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.Taylor Method _ Ll 44, ,k

.Euler Method _b s 44, 4k

.Runge- Kutta Method G sS— &l 44 5l

Adam- Moulton (Adam-Bash forth) Method (< s -aal) (il s -aa 45 5k

Taylor Method _skli 44,k ((a2-6)
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"

=y, +hy +h— " +h— +
You =Y, +hy, o A 3 VA SRR
Y(X1), Y(X2),..... N A 8 2SSy Y, L Al o 585 (5 AT 2208 shad 13S0 O(hk) oylaia iy Uasy
ANl AEiall ) oL Aludis o shd aa —r Ui
Y =X-VY;¥,=1%,=0
h=0.1,0.2,0.3,0.4

Yo=X-Y—>Y¥,=0-1=-1
yo=1-y 51-x+y >y =1-0+1=2

Yo=—1+y =-1+Xx-y—>-1+0-1=-2
Yo=1-x+y=1-0+1=2

rsle Jeasi h? aall aey Alebiddll i aie

2 3 4

— ! h]_ 14 h]_ 4 h]_ nn
Y =Yo+hy +Ey +§y +Ey
2 3 4
=1 0y + &)+ O 5 O )
y, = 0.909675
i h2 " h3 m h4 "n
Vo = Yot hpy LY Yy

y, =1+ (0.2)(-1) + (0'22!) (2) + (0'32!) (—2)+%(2)
y, =0.837463
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Y=Y, +hyy Y Y Y
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=1+ 030+ O O (). 03
y, =0.781636
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Y, =1+ (0.4)(-1) + A

4)°
2 (2

4
y, =0.740640
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Euler Method ki 44 b ( b2-6)

Jall Ay jlall oda Jiad g Alluall A3t Al cann o ol Adads Jf 2ie Jag il gh 48kl sda adll
Gkl Jansl 48 hall o3 yiad 5 Al JalSill Jlae olaily 5 shad 5 ghad Al g 4 el Aol wie eailly  LalSl)
Gl Baxeie @l ghaa ) LSl Jal) Jlase ai e aaiey Jall () s 4laliil) c¥aleall Jad d500])
e (roal) gaaall Jall sl 4 gally U JSEN 6 cpae WS (X) (SlaY) sk e (h) ae
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4 h " h m h n
y(x+h)=y(x)+hy (x)+Ey(x)+§y(x)+ ............ +ﬁy ........ 1
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Yixeny = y(X)+hy" (X) + ..o 2

JSYL o) 405l (Sar O o Anusall dpsaal) 45yl 3 Jlsl OB (he Lewnl 81 3 30 Alsladll L& ola s
e kel g saamiall ladgas g Alall GliElia juea el 4 gall e S Lebaldly (1) dabaa aladial
LS Sl A b duaj s maa s (e saand) JelSil Jlae sk e (y) e dla) (e (2) Askad
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1/x, =a+ih
o/p-D0-2
n

3/ Yi=Yo Tt hf (Xo' yo)
Yo=Y+ hf (X17 yl)
Y=Y, + hf (Xz’ yz)

yn = ynfl + hf (anli yn—l)



- JBe
N=5 o usyo =148 oy [ 1, 0] ddaall 5l of cauale 13) 5l 48y o alainly Al Jisad) Ja
dy/dx=x +y
1/x, =a+ih,1=1234,4
X, =0+0x0.2=0
X, =0+1x0.2=0.2
X, =0+2x0.2=0.4
X, =0+3x0.2=0.6
x,=0+4x0.2=08
X, =0+5x0.2=1.0

op-0-a_1-0_,,
n 5

i=0

Yo = Yo +Nf (X, Y,) =1+ (0.2)[x, + Y, ]=1+0.2[0+1]=1.2

i=1

Y, =Y, +hf(x,y,) =1.2+(0.2)[x, +y,]=1.2+(0.2)[0.2+1.2] =1.48
i=2

Vs =Y, +hf (X,,y,) =1.48+(0.2)[x, + y, | =1.48 + (0.2)[0.4 +1.48] =1.856
i=3

Yo =Ys +hf(X;,y5)

y, =1.856+(0.2)[0.6 +1.856] = 2.347

i=4

Ys =Y, t+ hf (X4, y4)

ys = 2.347 +(0.2)[0.8 + 2.347] = 2.976

il
N=5 o dua Yo = 0.5 48 ol [ 1, 2] dalaall 5yl o) caale 13) sl 48 ph aladindy ) Jisad) Ja
dy/dx=1 +y/x

