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import numpy as np

#### YmoAoy 10uOC aBpo10udTwy
def g(n):

s=1

for k in range(l,n+1):
s=s+1/(k*(k+1))
return s

### TumIVOUVUE TO ABpolouUd HEXPL EVAV OUVYKEKPIUUEVO OpO
for j in range(1,8):
n=10**j-1 # To 6poc uéxpt tov omoio Pa abBpoicovue

To
To
To
To
To
To
To

print('To d&Opoloua S n ME n=%d: %.15f To aKpP1BEC dBpolopa:%.15f'%(n,g(n),2-1/(n+l)))

aepoi1oua
a6po1oua
aepoi1oua
a6po1oua
aepoi1oua
a6po1oua
aepoi1oua

N nnnun n n

8B B BB8 B3B38

uE
ue
uE
ue
ue
ue
ue

n=9: 1.900000000000000 To akp1BEC &BPO1OHA:1.900000000000000

n=99: 1.990000000000000 To aKp1BEC GOPO1GUA:1.990000000000000
n=999: 1.998999999999997 To akp1PEC GOPOLOMN:1.999000000000000
n=9999: 1.999899999999997 To aKP1BEC ABPOICUN:1.999900000000000
n=99999: 1.999989999999978 To aKkpP1PBEC GOPO1OUA:1.999990000000000
n=999999: 1.999998999999913 To akplBEC AOPOIOHUN:1.999999000000000
n=9999999: 1.999999899998901 To OaKP1BEC GBPO1OUA:1.999999900000000

#### YmOAOy 10UOC aBpoioudtwy (aAAayr cE1pd¢ abpoiocewc)
def g(n):
s=1/(n*(n+1))
for k in range(0,n):
s=s+1/((n-k)*(n-k+1))
return s+l

### TumIVOUVUE TO ABpoloud HEXPL EVAV OUVYKEKPIUUEVO OpO
for j in range(1,8):
n=10**j-1 # To O0po¢ UEXPl TOV 0m0i0 Ba aBpoicovuE

To
To
To
To
To
To
To

print('To d6polopa T n ME n=%d: %.15f To aKp1BEC dBpolopa:%.15f'%(n,g(n),2-1/(n+l)))

aepo1oua
depo1oua
aepo1oua
depo1oua
aepo1oua
depo1oua
aepo1oua

— ==~ —

8B B B8BB8 B3B38

UE
3
UE
3
UE
3
UE

n=9: 1.911111111111111 To akp1PEC 46PO1OMA:1.900000000000000

n=99: 1.990101010101010 To akplBéc &OBPO1OUA:1.990000000000000
n=999: 1.999001001001001 To akp1BéC &BPO1LOMA:1.999000000000000
n=9999: 1.999900010001000 To akplB€C AOPO1LGHA:1.999900000000000
n=99999: 1.999990000100001 To akplB&éC &BPOLOMA:1.999990000000000
n=999999: 1.999999000001000 To akplBEC GOPOTIOMN:1.999999000000000
n=9999999: 1.999999900000010 To akp1BEC GOPOION®:1.999999900000000



import numpy as np

#### YmoAoy 10UOC aBpo10uUdTwY exp(-x)

def sn(n,x):
s=1
print('To HEPLKO dBpolopa TOU QVATTUYHOATOC Taylor TNG exp(%d) MEXPL TOV '%(X))
for i in range(l,n+l):
k=np.math.factorial (i) #AvvdpTnon yla mpayovTiKO
s=s+(x)**i/k
print('6po %d: $.15f'%(i, s))
return

x=100.
sn(30,-x)

To pEP1IKO ABPOIOHX TOL AVOTTUYMATOC Taylor TNG exp(-100) MEXPL TOV
0po 1: -99.000000000000000

épo 2: 4901.000000000000000

0p0 3: -161765.666666666656965

épo 4: 4004901.000000000000000

0p0O 5: -79328432.333333328366280

épo 6: 1309560456.555555582046509

0p0o 7: -18531709384.714282989501953

épo 8: 229484163631.158721923828125

0p0 9: -2526247758767.430175781250000

épo 10: 25031071465218.460937500000000

0po 11: -225490012389198.718750000000000

épo 12: 1862185686397611.000000000000000

0po 13: -14196858150424004.000000000000000

épo 14: 100510597826873248.000000000000000

0p0o 15: -664205775355108480.000000000000000

épo 16: 4115271557032276992.000000000000000

0p0o 17: -23999300986422931456.000000000000000

épo 18: 132192768699439333376.000000000000000

0p0 19: -689870755962993508352.000000000000000

épo 20: 3420446867349171077120.000000000000000

0p0 21: -16152494196042089103360.000000000000000
épo 22: 72815419728463652716544.000000000000000

