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اܳأڎدل۰ ل؇ء ଩ଃاܳڰ ݁گ٭؇س ৕৑݁ٺ༲؇ن ሒᇚاࡺ࢕ࢦިذ اܳٺݱۜ٭ں

ֿؠոط) اॊूول:(07 ਗ৻ا߫ࠉࠗۑ
اৎ৊ݠڣگ۰. اਃುިܳگ۰ ሒᇭ اৎ৊ٴ྘ٷ۰ اܳٴ؇਒ಱިن ނڰݠة ؇਍ಱᄴᄟ ܳٺܝ݆

2pts ݿޚݠ. ႟၍ ො੼؇ذاة ؕ݁ اܳލڰݠة ۰ً؇঺঒ .1
1pt .x2 + 1 = 0 ᄭᄟأ؇دৎ৊ا ࠍ੊ڍر اܳأڎدل۰ اܳگ٭݄ٺ۬ আॻ༟ اࠍ੆ݱިل ߖߵࢴࣖ .2

1pt દગިਃ಻-راڣފިن. لگ۰ ޗݠ ሒሃ اৎ৊ފٺ༱ڎ۰݁ اܳأڎدل۰ لگ۰ اܳޚݠ .3
3pts :؇ዛውًޚٴ؇؜ اܳލڰݠة ّگިم มฆܳا اܳأڎدل۰ اܳگࡗࡲ .4

f(x0) = 5 , f ′(x0) = 4 , x1 = 0.75 , equar = 1.25

f(x1) = 1.5625 , f ′(x1) = 1.5 , x2 = −0.2916 , equar = 1.0416

ֿؠոط) 08):ᆃᄴոاڤ׭ ਗ৻ا߫ࠉࠗۑ
َܝٺص ሒᆶ؇ًاܳـ۳᠌ݠ اᆇᅀܳިن ؇ୖ୒ఈః༠ ݆݁ َأݠف มฆܳا ًިاݿިن ᄭᄟ݁أ؇د ݆݁

d2ϕ(r)

dr2
= −4πrρ(r).

اܳأڎدل۰: اࠍ੆ߺࠊل .1
2pts ڣݠ৖৑ت لگ۰ ޗݠ (ا)

ϕi+1 = 2ϕi − ϕi−1 +∆r2ϕ′′
i = 2ϕi − ϕi−1 −∆r24πriρ(ri)

2pts رو༇ຍ-܋ިّ؇ لگ۰ ޗݠ (ب)
dϕ(r)

dr = P (r)
dP (r)

dr = f(r) f(r) = −4πrρ(r).

k1 = ∆r

k2 = ∆rf(ri +
1

2
k1)

k3 = ∆rf(ri)

k4 = Pi +
1

2
k3

Pi+1 = Pi + k2

ϕi+1 = ϕi + k4



ρ = 1 أ༥ܭ ݆݁ ϕ2 و ϕ1 ۋފ؇ب .2
ڣݠ৖৑ت لگ۰ ޗݠ (ا)

ϕ1 = 1 + P0

1 .5 pt
, ϕ2 = 1 + 2P0 − 4π

1 .5 pt

رو༇ຍ-܋ިّ؇ لگ۰ ޗݠ (ب)

P1 = P0 − 2π , ϕ1 = 1 + P0

0 .5 pt
, P2 = P0 − 8π , ϕ2 = 1 + 2P0 − 4π

0 .5 pt

لأُޚް:
r0 = 0, ϕ(r0) = 1,∆r = 1

ֿؠոط) اڤ׭ոڤ֛:(05 ਗ৻ا߫ࠉࠗۑ
ؕ݁ xi ∈ [0, 2] ڢࡗࡲ আॻ༟ ً؇৕৑؜ٺ݄؇د اܳݱ؞ݠى اਃಸଫଐܳأ؇ت لگ۰ ޗݠ ࿓؆ݿٺأ݄؇ل f(x) = 3x− 4 ᄭᄟاᄴፁዧ p(x) اܳٺگݠ཯ྟ٭۰ ᄭᄟاᄴᄟا إ෠ຬ؇د

:N = 2 ۰ਃಮݞ੊اࠍ ا৖৑؇௵௯௫ت ༟ڎد أن اܳأ޺޾
ᄭᄟاᄴᄟا و ଫଃٺ؞గጻዧ اܳأڎدل۰ اܳگࡗࡲ ۋފ؇ب •

∆x =
2− 0

2
= 1

1pt
, x1 = 0 , f1 = −4 , x2 = 1 , f2 = −1 , x3 = 2 , f3 = 2

1pt

b و a มฆ݄ڢ٭ ۋފ؇ب •

x̄f = 1 , x̄ = 1 , f̄ = −1 , x̄2 =
5

3
=⇒ a =

x̄f − x̄f̄

x̄2 − x̄2
= 3

1 .5 pts

b = f̄ − ax̄ = −1− 3 = −4

1 .5 pts

from matp l o t l i b import pyp lot as p l t
import numpy as np
import math
N = 3
e p s i l o n = 0 . 1
x = np . z e r o s (N)
x [ 0 ] = 2 . 0
de f f ( x ) :

r e tu rn x∗∗2 + 1
de f d f ( x ) :

r e tu rn 2∗x
f o r i i n range (N−1):

x [ i +1] = x [ i ] − f ( x [ i ] ) / d f ( x [ i ] )
equar = abs ( x [ i +1] − x [ i ] )
p r i n t ( x [ i +1] , equar )

2


