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a+,.*Jlr ap!_rr"ll Jil . ' "ll ir. +rJl e{J !5.i LUl !;lJ_ll oll:)l !y i-rL:liill n)ri--Jl J+:i.i

4*:!jl 4+JJt+ o-,,", l- -;,+l;jqrl 16Yl frtlr JJ]isJI ir:.r" tr'r, ""t-ii.l iJ 4:pL"l-YlJ

:!l;lJ:Jl cr):Lll ;^..1tc; dUlj r

L:lll i-rl:lill n)rl.|.Jl ( I

i.rjjJt i.')Ul.iatt -a)rlJl (2

"! +r-: +>Jl :;l ' 15311 il.:bJl Ll ::lj Liili.^,- J$1",Jr g!-: a;-:Ut i-rl;ljill iIl-JLi

.(/.)"JlJ ,r 4.-ll *J' r":1,,j i'r- r(r,l) ;11.!l i-r1r J^) aliiJl il $iJl ;. lo

A;*-ff.,;! kf-, 4 ), .r,") -x,!1+ i.L:Uill iJ.:t -JJ ;;
dx

Y -.9(x,c',<:., . 

"c,, )

.;'it!- + a.,I;Ell .:).rt'll d. tdl bn Jr.,,.i,l3 ,.:+l-i.-r i-.,1+. g,, d+-

: ( Initial Value Problem) 4il+yl rFtt .ttt,- (I

;t'irl .L;.ireLtiill iIl--U.rrs,-J.,LJI ,1. lCt t:a;

=Jl 
iltJl .6r).',Jt i+li.j)t ;l'iil! ,-E^rJliJ)Jl.tr^lllr.rlJbdiJ(initial Condition)

4iUtiXl iIl-Jl ,-i- eli.j

: (Boundary Value Problem) lstt nlitt &t"- (2

$:,J;Jiijl Ll+.,, sc .;*- .t;-il3,r-,r|+J !i 4rUii:ll iJ.ll*Jl jA jtJl 
..,1. gerll o:r d

.i:l't.iJl iJ.rtJl gJ-,.jjjJl illJl t-#-.'j.-,i .'+i+:-tn-tr-.i,ill "iAJii^irJiJl
;gi" i;:tJi $:Glll {LUJ| 6 L'i1.',.Ii 4+Jl Jlljl ;;"4 Jji-,l ojsJt U ;

LJI + i.'(,Jl !r)t a+,plt lJ.rL'-.,J.

tlt:- = | lx.vl
dx

-v(r,, ) = t,,

l

jl$)ll.J.,ill .li



i.!:. i-tiiiJl .:r u" eiltij F r,, o+ll i!.J 
"s 

j, etll uii.Jl Al-* * 4+&ll JJ"Lll '' l.j

yoiib grJl r'11_Jill 71 1f-i C+t- 1+2h &l V lz J x,, +lr tJ+l rl. H +.,"-:.r! ;...Li

. h=+! L;.-!b-i.p,_r

Jr)l Gjl 1.1.4+hii)l 4.'till Lrl:l.Yl i:JLUll iJ.rlJl gJ- ubt cJlt:::.ir- d.-ill lr. ;

l3l t l'.uler''r \ltllrotl) J+Jl 4+.rb l- |

.1. iolslJ j.,J 4l-L !\- , :i- cF+,'u-r;-F.- i ,t lr*.Ell pll.o! 
"l'i!"JLll 

o:r :.oiri

a lf{') .rFr€"Ilr'll

: oftS, ;r- t'llr(x+r) i'tiJl jill iLJ-

v( x r ht = v( xl + hv' ( xl * L v' ( x\ + .............. + L v''' .2l' n\'

:;i * ty'$) 'r.ll 0^ ii.i'l .r3.sJl -i-rr.r3

y(x + h) - y(x) + ity' '(x) - y(r) + hf (x,y)

.gl 
Gi+ "l'l ai),it oi.e*;l!: 1a,,y,y iJ"ilt .J. ir.,i

(l-l)JlL
0 I h:0.1 .'u- y'-y*x*l -r y(0):l b'ill ;liJ.r+.-F!l J-ll rt)
t_.,lil! r. ;t [ ]rl+rut rlr;i.^"l.+ y-x*e-x eJ.-.-Jl AlLr i:-,;li.r x< l<

,l ,r+i;i:lll .J.tb e.,-:t &ll ,..r:: , i d! iilL.ll 4^Jill d"u ','<'i.r Jl I L:'ll .rL"r. J

'.1 , .ltJ,q,,

E:lyn+l-zn+ll
Xn:xi+n[,
h:(b-a)/n

)

: nrrSlt obtjJl* ero.l-



F(xn,yn):-yn*6+ |
]n*1= yo+h(-yn+xn+1)

yr=yo+h(-ys+xo+l)-1

y2:yr+h(-yr+xr+ I ):l .01

y3:y2+h(-y2+xz+ I )=l .029

y+:y:+h(-y3+x3+ I )- I .056 I

!s:]++h(-ya+xa+l ):l 09049

!e:]s+h(-ys+xs+ I ):l . I 3 I 44 1

!z:!o+h(-y6+xo+ 1):l .1 7 8297

Y s:y 7+h(-y * xt+ 1 \: | .23 A4 67

ye:ys+h(-ys+n+ l):l .287 42

yr o:yo+h(-ye+xq+ I ): I .348678

alrlr-; ,;.r-, e+-..o:t ,-JJl rt)3

Yn=x n * g-M !o=xo*e-xo :Q

Yr=xr*e-xr:1.004837

Y2=x2* e-il:1.018731

Y3=x3*e-*3=1.040818

Ya=x a * e-*a =1.07032

Y5=x 5 f e-^5 :l .106531

Y6=x 6* e-"6:1.148812

Yl=x7+ e-*7:1.1965853

Y3=x 3* e*8:1.249329

Ye=x e-| e*e:1.30657

-,,1..:l
ajlJt.,' - .j+Jiill 'iJl L,'i9 o)lci

: ,rA l!: C.,t--.-Jl J=il

3



Y16=x 1e + e-*to :1.367879

i-illl r,rll . E+ .8.:i J:+lb i+iill #1 ;' J..--lr oi 6!i; t:sr *

. $ ot iji, J.,r\ii .L _..,., ,li:lr .lJr " -_,.Jt . Llr '- L ,lj. -t*, -l$r .l"Jt.*."'-l\-.-\..\.