0p0o 23: -314001597334604686032896.000000000000000
épo 24: 1297735973761513955524608.000000000000000
0p0O 25: -5149214310622960610705408.000000000000000
épo 26: 19646748321625010354520064.000000000000000
0p0 27: -72190150316330463434637312.000000000000000
épO 28: 255798773390653321214164992.000000000000000
0p0o 29: -875197515254118288378036224.000000000000000
épo 30: 2894790113561786962396839936.000000000000000

#### YmOAOYy 10UOC aBpOo1ouATWY exp(-x) AeVTEPOC aAyopilBuocg
def sn(n,x):
s=1
print('H mpocéyylon exp(%d) av XPNO1MOTO1ACOVUE TO MEPLKO ABPOIOUA TOL OVATTUYMATOC Taylor TNG exp(%d) MEXPL TOV '$(-X%,X))
for i in range(l,n+1):
k=np.math.factorial (i) A vvdpTnon yla mpayovtiKO
s=s+(x)**i/k
print('6po %d: $.15f'%(i, 1/s))
return

x=100.
sn(20,x)

H npoof€yylon exp(-100) av XPNO1MOTO1AOOVUE TO MEPLKO ABpOlOUA TOU QVATTUYHATOC Taylor TNG exp(100) MEXPL TOV
épO 1: 0.009900990099010

0po 2: 0.000196039992158
6po 3: 0.000005821817455
0po 4: 0.000000230497899
6po 5: 0.000000011406180
0po 6: 0.000000000677250
6po 7: 0.000000000046909
0po 8: 0.000000000003713
6po 9: 0.000000000000331

6po 10: 0.000000000000033
6po 11: 0.000000000000004
0po 12: 0.000000000000000
6po 13: 0.000000000000000
0po 14: 0.000000000000000
6po 15: 0.000000000000000
0po 16: 0.000000000000000
6po 17: 0.000000000000000
0po 18: 0.000000000000000
6po 19: 0.000000000000000
0po 20: 0.000000000000000



import numpy as np

#### YmoAOy10UOC TOU OAOKANPWUATOC I n
def integral(n):
s=1/np.exp(l) # 0 mpwto¢ 6po¢g, I 1
print('YmOAOyl1ou6C Twv O6pwv I n, UYEXPL n=%d '%(n))
print('Opoc I %d:%.5f'%(1, s))
for k in range(2,n+l):
s=1-k*s
print('0Opoc I %d:%.5f'%(k, s))
return

integral(20)

YmoAoy1opdG twv 6pwv I n, HEXPL n=20
Opog I 1:0.36788

Opoc I 2:0.26424
Opoc I 3:0.20728
Opoc I 4:0.17089
Opog I 5:0.14553
Opoc I 6:0.12680
Opog I 7:0.11238
Opoc I 8:0.10093
Opog I 9:0.09161
Opoc I 10:0.08388
Opog I 11:0.07735
Opogc I 12:0.07177
Opog I 13:0.06695
OpoGc I 14:0.06273
Opog I 15:0.05903
Opoc I 16:0.05546
Opog I 17:0.05719
Opogc I 18:-0.02945
Opog I 19:1.55962
Opoc I 20:-30.19239

#### YmoAOy10UOC TOU OAOKANPWUATOC I n (Ae0TEPOC TPOPOC VmOAOY10UOD)
def integral2(n,m):
##### 0 m > n €wval o0 6elktng yra tov omoio Bewpw ott 0 I m ivat 0
s=0 # 0 6po¢ I m
print('YmoAoylou6¢ Ttov 6pov I n=%d '%(n))
print('Opog I %d:%.15f'%(m, s))
for k in range(m,n,-1):
s=(1l-s)/k
print('0po¢ I %d:%.15f'%(k-1, s))
return

## OcwpoUUE 0Tl I 50 £1val 7EPLTOV 0
integral2(20,50)

YmoAoy1opdG tov 6pov I n=20
Opoc I 50:0.000000000000000
Opog I 49:0.020000000000000
Opog I 48:0.020000000000000
Opog I 47:0.020416666666667
OpoGc I 46:0.020842198581560
Opog I 45:0.021286039161270
OpoGc I 44:0.021749199129750
Opog I 43:0.022232972747051
Opog I 42:0.022738768075650
OpoGc I 41:0.023268124569627
Opoc I 40:0.023822728669033
OpoGc I 39:0.024404431783274
Opoc I 38:0.025015270979916
Opog I 37:0.025657492868950
Opoc I 36:0.026333581273812
Opog I 35:0.027046289409061
OpoG I 34:0.027798677445455
OpoGc I 33:0.028594156545722
Opoc I 32:0.029436540710736
Opog I 31:0.030330108102790
Opoc I 30:0.031279673932168
Opog I 29:0.032290677535594
Opogc I 28:0.033369286981531
OpoGc I 27:0.034522525464945
Opogc I 26:0.035758424982780
Opog I 25:0.037086214423739
Opogc I 24:0.038516551423050
Opog I 23:0.040061810357373
Opog I 22:0.041736443027940
Opog I 21:0.043557434407821
Opogc I 20:0.045544884075818