Euler Method (LiS-4S5 ) U gS-zil; 484 )k ( ¢2-6)
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Lo Lgaliad 3 5y jSiall dplual) Cilleal) 5 Aaadiiunall dylual) cillaally 45 )lie 2880 s il e Joass
OSars sl Aluludie alasiuly U Sl ) 3ok asen LI (Say 3)lde Lali aie (f) A dad alayl &
Al 1) 5 23NN 5 Al A al) 0 5S5 5 (9l e3¢d Adlide e e J sl

Jsmanll Lot dploall cilileal) 48 v 3kl 28 Juadl dag) 1 A jall (e oS il 5 48y jla it
el a5l a5 (s A (3 kally A3 Jlia laa Ay il e
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-1h A8kl oda 8 deadiinuall (il sl ) Cus

1
Yo = Ya +E[kl + k2]
k1 = hf (an yn)’ k2 = hf (Xn+h! yn+k1)



Gl glaall ) Lale A6 45, QI3 W& ol ) 44 Hha aladiuly Laae 40N Zlealadl) dabeall Ja -:1 6
_QYSGABJA)M\
dy/dx=x+y, n=5 gldusy,=1 48[ 1, 0]
1/x, =a+ih,i=1234,4
X, =0+0x0.2=0
X, =0+1x0.2=0.2
X,=0+2x0.2=04
X;=0+3x0.2=0.6
X, =0+4x0.2=0.8
Xs =0+5x0.2=1.0

a/h=2=2_1=0_4,
n 5
i=0
1 1
Y1 ="Yo +E[kl+k2]=1+5[0.2+0.28]=1.24

k, =hf (Xy,Y,) =h(X, +Y,)=0.2(0+1) =0.2
k, =hf (Xo.1, Yo.i ) = 0.2[(0+0.2) + (1+0.2)]=0.28

i=1
1 1
Y, =Yy + E[kl + kz]:1.24+5[0.288+ 0.384]=1.576

k, =hf (x,,y,) =h(x +y,)=0.2[0.2+1.24] = 0.288
Ky =hf (X1, Y1, ) =0.2[(0.2+0.2) + (1.24 +0.288] = 0.384

i=2
1 1
Yo=Y, +E[kl +k,]=1.576 +E[O'3952+ 0.51424]=2.0307

k, = hf (x,,y,) =0.2(0.4+1.576) = 0.3952
K, =hf (X, Yaui, ) =0.2[(0.4+0.2) + (1.576 + 0.3952)] = 0.51424

i=3
Ye=VYs +%[k1 +k,|=2.0307 +%[O.52614+ 0.671368] = 2.629454

k, = hf (X5, Y,) = h(X; + y5) = 0.2[0.6 + 2.0307] = 0.52614
K, =hf (X3, Vs, ) = 0.2[(0.6+0.2) + (2.0307 + 0.52614] = 0.6 71368

i=4

Ve =V, Jr%[k1 +k, |=2.629454 +%[0.6858908 +0.863069] = 3.4039339

k, =hf (x,,y,) =h(x, +y,) =0.2[0.8 + 2.629454] = 06858908
K, =hf (X0, Yaui, ) =0.2[(0.8+0.2) +(2.629454 + 0.6858908) | = 0.863069



(D 48 ) cd b gS il ) Adsa)
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1
yn+l = yn +E[L1+4L2+L3]

L =hf(x,,y,)
L, =hf(x .,y
i

)
2

L, = hf (Xn+h’ yn+2LrL1)

e slaall o)) Lale ZAN 45,0 @l WS il A8k alaaiuly Lase 300 bl Al Ja -:20
_:L;'!’\}ns ) EJQJM\
dy/dx=x+y, n=5 gldusy,=1 48[ 1, 0]

1/x, =a+ih,i=1234,4
X, =0+0x0.2=0

X, =0+1x0.2=0.2
X,=0+2x0.2=0.4

X, =0+3x0.2=0.6
X,=0+4x0.2=0.8

Xs =0+5x0.2=1.0

o/p-0-a_1-0_,,
n 5

i=0

Y:=Yo +%[|_l +4L, + |_3]:1+%[o.2+ 0.96+0.296]=1.242667

L =hf(x,,Y,)=0.2(x, +Y,)=0.2(0+1)=0.2

L, =hf(x, +g, Yo +%) =(0.2)(0+0.1+1+0.1)=0.24

L, =hf(x, +h,y, +2L,-L,)=0.2(0+0.2+1+0.48-0.2) =0.296

i=1

Y, =V, +%[L1 +4L, + L, |=1.242667 +%[0.2885334+1.34954696+0.405781]=1.583310
L, =hf (x,,y,) =0.2(0.2+1.242667) = 0.2885334