x< < 0 : h:0.1 drpyr- Y: Y(O):l
dr!"till.J eF d-x. -,'.I,-rl i.ii.-.A al 

rli 'Lr

F(xn,yn)= yn

!n+l: y"+h( y")

yr:yo+h(yo)=1.2

yz:yfth(yt):I.44

Y-y2+h(y2)-1.728

(2-l)JrL
Lrl.ltlillJ s+.*Fll J-Jl rl.)
y-e* ed..-ll cJ-l! i':-,,tii"r I

: L!.Ell

X Xn Numercal

solution

Exact

solution

Error

.0 0 I I 0.0000000

I 0.1 1.004837 4.837x I 0-r

.2 0.2 L0l L018731 8.731x10-3

- -') 0.3 1.029 I .040818 0.01 l8l8

.4 0.4 1.0561 1.07032 0.01422

.-5 0.5 1.09049 I . 10653 I 0.016041

.6 0.6 1.131441 1.148812 0.17371

.7 0.7 1.78297 1.1965853 0.182883

.8 0.8 t.230467 1.249329 0.018862

.9 0.9 1.28742 1.30657 0.01915

.10 I t.348678 1.367879 0.019201



.rrr-,3.Jt .!1 rQY3 _.,!ll e;t.,' ,- ,r-.-.jijJ! ..!1 [r--. j o),'cl ilJl

Yr,= e-

!o= e*0 :l

Yl= e-xr :1.221402758

Yz= e*:1.49824698

Yr= e-'3:1.8221188

Ya=x a 1 e-'a =2.225540928

Y5=x 5 + e'*5 :2.7 1828128

y+:yz+h(yt):+.0736

y5-y4+h(y4)-2.4883

ii.:ull $1 .F+,l.:ri ,.J*Jb 4$Jl fiCl C' J^-.3 oi tJl",l."j liSA *

:!.Jl :iirL 
al 

rli 
"L .j+rriill Jblb e;-.-ll J=ll .x ijJlii. ,#l.+ .rJlll Jr'-t1

X Xn Numercal

solution

Exact

solution

Error

.0 0 I I 0.0000000

.l 0.2 1.2 r.22t4027 s8 0.021402758

.2 0.4 1.44 1.491824698 0.051824698

.J 0.6 1.728 l .8221 I 88 0.09411

.4 0.8 2.0736 2.225540928 0.1s1940928

.5
I
I 2.4883 2',t1828128 0.22998128



lJl :( l'arlor set'its ttttlhotll iu;L,L 4+-E J-l
jlicll;;ltiJhll dr-hEi.'t ,J-r-tt OlS.)1+OjS;Jl oYlsll ,Jqll oiapr-l'.-!

;1^ s.-o r:c plrsS^,rl dF L..il.lJl {Lr ll JAJ) _u_rr:ll {t^r..-,nS ) kilr +_rl')t .-!-,tlt ,;"+,}
;JrS l?i+ rl\rr..,l iSaJJ;JJSr"ll 6-J,.tll i L,,rr...Jl ,-!:_,'lt _ils U$. (L"rilt +t!l

.l_" t"jr.r

,J.ll (ro,y") iLiill, d.ll J.e Jl .'Jc { = 71x,yy;J.tJt .J- ,r+* ) Ll^ll 6jlS lil
ax

+rdr *l.j jru il-l-J- ,ju (kJ- J-:r.)) i.btJr iLts- ,-.,*.-9 f$r \5jllir'yl l.Jilr .!"e

ds.ill ,Jp

, . (r-r,,)t y, +(-r--ru) y. r. ...........)/r = "tn 
+(x .xn)lut 

n 3!

o.rr3 t"S ,v(x),-v'(x)._v'(r), fp *l' .r,ql+ x+& iJ.itll j gr:'Jl jJl gl-i Ltc 6_ty :s

., y' - .f (x,y),,/-r kL :l;9J r; JL^ll i+l;tj:ll iJ-rUl cJ" ta;t*- e+ sl;ii1'Jl

tJ;!J iJlJl ,J;tn *1" j --Jl gL{^)Lr O-9! Jl 6)lJl \53 4 J"ll o:r a 'rr...'r,

$e tl\ii..,l dF ;.'il.rJ| {t^rtt 9r; _r;j.:ill {Lr, }1x ) 1$i+ qr}!l 6J"Llt g|o+ *1" jE"jr

Lo.si .t':"1...1 .'6^ro6 r5:.ll ,'c,!l -! Lri:," 11 ,io 'ill il5 1^n. fL;-lt "-ril rll .'r,":r-:-

.L tJlJ'f 'o-r*S /1

;6,23.-Jl+ r4S_ll i.1. -,1'l1 
aU.,,l (l) il\ll ej.'j OS^r

v*, = y, + hT\")(x,,y,) for each n =0,1,2,......,M -l

e+F

'l$ 'lJl ,''..,t!

T(*",y")-[( x",y,,) F (x,,y"p f (x".V") + (h^3 /(41 ) (yn-xn)]

6



(3.l)i'j.
4*rljl Lijl 0. j.,,rl: i!.Jt elri,i-L eFJl cJ.lt+ ii:-rli.: (l-1) df^! u+;:iill rJ-Jl :L.'r. )

Y21l+h[( - yr

:r .018730901

Y3:Y2+h[( - Y2

:1.04081842

.ljlill d.'l}iLleFJ-,,,',

= y, + hTa (x.,y,)

F(x, ,y,) = - yn * xn *1

f'(x"yJ: .yn - Xn

F"(xn .yn): yn + xn

F"'(x".y"F .Yn - Xn

&f,lU11-191,

r{ F(x".yJ:[( - yn + xn *l) F (v-*J+ f; ( v*x,) + f; (y*x")l

Yr:yo *hlq(xo.yo)

Yr:y0+h[( - yo + xo *l) ] Oo-*n)* f 1 vo-"o) + f; tvo-*o)l

:1.0048375

+ xr +l)F0,-*,)* 5 ( yr-xr) + f; (vr-xr)J

+ x2 +2) l+ (yr-n1* ! { v.o) + f; {yr:,i,))

