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Example 1: 2
Xi Xi XiYi
Xi Vi x;° XiYi =1 =1 [‘;] ==L
X; n
-1 10 1 -10 z ‘ Zyl
L i=1 =1
0 ) 0 0 -92 207714
: : : ; o)/ -
2 5 4 10
3 4 9 12 92 A +20 B=25 = —20
4 3 16 12 J0A+8B=37+8
5 0 25 0 -92 =25
6 -1 36 -6 20 20
n n n n 20 37
le—zczyi:w Zx12=92 inyi=25 g AtE=5
= =1 =1 i=1 A= —_28 — —1.607142857
B = 121 _ 8.642857143
14
Y= A x +B

Y=-1.607142857 x + 8.642857143



Example2 :

2 3 4 2 n n n e n
Xi Yi Xi Xi Xi XiYi Xi"Yi
S“XLLL zxiB zxiz zxiz%'
3 3 9 27 81 9 27 ol ol =l i
0 1 0 0 0 0 0 2’63 zx,z Zx 5l = Zx |
l l l - lyl
- 1 4 8 16 - 4 i=1 i=1 i=1 C i=1
4 3 16 64 256 12 48 n n n
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le =3 Zyl -8 lez = 29 Zxﬁ = 45 le“ = 353 ley =5 inzyi =79 Li=1 i=1 J L =1 i
353 45 291[4 79
45 29 3 ||B|l=]5
29 3 41LC 8
585 —631 1394

-2 p= dC=-—"2-
3278 3278 " 1639
y=Ax*+Bx+C

_ (585 ,_(631) (139
Y= \3278) * “\3278/* " \1639
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Example 1: Use the data linearization method and find the exponential

fitting y = ce?* for the points

(0,1.5), (1, 2.5), (2,3.5), (3,5), (4,7.5)

- n n A - n

X; Vi Y; = Lny; x; xX;Y;

0 1.5 0.4054651081 0 0

1 2.5 0.9162907319 1 0.9162907312.505
2 3.5 1.252762968 4 525937

3 5 1.609437912 9 4.828313737

4 7.5 2.014903021 16 8.059612082
;=10 y;,=20|) v, = 6198859741 | > x;2 = 30 XY, = 1630974249

251010 5= ), 2,532,

x; X inyi

i=1 i=1 [A] _|i=1

n B n
Su |7 |3
1 L =1 =

j30 10] lA] [16.30974249

6.198859741

30 A+10B=16.30974249
10 A+5B=6.198859741

A =0.3912023008
B =0.4573673466

Y=AXx+B
Y=0.3912023008 x + 0.4573673466



Example?2 : Students collected the experience in the following table the radiation
1 . : : . .
d = Egt2 where is the distance in meters and t is the time in seconds.

Find the gravitate and constant g where (m=2).

2 4 2 Toyix™  2.821319
Xi Vi Xi Xi Xi"Yi A=22100 o = 4.980263019
nox2m 0.5665
0.2 0.1960 0.04 0.0016 0.000784 d= f‘9820263019
0.4 0.7850 0.16 0.0256 0.1256 d=-gt°—>g=2d
0.6 1.7665 0.36 0.1296 0.63594 g = 9.960526037
0.8 3.1405 0.64 0.4096 2.00992
0.1 4.9075 0.01 0.0001 0.049075
Zn:xi =21 . y; = 10.7955 ixiz = 1.21 ix# = 0.5665 ixiZYi = 2.821319




Exercises 1: Find the least squares approximating set of points :
(1;3) ’ (2;9) ’ (5;5) ’ (6;10) .
Exercises 2:1f (1,2), (2,3), (3,5) solve by using least squares method.

Exercises 3: Find the curve of best fit y = ce?* to the following data
by using least squares method.

y 10 15 12 15 21



) LgAJ:J\ Jalasll

3 5 paladll
Numerical Differentiation
SA R g3 dada A



Jlaxinds @l 5 Uann (oS0 dime ddads 2ic foAal 7 Asiial) dad Ay e

s _MJMWQJ\W@\d\jﬂ\&\y\mdmws)ﬁ\ se ! gall

by S8 e e f Al dppa (S0 Ladie Leanlai (S SlEAY) ac ) 68

3ga 5 sosrall (e 0sS 1A Lgalhia Jalss e d0ne 230 die daslaa Lgadd 5SS Lail

CF A Atal Ay ) Al e (pe LS Y 3l joans

o g 1 ety g alaa) Ay lude e Ll e el (gaaal) ety -y
mjum)késtgddﬂ\d\s.\u‘ﬁ\

I 8Y 45y )l -1

Auaill Gl 5 jall (5 0 A8y yha -2

o e YU f Al dxpa alagls o 68 Lild A ddads 2ie £/ A1) dad alagY

2a2]) dagdll and Wazy g ¢ Allall drpa GLEEL & 681 el day g | Alliall Cildaza e
(MJLLAJ\) MM\M\MM