L, = hf (x, +g, Y, +%) =0.2[0.2+0.1+1.242667 +0.1442667] = 0.33738674

L, =hf (x, +h,y, + 2L, —L,) =0.2[0.2+0.2+1.242667 + 0.7477348 — 0.2885334]
L, =0.405781

=2

AR +%[L1 +4L,+1,]=1.583310+ %[0.396662+1.8253128+ 0.53986088] = 2.04361



L, = hf (X,,Y,) = 0.2(0.4 +1.583310) = 0.396662

L, =h(x, + g y, + %) =0.2(0.4+0.1+1.583310 + 0.198331) = 0.4563282

L, =hf (x_+h,y, + 2L, — L,) =0.2[0.4+ 0.2 +1.583310 + 0.9126564 — 0.396662]
L, =0.53986088

i=3
1
Vo=Ya+ gl +4L+ L]
L, = hf (x,,y,) =0.2[0.6 + 2.04361] = 0.528722
L, = hf (x, + g Vs + %) =0.2[0.6 + 0.1+ 2.04361+0.264361] = 0.6015942

L, = hf (%, +h,y, + 2L, — ;) =0.2[0.6 + 0.2 + 2.04361+1.2031884 — 0.528722]
L, =0.70361528
1

Y, = 204361+ [0.528722 + 2.4063768 + 0.70361528] = 2.650062
i=4
1
Ys =Y, +E[L1 +4L, + L3]
L, =hf(x,,y,) =0.2[0.8+2.650062] = 0.6900124
L, = hf (x, +g, Y, + %) =0.2[0.8+ 0.1+ 2.650062 + 0.3450062] = 0.77901364

L, =hf(x, +h,y, +2L, — L) =0.2[0.8 + 0.2 + 2.650062 +1.55802728 — 0.6900124]
L, =0.903615376

Y. =2.650062 + % [0.6900124 +3.11605456 + 0.903615376] =3.435009

(Alal 1 A0 cld WS gl ) daa)
—io A4 Hhall sda 8 Aeadiial) Gl gl o) Cua

Ynia = Yn +%[ml +2m, +2m, + m4]

ml :hf (Xn’yn)
m,=hf(x .,y

my
n+— ~ n+—=
2 2

my=hf(x .,y

)

m,)

2

m4 = hf (Xn+h' yn+m3)

il slaall () Lale Zasl 1 A1 culd S il 4yl aladiuly Lase 4000 dloalill Alslad) Ja -:30e

S EYS a3 il
dy/dx=x+y, n=5 ol y,=1. 48[ 1, 0]



1/x, =a+ih,i=1234,4
X, =0+0x0.2=0

X, =0+1x0.2=0.2
X,=0+2x0.2=04

X, =0+3x0.2=0.6
X,=0+4x0.2=0.8

Xs =0+5x0.2=1.0

oip=b=a_1-0_4,
n 5

i=0
Y, =Y, + l[m +2m, +2m, +m,]= 1+é[0.2+O.48+0.488+O.2888]=1.2428
m, = hf (X,,Y,) =0.2(0+1) =0.2
h 02 . 02
m, =hf (X, + 2,y0+—) 02{ 7+1+7} 0.24

m, = hf (X, +h,y0+—) 02[ 0—22+1+0—§4} 0.244

m, =hf (X, +h,y, +m,) =0.2[0+0.2+1+0.244]=0.2888
i=1

Y, =Y, + 6[m +2m, +2m, +m, |= 1.2428+%[0.28856+3.37416+0.954536+0.4240136]:2.0830116
m, = hf (x,,y,) = 0.2(0.2+1.2428) = 0.28856

m, = hf (x, +h,yl+—) 0.2[0.2+0.1+1.2428 +0.14428]=1.68708

m, = hf (x, +h,y, +72) =0.2[0.2+0.1+1.2428 + 084354] = 0.477268
m, = hf (x, +h,y, +m,) =0.2[0.2+ 0.2 +1.2428 + 0.477268] = 0.4240136

i=2
Ve =V, +%[m1 +2m, +2m, +m,|=2.0830116 + = 7 [o 49660 +1.13252 +1.14644 +0.65124] = 2.65414
m, = hf (x,,y,) =0.2[0.4 + 2.0830116] = 0.49660

m, = hf (x, + 1, > Y: +—) 0.2[0.4+0.1+2.0830116 + 0.2483] = 0.56626

m, =hf (X, + 2 y, + 72) =0.2[0.4+0.1+2.0830116 +0.28313] = 0.57322
m, =hf (x, +h,y, +m,) =0.2[0.4+ 0.2+ 2.0830116 + 0.57322] = 0.65124