(JJt

Yq:y3+h[( - y3 + x3 *l) ] (yr-*,)+ f t vrxr) +

:1.070320289

y5:y4+h[( - y+ + ru*l) ] Oo-v)+ f t vo-x+) +

I . 106530934

f;(v'*,)l

h3

| (vo-xo)J

Y6:y5+h[( - ys * xs +l ) ] (ys-xs)* f; { vt"r) * f; 1yt'r)l

i.iilll Jll &.hri ,jr+Jb 1$+ll ii$l ;o ,.J..--11 ;i 6.U.; t.,s *

,ilJr(l-l)Jut ;Q;l'trt -.r:11 t* ',;r\Fnc+'Jt Nl #: *

7



ptrri..l ,,* uii!1 llr ai-Jl .iJl -H LJ'G- +l+ J'ill Jr..il

:A+l-Jl

X Xn Numercal

solution

Exact

solution

Enor

.0 0 I I 0.0000000

.l 0.1 1.0048375 1.004837

.2 0.2 1.018730901 1.018731 9.9x10-8

.J 0.3 1.04081842 1.040818 4.22x10-7

.4 0.4 r.070320289 1.070329 2.89x l0-7

.5 0.5 l .106530934 1 .106531 6.6x10-8

.6 0.6 I .14881 1934 l.148812 6.6x10-8

.7 0.7 1.196585618 1.1965853 3. l 8xl 0-?

.8 0.8 r.249329289 t.249329289 2.89 xl0-i

.9 0.9 0.9 r.3306s699r 9xl0-e

.10 I 1.367879 7.74x10-1

('1.11 Jg-

.i-rljl i.:jl ,-*-!.J4-.,telrii-beJs,-il dsltriiiJE J (2.1)dt-l o+;fril d.Jl :t.''.)

(Jtt

F(xn ,y.) = - yn r xn *l
F'(xn ,yn): .!n - Xn

F"(xn,yn): yn + xn

F"'(&,,y"): ,!' - Xn

Tq F(x".yJ:[( - yn + xn +t) ]g.-x")+ f; { v-x.) + f; 0"-xJJ

Yr:yo *hlq(xo,yo)

i:Xl!,-r'l-:r''!



y110+h[( - y0 + )q; *l) ] (vn-*o)* f t vo-*n) + f; {vo-*n)J

:1.2214

yz:yl+h[( - yr + xr +l)](y,-*,)+f { v,-*,) + f; (v,-*,)1

:1.4918196

y::y2+h[( - y2 + x2 +2) T (vr-*r)+ ! ez-xz)+ f, {vr-*r)l

:1.822106456

Yq:y3+h[( - yr * xr *l)](yr-*,)*f { vr*,) + f; 0,-rr)l
:2.225520825

y5:y4+h[( - y4 + x4+t ) ] (vo-*o)n $ t vo-*u) * ff tvo-"r)l

2.718251136

i-iul r"nl & "lri &+Jlr iJiJl idl .r-i' J.^--ll ;i 6;;; t:so *

clliJ (2-l)J[Jt ,16]\- 1rl ^- Jl 1r.,.;: -i S.Jt -i'Jt ;, +

4.-" -!t J^ ,l: *+,F el '-i ! 
-.-+ )i:ll 

jJlr a+'Jl -lJl rt Lr'.j- -:+ ;ll -r'rll
:++l-,11

X xn Numercal

solution

Exact

solution

Error

.0 0 I 0.0000000

.l 0.2 1.2214 1.22't4027s8 2.758x10-6

.2 4.4 |.49t81796 1.4918246 6.738x106

. -') 0.6 1.822126456 1 .8221 I 88 1.2344x10-5

.4 0.8 2.225520825 2.225540928 2.0103x 10-5

.5 I 2 718251136 2.718281828 3.0692x10-s

l.ll : (ltlrnet litttt:t's ntcthtttl )tr:s e-r ++-'! +-l

(;)i.- JrSi cri .+ /z i+$ l *.- t-&i Jl 6LlrJ 
rrr.Si't,,1. .c ..]i;; ) -Ali 4-4,-rl

ei):t'Jl J.J pt- .-,. 3I,S )*y * l+l-tl ,,'',jl .1. -.,!r-ti Q=;'t-r ,ilJ,i'- i-iJ.,Jo ,lr.-.it
9



J_,tlt *i e." ,rg.:i E-6 e: in-;t Liylx;iJhlj;Jiis 6tir.i. rrJl €lj.j U!'Jl.'t!:ll

c. U-L' ii",Jlg .J-r-lt ..1,. U{a oa-r ll;l.ijll e)iJl !#Ji1Il d-ll rlr.rl j Lrrr',, l1

;JEi-.tuii df@,y) iJlJl 
";+r; oJc 

,'.i"r3yir; 4ll.Jl Jli:,il oJl i^l,'ll ,,,r.r

:i+:!l ;_r:JLl;;:1n.t.+;4,rljl iijl O." ljrs CjJ a4rJA 6Yi&

!,,r = !, * !{*, 
t rt, + 2k, + ko)

e!s,

k, = hf(x,,y")

k, = hf (x,,*f;,,,,*)r,>

k. = hf(x,*!,t,,,*!*,)

k, = hf(x,+ h,y,+ hk,)

(r-r).,-.,-

: +;lEll olrl'f! err.ir.". 4.+!Jl i-,:. jl .l EjS e_t

./(x,l') = -)'+r+1

!,,r = t, * l$, * zt, + 2k, + kn)

k, = hf(x,,Y.)

k,= hf (x,*|.r.*)t,>

k, = hf (x,*f;,r,*)o.l
k' = hJ G, + h,Y, + hk')

+i,Jt iirJt al 
rli' .tr 

e+.*.11 ,J-ll.+ tu_.,ti^: (l -l ) cJli"l o*Fll cJ-.ll rt.". )

10



kt=-1,+x,+l=0

k. - J \x, . !. r, 
. lO,+ .r, + r) = o.o5

k, = J g.. 
!, r ". 1rcf,-l)y. 

+ e - L\x. + rt)

-io-itr. +s-L1x+t

-a-lrc -!)o. - r,,t*r- 0 0525

k, - (x, + h, y,, + hk.,) = 1.0048375

!,,t - !, a L1k, + 2k, + 2k, + ku)

y, = y,, + 
2G, 

+ 2k, + 2k., + ko)

= I * 9110 * z 
" 

0.05 + 2 x (1.09525) + 0.09s2s)

illlJl .s 
^,i11 

.la , ri., cr! r\t \.