Example 1: Use the following table to find f'(0.5), f'(3) by
1- Lagrange method 2- Newton’s divided differences.

1 2 4
f(x) ‘O 1 5
Solution:
1- Lagrange method
=0 S 11 s
— 04+ x2—4x2—x+4 n 5(x2—2;c—x+2)

———(x —5x+4)+ (x —3x+2)

x2 +/— 2 + x //X 42
= 0. 33333 x%—0. 33333
f'(x) =0.66666 x
£'(0.5) = (0.66666)(0.5) = 0.33333
f'(3) = (0.66666)(3) = 1.99998



2- Newton’s divided differences

X y flxil flxiog, xi]

1 0
1

2 1 E 1
2

4 5

fE)=0+Mx—1) + Dl —Dx—2)
=x—1+e)(x2—3x+2)
=/{—1+§x2 x+§=§x2—§

f'(x) = Zx = 0.66666 x

f'(0.5) = (0.66666)(0.5) = 0.33333
f'(3) = (0.66666)(3) = 1.99998



Exercises : Use the following table to find f'(6), f'(2.5), f"'(2.5), f"(6) by
1- Lagrange method 2- Newton’s divided differences.
X ‘1 2 5 6
f(x))o 3 6 6
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a) Differential of Newton’s Forward formula
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, 1 1 1 1
==y =g{Ayo—gA2yo+gA3yo—;A4yo+---}

dy 1 11
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b) Differential of Newton’s Backward formula

m(m+1)(m+2) m(m+1)(m+2)(m+3)

+1
y =y + mPy, + T2 p2y, + M gy, -~ 4y, +
3 2
=y, 4 m\7y0 4 m2+m ‘723’0 4 m +31;1 +2m \73}’0"'
3 2
4m-+18m-+22m+6 74)’0 4.
24
am _ 1
dx h
%zy’ =1{\7y0+( )szo (1m +m+ )\73y0+(—m +3 L m’ + m+ )\74y0+ ;
l m #* 0

dz 14
d_szl =y {szo + (m+ 1)V3y,+ (—m +2 —m + )\74y0 } -
dy

.1 1 1 1
==Y =;{\73’o +-V2y0 + S Voyo+ 1\743’04"“}

dzy 17 } m =0

1 11
2= Y = ﬁ{VZYO + 3yt =V +



c) Central interpolating formula
1- Bessel’s formula

+ m(m-1) §2yy+62 m(m-— 1)(7”—‘) -m(m-1)(m+1)(m-2) §*yo+6*
— Yo J’1+(m__)5y1+ ( )9Yo Y1_|_ 53_’)/ ( )( )( )8™Yo J’1_|_ .
2 2! 2 3! 4! 2
3.3..2,1
_ Yoty1 ( _1) m2-m §%yp+6%y, , M —m +;m o m*-2m3-m24+2m 5%y, +6*y,
; t\m 25y%+ 2 2 T 6 5y%T 24 2
dm 1
dx h
@ _ -1 _ 1y O%yo48%y Ao 1 1y 43 13 _1,2_ 1 1 8yo+8tys
ax Y —h{6y%+(m 2) 2 +(2m 2m+12)5y%+6m M 12) 2