V.= Y, + l[m1 +2m, +2m, +m, |=2.65414 + l[0.650828 +1.4718216 +1.48882 + 0.83971] = 3.39600
6 6
m, = hf (x,,,) = 0.2[0.6 + 2.65414] = 0.650828

m, = hf (x + 1y, +—) 0.2[0.6+0.1+2.65414+0.325414] = 0.7359108
2

m, = hf (%, + h Y4 +—) 0.2[0.6+0.1+ 2.65414 + 0.3679554] = 0.74441
m, = hf (x, + h, Yy + m3) =0.2[0.6+ 0.2+ 2.65414 + 0.74441] = 0.83971

i=4
Vs =Yitg [m +2m, +2m, +m, |=3.39600+ = - [o 8392 +1.88624 +1.907024 +1.0699024] = 4.3463944
m, = hf (x,,,) = 0.2(0.8+3.39600) = 0.8392

m, = hf (x, +> h y4+—1) 0.2[0.8+0.1+3.39600+0.4196]=0.94312

m, = hf (x, + 2 Vs +—) 0.2[0.8+0.1+3.39600 + 0.47156] = 0.95312
m, =hf (x, +h,y, + m3) =0.2[0.8+0.2+3.39600 +0.953512] = 1.0699024

Adam- Moulton (Adam-Bash forth) ( ¢ilge-as)csbds aal ddy )k ((d2-6)

Method
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X. =a+ih

B i 51 sbsl sl bl Gl sand SR Yy Y1 ya (e OS e p s
SR OPEl aladilb =345, ... Al (S5 Ladie Yisl Sl asdi @

Vo= i+ = [(651) ~ (691,.) + (37 1.) - 9F,)]

~1 Y o 5 siall il slaall o) Lale (g — ol &y yha aladiuly Laae 200 A doalall Aaleall Ja -] Jlie
dy/dx=x+y, n=5 gl &uayy=1.48 5[ 0.5, 0]
b-a 05-0

l/h=——=—"—"-=0.1
n 5

2/x,=a+ih,i=12345
X, =0+0x0.1=0

X =0+1x0.1=0.1
X,=0+2x0.1=0.2
X;=0+3x0.1=0.3

X, =0+4x0.1=04

Xs =0+5x0.1=0.5



VS5 Y,Y0, Y5 (e dS G

3ly, =y, +hf(X,Y,)=1+0.1(0+1)=1.1
y, =y, +hf(x,y,)=11+0.1(0.1+1.1) =1.22
Yo =Y, +hf(X,,y,)=1.22+0.1(0.2+1.22) =1.362

ST MR [ENEPIUISPH SR LR APREC NG P PR VAR VASPNE R WEN P
h
Via =¥+ 5, [651) = (69F,) + (37 f,) - (9F,.5)]
Yo=Y +%[55f3 ~59f, +37f,—9f,]

y, =1.362+ %[(55)(1.662) — (59)(1.42) + (37)(1.2) — (9)(1)] =1.5412

f, = f(X;,y;)=0.3+1.362=1.662
f, > f(x,,y,)=02+1.22=1.42
f,—> f(x,y,)=01+11=12

f, > f(X,Y,)=0+1=1

Y = y4+%[55f4—59f3+37f2—9f1]
f, = f(x,y,)=0.4+15412=1.9412

y. =1.5412 + % [(55)(1.9412) — (59)(1.662) + (37)(1.42) — (9)(1.2) | =1.7514

X y
0 1

0.1 1.1
0.2 1.22
0.3 1.362
0.4 15412
0.5 1.7515

-;LFSS('LS <A 38 glall Cila slaall o) Lle (5l g0 — a0 g,k Aladiuly baae 4l dolialal) Aaleall Ja -2 JGa
dy/dx=y?, n=4 o dusyo=1. %b )5 [5, 1]

yp-b=a_ 51, -dadl
n

2/x; =a+ih,1=1234,5
X, =1+0x1=1
X =1+1x1=2
X, =1+2x1=3
X, =1+3x1=4
X, =1+4x1=5



3/y1 =Y + hf (Xo; yo) :l+l(l)2 =2
Yy, =Y, +hf(x,y,)=2+1(2)° =6
Y, =Y, +hf(X,,Y,)=6+1(6)" = 42

h
Yin =Yi +z[(55 f)—(9f. ) +@7f,)-(9 fi—3)]
Y, = y3+%[55f3—59f2 +37f,-9f, |

y, =42+ i [(55)(1764) — (59)(36) + (37)(4) — (9)(1)] = 4001.791667

fa = f(X5, ¥5) = (¥5)* = (42)* =1764
f, = (%, y,)=(y,)* =(6)* =36
L= (Y1) =(y)"=(2)* =4

f0 - f(xo’yo) =(y0)2 = (1)2 =1

DN PP

42
4001.791667
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