*tlr J.--ll

1.0048375009

-y+xl+l =1.09525

k. = f (- / + L,+ rt + L + t) = 0. | 4ss2o62s

k, = f (- y2 + L,+xz + L + t)= 0. 1s265853

k., = f (ya + L.+fl + L +l) = 0.2104283s3

,. = y* 
!tt, + 2k, + 2k.+t") = 1 61973699

k., = -)t + xl + l = 0.1812691

K1

K1

= 11-y +L,+*t+ 
f,+ 

l) - 0.0000332sss

= 7 1- yZ + L,+ x2 + 4 + 1) = 0 oo87 1 427 3

= 1 6 ya + L+fi + I + l) = 0.000 332s7 67 2

1l



i-jUl J\ -!^..' "1,-:i Ji.Jlr o.r+1 edl .-it J..--lJ 3i :+* t:Sr |.

ll X1 Numercal

solution

Exact

solution

Error

.0 0 l 0.0000000

l 0.1 t.004837s t.004837 5xl0r
., n1 I .0l 873090 I .018737 9.9x 10{

.3 0.3 r .0408 t842 L040818 4.22x10'1

A 0.4 1.0'7032029 r.07032 2.89x I 0r

.5 0.5 2.4883093 L I 106531 6.6 xl0'

.6 0.6 r.14881193 1.148812 6.6x10-?

.7 0.7 1.1965862 l. 1965853 3.1 8x10-?

.8 0.8 1.24932929 1.249329 2.89 xl0''

.9 0.9 1.30656999 1.30657 9 x l0'7

.t0 I 1.36782'77 1.36',t879 '7 .7 4 x10l

t6-lt--

i:F e: iiir-.,$ pl '1.^L 6+.,-lt ,J-J! i;_,'ti.: (l -1) .JiLl .r-u.-.!illl JsJl ri.)

!,,r = !, + 
!{r, 

* zt, + 2k, + kn)

l2



= ht'8,.v,)

= ntr,,+f;.t.+)r,t

=nru.+f,.n+)*"t
- hf (x, + h,y,, + hk-)

nn
- .f (x, + ;. 

y, + ;(y,) = | 0s

.. h h,,h l,. ..
= .t txn + -. y., * 

rlrt- 
t)y, + tt - - txl)

=lo-lr,,+s L1x+r

=o !n-f,x'.r="ot
k., - (t, + h, S',, + hk.) = 1.021

k1

K.

t-

k.

!,.t= !,*!$,*rt,*ro.

4.lrlJl _3 aill ".ta ;brJ,4j

+ rJ.-.ll

+ ku)

+k")=1.2214It
L

= y,, *Lg, +2k. +2k.

- -y+xl +l=1.233614

l(-vl + 
h.rxt r4- l) | 3435422

- f(-v2rL.,*2r 4+t) 1233614

ft-v4 |I!.r ':*lir) -t223842822
hyt-:(k, t 2k- *2k, + k, 1= ;.49131796

= y+rl+f =1.49181796

- f( -vt + L.*rt *! + l) = 1.6409975622
- f r-v2,L., rzrL*l)- 1 65591793622

' f ( v4+l' .rfi,lfr l)- t 82300t54722

L

)t:.

k.

k.

k1

13



1. i r rr 1 - tr ... i !
e;dl Jn^J oU.rl Jr''r\I, ++ll e$ll .,Jc. J^--ll jl &J.ii llSr *

:++1-rjl

N Xn Numercal

solution

Exact

solution

Error

n 0 I I 0.0000000

.t 0.2 r.2214 1.221402758 2.758x104

.2 0.4 t.49181796 1.491824698 6.738x106

.-) 0.6 r.8221064s6 1.8221 188 1.2344x10s

i.+ 08 2.225520825 2.225540928 2.0103x10"5

.5 2.',718251136 2.718281828 3.0692x10-5

l3i : ( rnotlilitti Fltllcr's nl{rlhod) i.;r&'tr }Ji4+} 5-l

;_J"i Jl eE-i ii.i-Jl ,j>tlt 4;.; ul ,'u- iJJrl^ll drl ..till sl! Jj.ll dF rji;Jul ose ;$r5

o:'l!l g[,'$+FJl €Ei;J.i',JS!rr.4Jtil fiJ-JAll 
"-l 

ii')ll tJ"ill rtl.)6:rli
r'r...-rp3crl 

6113rl d-,,.lo,J+'.-X JlrJl 4iJJtFrs-lGJ-Ari"Ull i4$ll ,=Jc ,J#-r
.i+JEll ciYisl+ C,;,e- l-Sj , i+i$l ;.!ill rlri3.,l+

Y111=(o) = yr, +6 f(xr' yr,t

h
Yk + I : rk +;,(f (xk + tk)+ J@k + yk)

t4



t - l l '*

-1lrl :.iJt alr:i."L e;..-ll dlJL fuJli.r (1-l) c)t3^l ,r+.-FJl cJ-Jl rt)

: rglEll O!:tllt+,._9r. .i3-,. ;*U^tt

,_jJl gg) 6JJA^ll J-lJJl iJJ-- rr.i 4,:FJ q,ilqYl gHl :utY j1-el ilrl-*.

Yl=(()) : ys +h (-yt+xo+l;l

Yl - ylr !,ttro r ytl + flxt+)'l) = 1.00s' 2'

Y2: yl + h (-yl +xl +l) = l.0l

YZ yl ,!.61xt+yl),.f(xl r),1./= l.oc)s' a"