2

d 1 52yo+672 1 5*yo+6*
Yy — 5}’1 __9Yo Y1 + _53_')’1 + Yo Y1
5 4 12 5 24

—_—— T

d’y _ o _ 1 [8%ye+8%y; 153y, — 30ty n
N " h? 2 2 y% 24

@ a1 §%yo+8%y, 3 1.9
- hz{ + (m — 2)5 y% +Gm m-—_)

m#* 0



2- striling’s formula

6_')1 1+8y1 2 2 63_’)1 1+63y1 2 2 2 2 65)/ 1+85y1
_ 2 2,MmM o m(m“-1) "3 2 (m”-1) o4 m(m”-1)(m-—4) 2 2 ..
Y= Yo+ m—— 5000 + = 2 LTaaiS [ 5! 2 +
8y 1+6y1 2 3 53_‘)/ 1+63y1 4 2 5 3 5y 1+65y1
_ 2z ,m oo (m>-m) " -3 7, (M*—m?) o4 (m>-5m>+4m) ~ —3 2.
y=Yotm 2 +26y0+ 6 2 + 24 0"y + 120 2 +
1{631 14+6y1 . . 853y 1+63y1 . ) ) ) . 85y 1+6°y1 }
I — 2y 2 2 2 M2 2\ 2 2 ~om3 4 4 _ 2 N2 2
Y T h 7 TmOTye+ Gmt—9) 2 TG MmOy + Gpmt —gmt 4 50) 2 T
| { 53y 1+63y1 ) . ) ) 5%y 1+8%y1 }
n_ - 382 2 2 .02 NS4 4~.,3 _ = 2 2 m#_-o
{5)/_14-5311 63y_1+63y1 55y_l+65y1 }
I __ 2 2 2 2 2 2
Y =1 2 12 T 60



Example: Ifx=2,4,6,8,10and y=2, 1, 3, 8, 20 write the differences table

and find £(2.2), " (2.2), f'(5.7), " (5.7), f' (9.3), f"' (9.3),
f(2),f"(6),f'(5.7).

Solution:
x Ay Ay Ay Aty
2 2
—1
4 1 3
2 0
6 3 3 4
5 4
38 38 7
12



0.2 -2
2
£(2.2) = %{—1 +(0.1-0.5)(3) + ((0. 5)(0.1)2-0.1 + 0. 333) 0+ (

=0.1

X*=2.2 -5 x9g=2 ~m=

% 30 1241 (0 1) _ 1
2 2(0.1)%+(0.1) 4)(4)}
- %{—1 —2.2+0+(0.0002 — 0.0075 + 0.0917 — 0.25)(4)} = —1.43133

f"(2.2)= H.W (1.52166)

5.7-6

x*=57 > xg=6 -~m= = —0.15
, 1(2+5 (-0.15)2 1\0+4 [((-0.15)3 -0.15

f'(5.7) ‘E{TJ’(_O'“)(?’”(T_E) 2 +< 6 132 (4); =1.39583
f"'(5.7)=H.W (0.60291)

9.3-10
x*=9.3- x0=10 -'.szz—O.BS
f'(9.3) = H.W (6.642)

—0.35)2

£(9.3)=3{7 + (-0.35 + (@) +

3 11
—2(-0.35)+3) (4)} = 2.853
x*=2-m=0

2

r@=3{1-3+3- 4= 1

4
xX*=6-m=0
245 0+4

f(6) =3{2> - 22 = 1584

xXX=10- m=0

' _1 74 4 _
F0)=2{12+2+2+3} =8917
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1) Trapezium method
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2) Simpson’s method
bl o dalitia 3 ) gemy A Ol yB o (58500 Aia JalS8 ) )2 4l (g8 drpa o () susens 38y Hla adia
C Osman JalSS a e Jpasll WiSad n ) 4wl [a, b]
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[0,2] (25 Led a8l o jia Ledlady

m(m—1)
2!

m(m—l)(m—Z)A3 m(m—l)(m—Z)(m—3)A4

f(x) = yo + mAy, + 3 Yo+ a1

A2y0+ y0+

X—Xo

m = —>dm=%dx—>dx=hdm

f;oz f(x)dx = foz (yo + mAy, + m(zl!_l) A%y, + m(m_;)!(m_z) A3yq+ m(m_l)(z_z)(m_” A*yg + - )h dm

1
= h(2yp + 28y, + 0%y, + 0 A%y + )
emay JalSll ()l ¢ (558 Lad ZANAN da jall (e 3 gasl) Lilaa) 13U

X5 1
j f(x)dx =h (2370 + 201 —yo) + g(AJﬁ - AJ’O))

1 h
= h(ZYO+23’1 — 2Y +§(}’2 —Y1— M1 +3’0)) :g(YO + 4y, +y,)



N . 58 [xz,x4] 5yl Je Jalall Wl
4

| reode =3 0+ 4y + )

