -2, 2

330 n = 1000

331| print(R(f,a,b,n))

332

333| # Exercice 14

334| ## Q1

335| def el_com(G,T):

336 return len([x for x in G if x in T])
337]

338| def el_com2(G,T):

339 C =11

340 | for x in G:

341 if x in T and x not in C:
342 | C.append(x)

343| return len(C)

344 |

345| G, T =[1,3,2,4

’ ’1’2’1]’ [3’1’3’4]
346| print(el com(G,T))
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print(el com2(G,T))

## Q2
import random as rd
def loto():
Urne = list(range(50))
T =11
for in range(6):
t = rd.choice(Urne)
Urne.remove(t)
T.append(t)
return T

## Q3

def Nb_Gagnant(T):
G =1[2,6,0,4,9,8]
return el com(G,T)

## Q4
def Gagne(n):
c=20
for in range(n):
T = loto()
if Nb Gagnant(T) ==
c +=1
return c
n = 10000000
print(Gagne(n)/n)

# Exercice 15

## Q1
def est_mixte(L):
return 0 in L and 1 in L

## Q2
def plus_long suitel(L):
n = len(L)
if 1 not in L:
return 0O
i=0
m=0
while i < n:
while i < n and L[i] == 0O:
1i+=1
c=20
while i < n and L[i] == 1:
1i+=1
c +=1



397
398
399
400 |
401 |
402 |
403
404 |
405 |
406 |
407 |
408
409 |
410 |
411
412
413
414
415 |
416 |
417 |
418
419
420 |
421
422
423
424
425 |
426 |
427 |
428
429
430 |
431
432
433
434
435
436
437 |
438
439
440 |
441
442 |
443
444
445 |
446 |

if ¢ > m:
m=cC
return m

L =1(0,0,1,1,0,1,1,1,0]
print(plus long suitel(L))

# Exercice 16
## Q1
import math as m
def distance(A,B):
return m.sqrt((B[O]-A[O])**2+(B[1]-A[1])**2)

AI B = [112]1 ['113]
print(distance(A,B))

## Q2

def point_moyen(Nuage):
n = len(Nuage)
XxG sum([Nuage[k][0] for k in range(n)])/n
yG = sum([Nuage[k][1] for k in range(n)])/n
return [xG,yG]

Nuage = [[1,2],[-1,31,[2,31]
print(point moyen(Nuage))
## Q3

def plus_proche_G(Nuage):

G = point moyen(Nuage)
P = Nuage[0]
m = distance(P,G)

for M in Nuage:
if distance(M,G) < m:
m = distance(M,G)
P=M
return P

Nuage = [[112]1['113]1[2r3]]
print(plus proche G(Nuage))

## Q4

import matplotlib.pyplot as plt

def representation(Nuage):
n len(Nuage)
X [Nuage[k][0] for k in range(n)
Y = [Nuage[k][1] for k in range(n)
plt.plot(X,Y,'o',color = 'black')
G = point moyen(Nuage)

]
]

plt.plot([G[0]],[G[1]], 'x"',color = 'blue')
P = plus proche G(Nuage)
plt.plot([P[O]],[P[1]], '*",color = 'red")
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plt.show()

Nuage = [[112]1['113]1[213]]
representation(Nuage)

# Exercice 17

## Qla

import random as rd
def Tirage avec(n, k):

return [rd.randint(1,n) for in range(k)]

## Qlb

def X(n,k):
L = Tirage avec(n,k)
return max(L)

## Qlc
def espX(n,k):
N = 1000
return sum([X(n,k) for

## Q2a
def Tirage_sans(n, k):
Urne = list(range(1l,n+1))
T =11
for in range(k):
t = rd.choice(Urne)
Urne.remove(t)
T.append(t)
return T

## Q2b

def Y(n,k):
L = Tirage sans(n,k)
return max(L)

## Q2c
def espY(n,k):
N = 1000
return sum([X(n,k) for

# Exercice 18

## Q1

def somme(L,i,j):
return sum(L[i:j])