Y3 - y2 + hf(-1.2+x2t1) l.O2g

Y 3 y2 + ! .6112 r )'2 ) + f(xz + yz ) = t.005' 2"
Y4 y3 r hf(-y3+x311)-.1.029

h
Y 4 y3 + ^,(fft3 r y3+.f(x3 + y3 ) =1.04121762t
Y5 y4 t hf(-y4+x4t1)..1.09049

h
Y 5 y4+':.(ftx4 | y4 ) + .f(x4 + y4 )- L107035766

J

4-+i111 ^rill "[^.., 
ol-.,ri Jr.Jl: {t"!1 #1 .5]' J^-Jl ji C'.tljl.,.', lSa *

JIIJ(l-l)Jtill J''(+[I^-' Jl 16"ii*,re+.Jl -].Jl -1, x

.!) "ur -{;l ^+r al 'i'i .L 
--+}Jl -allJ:+sJl *5jt s.L;i.:i.^ *-t'i Jll J"'-!1

e 
\:.i..i

c;Uiill

X Xn Nurrercal

sol[tlolr

[rxact

solutiorr

Error

.0 0 I I 0.0000000

.l 0.1 1.005 1.004837 1.63 x l0-a

.2 0.2 1.019025 I .01 873 I 2.94 x 10-a

. -'t 0.3 1.04121762 1.040818 3.99 x l0-a

l5



n 0.4 I .070801951 1.07030 4.81 x l0-a

.5 0.5 | .10707 57 66 I .06531 5.44766 x l0 a

.6 0.6 1.149403568 I .1488t 2 5.915 x l0-a

.7 1.197210229 I . 1965853 6.24929 x l}-a

.8 0.8 1 .24997 5257 1.249-119 6.4625x l0-a

o 0.9 t.307227608 1.30657 6.57608 x I0-+

.10 l t.368540985 |367879 6.6185 x l0-a

rli lr-'--

_,,\rl 6--,1 al 
rri-ul-r e+-;1 ,JJ! L_,'tLr (2-l) dEJ ,r-.".,pJl g$l rt-.-r. )

. 4+ltill eil_J.JL e-9n i3,,. 6 r_jJ..ll

Yr - yo +h (-yo )=l.2
h

Yl - r'l'--.( /(10 I ll)' L.2l")"-

Y2:yl*ir,-r',-,oo
hY2 I,l I :.( l( l.t r l t) _- | 4884- 2'

Y.i-y2+ht(-y2):1728
hYj 12 t :.(.f()2* j2)= 1 815848
J

Y4 =y4+hf(-y4)-20736
hY-l .r'4 t;.(/(.t1r;4) - 221533456
I

Y5 -y4+h(-ya)-2.a883
h

Y5 ' v4 t -.( llt4 - r'4) - l2 702081-2

t6



4-iUl -$ll Ji.; "L;:i Jr+Jl_r iJrJl idl .,Jc J,--ll ..1i CJli'.- lrsA *

:XJJ(2-l)Jill -531e.r!- 1i\ ^-;ill 1€'.ii-Je-Jt .Ljl #l *

-Arl ++-u-11\:'.i L-"+Fil JJIJ.I:-Jl .!t ;trlG^-:"+J'cJl JJ'.ll

N xn Numercal

solution

Exact

solution

Error

.0 0 I I 0.0000000

.l 0.2 t.22 1.221402',758 1.402758 xl06

.2 0.4 1.4884 1.491824698 3.424698 xl0'6

.J 0.6 1.815848 L822 I 188 6.2708 xl0r

.4 08 2.21s33456 2.225540928 0.01007472

.5 I 2.702708163 2.718281828 0.015573665

i !i I r,f r.. ..1, .. ! !L
-\-.l ri I I 6 -:- l' o \.all ,.-L^-s 3t 

.-r..ir(.:1. 1il.^- Jl ,J'il\
(2-l) r(l-l

J{+ 4i.jll JJli-
) 

'J'a^ll -J-Jl

Nlxn Exact

solution

JjJ:l }iu Lr.\zr \J U-J
6J+.ll jjrl

0 U I I I I I

2.

0.1 1.004837 I 1.0048375 r.005 1.005

0.2 t.0t 8731 1.01 I .01 89730 I .01 9025 I .019025

-t 0.3 1.040818 t.029 | .0408 184 r.04121762 1.0412t762

4. 0.4 1.07032 1.0561 1.4703202 1.070801951 1.070801951

5. u.) 1 . 106531 t.09049 1.1065329 1 .10707 s766 1.10',707 5766

6. 0.6 L l488l2 1.13144r I . I 488129 I . 149403568 L 149403568

7. 0.7 I .196s853 1.7829',7 I .1965856 r.197210229 1.197210229

8 0.8 t.249329 1.230467 1.293292 1.249975257 t.249975257

9 0.9 1.30657 1.28742 1.3065699 1.307227608 1307227608

I I 1.367879 t.348678 1.367879',1 1.368540985 r.368540985

l7



n Xn Exact solution -.,!rl }U liSz.1 
'J IJ

;J El^ll j*rl

.0 0 I I I I I

.l 0.2 t.2214027s8 t.22 |.22t4 1.2214 r.22

.2 0.4 t.491824698 r.4884 |.4918179 t.49t81796 1.4884

a.J 0.6 I .8221 I 88 I .81 5848 1.8221064 1.822106456 L8l 5848

.4 08 2.22ss40928 2.2r533456 2.22s5208 2225s2082s 2.21s334s6

.5 I 2.718281828 2.702708163 2.7182511 2.718251136 2.702708163

.}lL]
. JJtll Jrl .5o E-6 eJ 4'i-,,1.t

h 4.Js O-r$ t^$o 4rl L)[: , -*ll ,., .9:t-r 6r|3r 
,"'L. i ii-Jl :!:t ,+>t

.drl e15,*i-.i t ):d,.-

:i':.^]! l!.'r', _il :Fl s.+ eli-j.-l Jr 4-.-r'-i\ o';.=!l J+ ;rijl -Jl 
..il

(l-2)r(l-l)

n Xn -,llrl
11,

}U tl 6S 
^J 

\ ;JJrt il J'LJI

n n 0.0000000 0.00000 0.0000000 0.0000000

I 0.1 4.837x10-r 5xl0'' 5xl0-7 1.63 x l0-a

.2 n') 8.73 1 r l0-l 9.9x10{ 9.9x10-8 2.94 x l}'a

.3 0.3 0.01l8l8 4.22x10' 4.22x10-7 3.99 x l0-a

.4 0.4 0.01422 2.89x10-? 2.89x10'1 4.81 x l0-a

.5 0.5 0.016041 6.6 xl0' 6.6 xl0' 5.44766 x 10'a

.6 0.6 0.1737 r 6.6x10-7 6.6x10-7 5.915 x l0-a

.7 IJ.I 0.1 82883 3l8xl0' 3.1 8x1 0-? 6.24929 x l}-a

.8 0.8 0.01 8862 2.89 xl0-7 2.89 xl0'1 6.4625x 10-a

.9 0.9 0.019201 9 xl0-7 9 xl0-7 6.57608 x l0-a

0 0.019201 7.74 xl0-? 7.74 xl0'1 6.6185 x l0-a

r8



n xn -.,ltrl }U u-6 e-r rJ&ll jrl
.0 0 0.0000000 0.00000 0.0000000 0.0000000

.l 0.1 0.0214027s8 2.758x104 2.758x104 1.402758 xl0a

.2 0.2 0.051824698 6.738x10{ 6.738x104 3.424698 x10a

.J 0.3 0.0941I 1.244x105 1.2344x10r 6.2708 xl0-5

.4 0.4 0.151940928 2.003x10r 2.0103x10r 0.01007472

.) 0.5 0.22998128 3.062x10r 3.0692x10r 0.015573665
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[4] : MATLAB cjtoe L$. r.z