X

2

. . 58 [x,_,x,] 34 e Jasil) L
|7 redx =30z + tyns + 30

Xn—2

AVIS & s Byl JolSl B (3

Xn

fxx”‘f(x)dx _ szf(x)dx jx4f(x)dX+ _|_J _ FOx)dx

X0 X2 Xn

h
=z o+ 4yi+y2 +ya +4ys +yatyat4ys Y+ yuop H4Yn-1 + ¥n)

h
=5 (o +4y1 + 2y, +4y3 + 2y, + 4ys + Yo + 0+ Ynop H4Yn_1 + Yn)
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Example1 : Find approximate value of the following integration

0

Solution : h = % = 0.5

4
jxlnxdx ) n=28
0

Xi

0

0.5

1

1.5

2

2.5

3

3.5

%
4

—0.347

0.608

1.386

2.291

3.296

4.385

5.545

Vi 0

1) Trapezium method
T, =§(yo +yg+2(y1+ Y2+ Y3 +Yat+Ys+ Y6t y7))
= 07'5 (0 +5.545 +2(—0.347 + 0+ 0.608 + 1.386 + 2.291 + 3.296 + 4.385))=7.196
2)  Simpson’s method
51 = g()’o +yg+4(y1 +y3 +¥s +¥7) +2(v2 + ¥4 + ¥6))
= 0?'5 (0 +5.545 + 4(—0.347 + 0.608 + 2.291 + 4.385) + 2(0 + 1.386 + 3.296) )= 7.124



Exercises 1:Find approximate value of the following integration

4
fxlnxdx ) n=>717
0

Exercises 2:Find approximate value of the following integration

2
f xéeXdx n==~6
_2



2 (sasall Juladl

o D‘)@\A.AM
Numerical Integration
L;SJE L_auﬁ 244 _J_e



3) Simoson’s 3/8 method
38yl BLELEI Sy () sasans A& yla BLELI) 3 aakiul (3 Gl o slu¥) iy
uj.cdma.\ﬁ [xO’xS] DJM\L_AQJA\SJMGJA\S.MLJ\.AJ\ Qyuujw
X 3h
fx: fx)dx =—1fo +3f1 +3f2 + f]
0(h°) Aol (e lead il Und g Alall o ao ) (o) ol g ) 43y shall 028 (paual
3 e dendll SUE n A0 jall @l il ase G 65 Ladie Lgandat Sy LS
4) Bool’'s method (weal) L&l &ld J 5 48y yla)
X 2h
fx:f(x)dx == 7fo +32f1 + 12f, + 32f3 + f,]
5) Weddle’s method (pd) Bl cld Jy 5 48y )

[20FQ)dx = ZUfo + 51 + fo + 6fs + fu + 5f5 +fe)



6) Romberg method (&) 44 yh)

n=1 T1,1
n=2 T2'1 TZ,Z
n=4 T3, IEY. T3 3
n=8 Ty, Ty Tys Ty 4
Tn, 1 T’I’l, 2 TTL, 3 TTl,4- e TTL,TL

oJAQY\\.Ai mwﬁjweﬂgu\)ﬂﬂ\ﬁwuthmusUM\WQP&M\#JJY\ J)Aﬂ\dlqg&:\;

A gl N Al (e Wadlay) (e 2L




Example1 : Find approximate value of the following integration

4
jxlnxdx ) n=8
0

h 4
Ty1 =5 o +y1) =5(0+4) =11.090

10 ----

"2 - h=7=2 1.386 5.545

h
T, =5 (yo + 2(y1) +y2)=8.317
2 » -n-nnn

= - ==l 1.386 3.296 5.545

4
4

-0.347 0.608 1.386 2.291 3.296 4.385 5.545

h
T3y =3 (Yo +¥4 +2(¥1 +¥2 +¥3))=7.455
=8 - h="2=05

h
Ty, = 5 (J’o +yg +2(y1 +y2 t¥3 + Y4 tys +¥6 + y7))= 7.196



41— 1

7.393



110.90

38.317 7.393
7.455 7.168 7.153
7.196 7.110 7.106 7.105

The value of the integration is 7.105
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1) Taylor’s series method

y(x) = y(xo) + (x —

A il g e A S Aluduia ool y(x) Aed e LSy

(x — xo)k 1
k—1)!

(x — x¢)?
2!