L =1[3.2,2.1,7.5,2.4]
print(somme(L,1,3))

## Q2

in range(N)])/N

in range(N)])/N

10



497 |
498
499 |
500 |
501 |
502 |
503
504 |
505 |
506 |
507 |
508
509 |
510 |
511 |
512 |
513
514 |
515 |
516 |
517 |
518)|
519
520 |
521 |
522 |
523
524 |
525 |
526 |
527 |
528
529 |
530 |
531 |
532 |
533
534
535
536
537 |
538|
539
540 |
541 |
542 |
543 |
544 |
545 |
546 |

def sous liste long(L, k):
n = len(L)
ind = 0
m = somme(L,0,k)
for i in range(1l,n-k+1):
s = somme(L,1i,1i+k)
if s > m:
m=s
ind = i
return L[ind:ind+k]

L =1[3.2,2.1,7.5,2.4]
print(sous liste long(L,2))

# Exercice 19

## Q1

import random as rd
def geom(p):

X=1
while rd.random() > p:
X+=1
return X
p=20.3
print(geom(p))
## Q2
def Y(n,p):

return max([geom(p) for  in range(n)])

n, p=10, 0.7
print(Y(n,p))

# Exercice 20
## Q1
def Entre_0_et_k(L,k):
for n in L:
if n not in list(range(k+1)):
return False
return True

L =10,2,0]
print(Entre 0 et k(L,2))
print(Entre 0 et k(L,1))

## Q2
def plus_frequent(L, k):
eff = [0]*(k+1)
for n in L:
eff[n] += 1

11



547 | ind = ©

548 | for i in range(k+1):

549 | if eff[i] > eff[ind]:
550 ind = 1

551 return ind

552 L = [0,3,2,0,1,3,1,1,1]
553| print(plus frequent(L,4))
554 |

555| # Exercice 21

556| ## Q1

557| import random as rd

558| def gene(n):

559 chaine = "'

560 | for in range(n):

561| chaine += rd.choice(['A','C','G"','T"'])
562 | return chaine

563 |

564| print(gene(10))

565 |

566| ## Q2

567| def nbAC(g):

568 | n = len(qg)

569 | nb =0

570 | for i in range(n-1):
571] if g[i:i+2] == 'AC':
572] nb += 1

573 return nb

574

575| g = gene(50)
576| print(g)
577| print(nbAC(g))

578

579| # Exercice 22

580| ## Q1

581| def somme_cumul(L):

582 Som = [L[O]]

583 for k in range(1,len(L)):
584 | Som.append(Som[-1]+L[K])
585 return Som

586 |

587| L = [1,2,3]
588| print(somme cumul(L))

589

500| ## Q2

591| def repartition(dureesA,dureesB):

592| SCA, SCB = somme cumul(dureesA), somme cumul(dureesB)
593 A, B =11, [

594 | for i in range(len(SCA)):

595| if SCA[i] < SCB[i]:

596 | A.append(i)
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elif SCA[i] > SCB[i]:
B.append(i)
return A, B

dureesA, dureesB = [7,1,2,1,21, [4,2,4,3,1]
print(repartition(dureesA,dureesB))

# Exercice 23

## Q1
# P(X=k) = (p**k/k!) exp(-p)
# F(u,k) = somme pour n de 0 a k de (u**n/n!) exp(-u)
import math as m
def F(p,k):
p = m.exp(-u)
S=p
for n in range(1,k+1):
p = p*u/n
S +=p
return S

print(F(2,5))

## Q2
def G(u,x):
k =0
while F(u,k) <= x:
k += 1
return k

print(G(2,0.7))
# Exercice 24
## Q1

def nb_vrai(L):
return sum(L)

L = [True,False,False,True, True]
print(nb vrai(L))

def bloc_vrai(L):

1=0

while i < len(L) and not L[i]:
i+=1

c=20

while i < len(L) and L[i]:
i+=1
c +=1

return ¢ == nb vrai(lL)

13



647| L = [False, True, True, True, False, False]
648| print(bloc vrai(L))
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