d e.li_.xll lir ,.:"i . .u i1 ,i;"LJl J"l-,,3!l qri Jc-ill eb_,,+ll tgRneB g.Li_.,;p :g.r

e.tjJpll hA _5.r Lr:.: *d;;_,pll Ji ii*,. t'l i...rj :+r ,+*-.*llr 4Ftll d[lJl +.-
.A o_.rS, t:.bll cral .i;-_.p te_,p,,j3 !-3r-ir 6rU f.*q!lctl-lr 6^l_.1;ll elli 6" &t'+l
dl]j trD . L;i irsull 6r.i.lt cjl)Jl d C. _r 'e 

-. 2OO dJ" JKi rj_l+ e.UJCl t-ra

ciJirYl isr-^i,+ ,',-ill crts-p-c .r-i (Jt1 4:'S 6l ,A-, .dlJl iiiir l+Jri d rAl.-ll

.e^UJ+ll l.u ;p &r-s s:ll ClJrll :.rc g. gtri-5--,i ,MATLAB .Lii,,,<'r,

p &_r ci.siill ci.r.L---Jl el'p) -s--; el$/l tulto !-: U MATLAB i;l Jhn'iJ

.J"rS,-ilJirl JlgHYl-6ii l-Sa-.J,'!ldlg*,i+,'' ---_ja.L)13uJ-".11 el+l^.r

dj'A3i-"-"+ krt -*+ Ct l'"-ti .L'.,"1* i.;:i311 dll-.,-ll r,;a +r'll d- c..r iilll oil clS.:

.FORTAN I C iJ & a_r.!l i--Jrll ,rU!+ kl+.JiJ _.r-"S *+ J! gH dl:

20



MATLAB dl 1e :L.J o:lt g.tJCl u-j

,5Jr*lt iru, qdlEtilllJ ,r ' i\

9;ll rilet: ll

dt taru:

MATI.AB

La.. J'lJ'ilillr
€,lrti.alJ LJjYJ ilcl
LLll

€YL4iYle]tr

MATLAB{,}I r 'I...r q;_S."'Jl; jill crl ltll dis'J,! o- tKll :4J+l efiiJJ e Laill

. -)\$ r.r:.1 '}ri'l lrill c.rlltLll aJ---] .l ' 'r-, l-S.i-.,:r*Jl ciJLJl \ri

asi.J '':JllJ '{irl Br.lilJ rXJl ',rl 
.:tcu.-ll riclj ,'.ri d.;\lJ i;r i nl,;l1-Jl i-ot:-a

ilJl L':.Jl ,rJc t c!..t-r J+ 11-r:cll e il-ill ..,1g +l"llMATLAB ejl C-U_x L.,.Jl c.lSjEJl

.Jl L-F .lsi-l ql,- !oE- l{:fjjl li MATLAB Jl il.-l} ert-Jl .rA }iil .-:.

.%50 4+-+ 6tJlJ-Jl ..rcl iH^.-Jt ,,Jo c,i-;ll L,liil lrAJ MATLAB

; MATLAB dl dr'l"i tl-1 .is.LJt &!er': tlJ L;.rYt3 qiipJt t+Jj,s3lt, LIJr
{iLrJl c.Uurjl dti..r! i!.':- . L}L-ll ll| j nts.-iiJl_, ;}JLLJI .}+i +. (:,utjill iJts

. t.;.l;lt 4-Ai! d^3 dF5.*j J.Yl lxJ.ki.Jl-- F F *r 4i "3ill -jJ.
r d.r5ra irJr, i:.ijl tJLiYl u. t - q ULi-ll rj'll $J .3!L-i)l + "$! 

:'.i!t.i'rl
o.,,all di.i feJ dl-*Jl IJA er G,UJCI -ri:.+, ots.'.ill i-,:g_l Jl. 'r)l c.,UtJt i-,$r

2L



[ 5]: MATLAB cJle& c,uss" Z.Z

:ry' 3 ,elj1i i.^".i 1-r. MATLAB d'.lij.i$4

: I -.Jl i..,1. ls.l .,!r gj-: ar,;..-ll irlc crBji.-" &J q'l r : MATLAB iiJ .1

.+ 't :li gj.: 1g;*Jl 3 clirll -yt1l "& 
qr3ili r 6.U-;tl c9 F,.t is-ill J

{iJ i1"..'lJp G'1"3-i .Object oriented programming 
-iriitSt 

:i J$ fri, tS.J

e-.1_;ley;. j"Jti i.:..1 GJ&J J 4d-;." it;*f C.lf _.r+-*i MATTAB

L:.' tl 51 i;llitl ;-rct -Jl :rl-fl i.slJ. Ofu r6:ir- 31....,1, ; i.LlS crtig.L: 
-9

.crltll Llt,.r,rJe.r..-.:ll I (f ):jl "Jt
.ang, strfun, iofun, timefun, datatype

kjt-'i_.,t f4 slll dSls.yt J crlj$tl i-c r.+. o.r : : MATLAB d.r 4+ .2

. li,iJl J.litl "oliu ( J.lll 6.riti r 
'$.ll eL.,'d3. MATLAB qf

gs. r gp.-', J -uJ!j d+l g.. olj.rl 
"Jr't:Ji 

.r3:.j: diiUlJ d,''ll :.rt- crt*ir.o

( M Files )eri dF diiLll

Object _oriented Srograming

er" iilll ob U'tS":

dll3Lti l+.J+ll

22



d-i u cr.r'-----Jl 4-rl-tc./l,i .rLtURfLng e^trf,f_t+;6tJ.LJl .3

eb; r J,Jl i"+ll-. r D & 3D graphics2 :l-;Yl +;3)j J 4,uuj ditLi-ll JkEl

&tsll !,-*-lli !"11,,*U C-J !r.:Jl iGii-i. _*l:i ,-Jr L;;i t'Jr-J: er-:ll
Graphical q"-9-:ll alrij-Yl :.e+.1: el.:+ e--J t.S er.:rtlaliil -,rk!Y Customize