(x — x0)>

30 y* D (xo)

JSl Al ke )

¥ (x0) + -+

x0)y' (xo) + y'(xo) +

: dy

b LS cliiana) dad slay) WiSas ¢ x, y (e JS) Gl e Bae GLEEI AL () o5 G

y' =f(xy)
. Of af
a+f-@—fx+ffy

V"= fix +f-fxy +fy(fx +f-fy) +f(fxy +f-fyy)

= fxx + Zf-fxy + fx-fy +f' (fy)z + fzfyy
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2 h3 hk 1
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3’1—3’o+h)’0+2,y ot 3y ot +—(k_1),3’0
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h h3 hk-
— / I (k—1)
3’2—3’1+h3’1+2,y TR S +—(k_1)!Y1
Arpally y; Al 4US (Say
2 3 k-1
/ h III h (k—l) .
Yier =Yithyit ooyt yT Tt gy =0l
Vier —wil <€

L Y h Dt A e i L x GBlhaite andy dpaael) k) 8 ddaa
X; = Xg+1h, i=1,2,..



Example 1: By Taylor’s series method solve the following differential equation y' = 1 — 2xy, where
h=01 ,y(1) =0.538 and k = 4, € = 0.02.
solution: sincey(1) =0.538 =- x5 =1 and y, = 0.538
y'=1-2xy
y"'=0-2(xy" + y) = —2xy' =2y = —2x(1 — 2xy) — 2y = —2x + 4x*y — 2y
y'"'==2+4(x?y' +y(2x)) — 2y’ = =2+ 4x%y’ + 8xy — 2y

= —2+4+4x%(1 — 2xy) + 8xy — 2(1 — 2xy) = —2 + 4x% — 8x3 y+8xy 2 + 4xy
= —4 + 12xy + 4x? — 8x3y

yo 1—2(1)(0. 538) = —0.076
y ’0 =-2(1)+ 4(1) (0.538) — 2(0.538) = —0.924
Yo = —4+12(1)(0538) + 4(1)* ~ 8(1)*(0.538) = 2.152
2 B3
Vi=Yot+thyot+t=y'0o+55"
< 3'( )2 (0. 1)3
y; = (0.538) + (0.1) (—0.076) + (—0.924) + (2.152) = 0.526

Since xo =1 and h=0.1 — xl—x0+h—1+0.1—1.1
y1 =1-2(1. 1)(0526) = —0.157
y = —2(1.1) + 4(1.1)?(0.526 ) — 2(0.526 ) = —0.706
y'" = -4+ 12(1. 1)(0 526 )3+ 4(1.1)? — 8(1.1)3(0.526 ) = 2.182
h h 244
y2=y1+hy1+2'y 1ty
(0.1)? (0. 1)3
vy, = (0.526) + (0.1)(—0.157) + (—0.706) +

lvir1 — il =10.507 — 0.526] = 0.019 < €

(2.182) = 0.507



Exercises: By Taylor’s series method solve the following differential
equation y' = x — y, where, y(0) =1, x; = 0.1
and k=5, ¢ =0.08.
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2) Euler’s method
y' =fxy)
Ol h e @l aall aey Lo dladada b Al Jad bl 48y b 8

Viser =Yithyi=y;+hf(x,y)
Jadly (9SS (51 SN Jadl Al sa Ol

J’1=J’0+h)’:o
J’2=J’1+h)’,1
y3 =Y, +hy,

OsSS Ladic a8 6T
lyiv1 —yil <€



(Ols Adadie yid dags ) dlall ad 8 S Uad cpaay Ol ol 43y jhay Allall da ol
5 shaall b gl A8 lay Cuene 85 il Ul (panaly JS0 45, Hhall 038 & sha 13618
DAY Gl S5 a5 (Modified Euler method )

h
Vier = Vi + 5 (V'itY iv1)
‘;\j\j ,l+1 u\.u;\.a\ MLAY“\J\J\JJ\AUAJMUAJSMAUJSA:VLMQML)\

)Lj\we\mhem (;.L.;J\a&uﬁc\aj}a}c@) Vipq e o adiad
Adlall eyl Al a8y A g Ay e Aad Gl Al Cua dalsie V)

yl+1 L.A‘ d.saﬂ\ Q—Uﬁéﬁd}aﬂo‘)ju‘ ‘)Lj‘weMdeMJMY\



Example 1: By Euler’s and modified Euler’s method solve the following differential equation
y'=1—-2xy,where h=0.1,y(1) =0.538 .