. MATLAB dru+Li qj user interface

.gr apg2d, gra ph3d, specgra ph, graph ics, u itools

c,t-i_19J!t g"" i-e_5,.;-" d : : MATLA$ J a+!jt elll aiS^ .4

crt$.'Jt ,i .. uiill 1 ,.,r.ll . 6Jl ; ,JL A\.+ll sL"3iJll)l cl. 6:l-!i Algorithms

s*_tj dD.,"r.i ,cjj* elj .a-i9i.-. q,JlL & 6riJl elFl Jj qSJt .rt.r'!t .rJ'

..r"\Y 6\F

.sparfun, elmat, elfun, specfun, datafun, polyfun, funfun

i+.Jill ai! 
4.1_.,p 

A-rljs,r e...,r 4.65. rl r : MATLAB -l dJti+Lill e.lj iFlJ .5

elc$.-ltr MATLAB A-tjJ+l e.-.1 LS MATLAB j klt^,!i-! Fortran L\ ti C++

irF MATLAB cLc$*,I-r t ' :l r ( Dynamic link 
"5*"14rlt 

J.r,.,Jt ; i'pJ,ill A-lJCl

Mat ggJt ;- c.,tiul 6elJ5 J Siis'.' i*:,-i a^;3 ..g5!t g-trJt

.[5] MATTAB Jt ClUr.]i..:'i g.Z

'4JEll jJtll r-l; g-u,.,p.lt J;u e+

ijriJi j^J i-iL-;l i! .I.{Jl' Cl.'i Cl ir..--,L.ll *lr MATLAB e-U} u+--ii r+ -1

,rlr Jill ::r, L:ip: # ,Utj^1,a*,1-11 ,,,i(n -L-,-Jt A"U!f
MATLAB 6.5

.double click Cp+-ll,l- itrJ+ turr,.ll

e.UJ,Jl e-l j Programs e.l: Jl k-: start Ut-C JJ 9lt-6$l &.,1'L t* si -2

.MATLAB 6.5

start + Programs + MATLAB 6.5
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J",l,rll ij*,J 3b..-)l l-r-,jj MATLAB e.uJ+ll e-,i d^-i L.it-i Lil JG!,] .-iJ*, b$c

Cl+ qf OJ$ ,rillJ 4+-,+jjl e.UJCl tJrU ,,c1": +t*U 

"it; 
.,.1 i .(1) riJ cJS-ilt i_j t-S

i$,',-1 ,J.'j .Jl di+.-JCl jLS iriult oie g3i.i d!- (2) C_,r ds.llr # l-s clin iXl

.+Js ril-i 
"J' 

Windows ellAi

[6i : MATLAa it eri; j)ir4.?

File i,"rtill r.r Exit MATLAB _IgiYl 3+c MATLAB g.UJ+,j)U! JlJi l.\',-

.Command 6$ti qr.s Exit ;rlt qt-ts -r+" ri MATUB +6. e!-;uu.rs;r5!l
4
fif eai o.o'e r..rra

(lc.(onn.nd wrndd

D.*rop Vr;rto* H.lp

cd.o r

ci,piDg,.m F,Ier MArt,r8 n20I2!

I on.!n.t.Eq6l,:.t'o..nr

2 ohrlmglfqolrdDn.h
I C\ \.ro'0o(Cdlb.([m

. onln.9.tq!.1':rt6..n

: €,n M TLAS Cr.l.Q

(')-i ds.l,lt!":,j. t.S).,rj"rll t+Lll MATLAB qlK" et- i.;lj d (x) L)c ji

[7] : MATLAB cJ]cF ol-+ij.cjl3 +lj.ll 5.2

: elJ',| (,b slJdi.ll

Built in(Predefined) Variablesg.UJCl d li*rlll 4ii.,'r sl$l. .1

A.U!l ,J 6j e+-u gps6lsl Values i-,-lJl eClr Constants d+l-ill ,-r" io.."+- q+

tcrr.F + si rJ9;tl.r. \i"l ':: '! ,iS+3 i-rL. til e^UJ+ll A* o', t.l':" U: ir.t'- 
":i: 

er>

Variables Defined By Users :r{r':"t dii!..'l| pjlg ct;tei. .2
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qi;,'il-,J k*I! fuJ." rp; / q::c li ettc!+ t<+t+ p:i:.".It err: dl ,.rl-;r;iiJl ,ra

. d+, l-S |iJSi ll a!\-: LJJr crlJ,+j.Jl ara tJi qrlc e-E_Cl

C,rllt: C."+ltS ) 4lJ*+ll 4+t^.-11 slL*ll .1aa el;,;! 1$5,'Je ij;.ii- s! L+iJ

, n+ i'l" r-i uji- t-oS .rY .* r-:r g-,1 clj. LkJl crl+LJl ,r:a+3 ( i--,illj i-r:":Jl1

. Lklt J,.tr)l

: constants , ".ft33l oltr

,_"sc. Ll-i c/: e."UJCt i$x 4l+t _$llY \'.l]t 4jrult r",ilt .r ic_y+.. (1 d+ldl

,'t;l r.u jY cl!:3 Z ;.$:- L,GJI Cis t'-!1 alJi r.uJ,-,113.4J,.i $' d.!"S drl 
'd&Jl

..[,lt t.ra *i.5 :S+Y3 7 g.pYt

..rs ;:j,;ll 4#l "-ll ilYl e-u't, elJil-l d J.;j lj.Cl ui!- cf u. l,-',jsj ilJrL

CJtllJ CJIS ih"'ll 4r1-Jl ,-rl;IJl ,;+ cl_.p) Ms Windows J",r.::ll el};;

a-i).e tuJ.].,- diS r-lsil tri< J MATLAB e-bJ+ C. Oyt ,-Fl: i--il1:._.r Jlr
drlJiill .,, q# €j." l-S 6ri'l13 4l+,Jl qut"Jl i.,ltl^-ll ilts el;r;Y l:r 6',1 J.i.