Solution: By Euler’s method

sincey(1)=0.538 - x5 =1 and y, = 0.538

y'=1-2xy
y’o =1-2(1)(0.538) = —0.076
Vi =Yoo+t hy'o

y; = (0.538) + (0.1) (—0.076) = 0.530

Since xp=1and h=01 - x;,=xy+h=1+01=1.1
y1=1-2(1.1)(0.530) = —0.166

Yy, =y1 +hy
y, = (0.530) + (0.1)(—0.166) = 0.513

Since xp=1and h=01 - x, =xp+2h=1+4+02=1.2
y,=1-2(1.2)(0.513) = —0.231

y3 =Yy, +hy';
y, = (0.513) + (0.1)(=0.231) = 0.490



Solution: By Modified Euler’s method

Yir1 = Vi +§ V'i4+Y'i41)

sincey(1)=0.538 - x5 =1 and y, = 0.538

By Euler’s method y'y= —0.076 -y, =y, +hy'y, = 0.530
y1=1-2(1.1)(0.530) = —0.166

Y1 = Yo +g (y'o+y'1)=5.538 + %(—0.076 — 0.157) = 0.526
y,1=1-2(1.1)(0.526 ) = —0.157

By Euler’s method y,= vy, + hy'; = 0.526 + (0.1)(—0.157) = 0.510
y, = 1—-2(1.2)(0.510) = —0.224

h 0.1
Yo =Yy1 t+ E (y'1+y’2)=0.526+7 (—0157 — 0224—) = (0.507
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2) Runge- Kutta method

M@Jhﬁas@y’ = f(x,y) Mw\dﬂ&gﬂ\ohtﬂhﬁgﬂ\aﬁﬁ\g\
+ A8y jal) 3agd lihua Sl g Ldad) clfidial) Qlua oy &8 L

t oA L dalad) dauall g (2) Al <l bis— i) daua ()
) 1
Vit1 = Vi +§(k1 + k3)

ki =hf(x;,y:)
ko, =hf(x; +hy; +kq)



r o L dalad) dall g (4) Al cld s &l daa (o
JMMQY&SJc&M\M\@WQAM\@M\OM C.?UJ:@JQ\

c_\QJdMLA\@»AJ\uAM\O& . h? ‘f\ﬁcgjmcgﬁ\éﬂ\ A%
paA ui\uud\caycwd\uauam fﬂ\ﬁ\uﬂuw&ahy}us

:L@Jhﬁ\@mﬁb_a#&@u\f@j f(x, y) Al dad Clua cllati dauall
1
)’i+1:3’i+g(k1+2k2+2k3+k4)
klzhf(xl'yl)
kz_hf(xl_l__'yl

kB_hf(xl'l'_: yl
ka=hf(x;+h, yl+k3)

k1

kz



Example 1: By Runge-Kutta method solve the following differential equation
y' = x?> — 2xy, where h=0.2 ,y(1) = 0.
Solution:

smce y(1)=0 - xo =1 and y, =0
=h f(xo ,yO) = 0.2[(1)* - ] =0.2

kz—hf<x0 02 ,y0+02—2>—02f(11 0.1) = 0.2[(1.1)2 — 2(1.1)(0.1)] = 0.198

ks = hf (x0 +5 Yo+ ) = 02 £(1.1,0.099) = 0.1984
ky = hfCxo + 02,7, + 0.1984) = 0.2 £(1.2,0.1984) = 0.1928
1

Y1 = Yo +€(k1 + Zkz + 2k3 + k4,)
= 0+ (0.2 +2(0.198) + 2(0.1984) + 0.1928)=0.1976

x1=x0+h=1+02=12 ®

ky=hf(xy,y) =02 f(1.2,0.1976) = 0.1932

0.1932

kz—hf(x1+—,y1+

) = 0.2 f(1.3,0.2942) = 0.1850 -

0.1850

ks=hf (x1 +22 y + ) = 0.2 £(1.3,0.2901) = 0.1871 -

ko=l +0.2,y, + 0.1871) = 0.2 f(1.4,0.3847) = 0.1766
1

y2=y1+g(k1+2k2+2k3+k4) i

+ =0.1976 +-(0.1932+ 0.37 + 0.3742 + 0.1766)=0.3833