.dtill

0r. Jii.l ;ri..- Jd; +.1,,A 4J.e rl',1;'. ! p!i!l rie ailJ4 C.UJd, I pjfu €lll Jii.ll Ja

: s.tEll dS,ill.i 5 r 3 O+.l.!f 6.+ i+f.r;.lt lJ3 & drLtl dti- .,.L.i

(ans) -rii.lt

>> 5+3
Ans =

8

J* .l o.#4+ 1.3it | ,{.,) ans !F:ll d e.+l iJrt 6cU O*.ri:l $ti$ 61U.2;lt pjili
. 4nl,,rrll 4J.dl lrA edu {+ e.:]j dE .

: sJtilt Js,-lt ele C,UJCI (,i {-i .! n = 2217 Z;!.J..JliJt o.+*!ll ,.4 s,.L!ll ,3r.Ell

(pi)
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>> pi
Ans =
3.1416

clllJbill &H (ri d4i"i (Epsilon AC-t! t{dle , tltJ) Ji,all ei 1+rU3. LF ,r'r

.,l , ry..,l rt tJt, +tr!c 4+i .fll I i..rill O# djll Oe JrriJ i,.lil f+nqjl

: slEll dil'lll s.!e C.UJCI

(0 s++11 ull

>> eps
Ans =

2.2204e-016

uJ L*i i++3jl J*iLjl i.ri dUAi trrblt+b dlJ,,-.ll dS+, (co) 4l+)l1 ljtr dc J+j
lr..FJI g.le t

Inf(Infinity)

>> l/0
Warning: Divideby zero >
Ans =

Inf
&ts! dIL,tt 

'.r'it 
1L-...t1 ;1f.c C3UJ+Sl dri. ) l,,J*jrl ilt.lt e.Ull al.lci t-s

, ,1,a u'U e-..,ttt

: l$l iS.il6.U./l ,y'tatr.lti F!.r 4t lrk:ll 6rU!J OS+ q+J'r sfifr.t.r Jr\S,l Realmax

[7] : MATLAB il ie+rl 6.2

JJ"ln .:)tj ,Jl |e &tt J,LL| d--il e,J d+- t-(-- &t'ill :l{r'". A.UJdl l(+lj e-,ii

3 Workspace alJl i-rl-, 6riu J Command Window ;r.!l ;riu oltSts *p3 4"t,,.;;

; ell! C.;j,r; qr$ll dS.ill3 Command History air.LJl J.lJYl ;riU
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*^..,, *,1q=*_ 
!;-> .-!;

!,j. Jr"-rl' fi, ,rryl, ta)i:.lr g-o, q ti
L.4i u. J- d,ra)iir

!:>l"i,r.il &a-"i s, Xr-ll aji
U^.:.I+J'i-ll,

J5 Jr+-q *. >:Lrlr tr!
tj^ ),lryr i-:L.i .r. trltL.

[7] : MATLAB a]l ;$u d.,uis' 7.2

-'A-lltjll elj. !l dr MATLAB iriLi OlSi:

C !j.-!l -r.,!l'_j-,t,rlo -r.'. A;J";r'i,!t ujl+ clr jF. Oj crl5.u*_l qJljr'Jl Ll .'" -1

ItEllEl,jr @'e*'l:eu:x
,Edit >_,N i-jti rFile dL t-i6r i+: (Lirtt Bar) 3i (Menu Bar) plji t-l ,-.i -2

Edlt view r6xt Dobus eeakpointr web wit{plp ltebl . .. -tl L3ti ,r!f . . . rligriy r-Ff i^rtt

p:l3s o.r;:9,11 $ljtr*Yl ,6.+l! '_l* j_rt e-"-*r {Tools Bar) c.tr:Vt L.r; -3

Dqtg $b ", S iltt- € lH shdc .&.tJt l+-Fill

(Current sJul d$Jl d+ 16- e; c.ll1'r!l I+)-^.'dF J1i- !l ,jr+ll ss duA

dlS-l,tl s, tXr i,tj[- r5.. r. g ,.-r-..'. tJl 6 "j+ gi cp dii.".ll rF; gill3 Directory)

C: crjill ,_ctc_r MATLABSPS\work (.,li Jl) dJlJl ,J' t;]l,i uJ+ (2)

- t 
lk"r+-+cluA -4

qt'lrtoraddi q1|.ATl|&6Ldt

e-Uf 6i.iur.r LJFaL-i,

t ^t .. .crl_,jr;)l srb+ lilrt

.41 ,r!'-ll a++:$l .,, .- J'"'ll jAl+ C.UJCI 6L.'t H i".6t
I

laerrrlF..di. I
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,i trtr-;i dF^J Cl 4joJ,ill riljill g,. ic j ;. eltrr o)ci 4!J-.i!l J Ail-;)l]

r Jll ,Command Window =l*!t ;su 
"a 

&lt +eUi 6JiE citja .FI ,1./; ;-lUt,

.;J*t+" JJg :i i-*t+ ;JJ.-t J,"lJYl ir;rl, l"r.lJS.1 &t4iil iiJ kDi

[7]: View 4-E (Jp $t^.,i 69t-blliililJl rilJJl 8.2

-:* t-S_r Lr,.lJl $.c Ld.6$U JSI: MATLAB g.U1 isLi

k=;_e,-,,.r'j"Il tJiUJl -,i J$iJ*fi5(3)dls-ill dlldllir4+Lll ,,. '- lClAl

Go WGb wli.lo{
D.d<top l.yout

r Cffi.rld Wlndd
, Cffi.nd Hletdy

<ur6* Oratdy

r-r,!ip vl4 optionr 
'

View i^,t! ,1 ::ttt.tt -titilt ;(l) jS-'

eij kiL.-lj4;1! ta5. ,U;*.)l ;s+ ) irtu e+J :Command Window ;*!t ;SU -i

,',-ll L)e rr+ ,,,'Ki, jFlJll Ct[ iF, ,. k+L cj-.--j sjll AjlSll , ;.]j ;rl9)l ];r
.(>>)

d:!.si3 dblJni*,tr ,tll e^..,i a!L.l.i ielr .lo q+J :Workspa6g dJl i-.t*, 6rilj -u

aiUl+ $eJ r-;-3 .,,;giiJl t-i f---:: a-.rll J*l.3,'l- MATLAB eil crlJ:ni.Jai-J

(a) c}<*tt \re l-S .(& ci,-. , i; ii.o s.l MATLAB a-i,l drlJ+& a!+) dj,-J

Jhrll 4.:L 6:iU3 !e666nd Window -p!t eSU :(4) Js.i
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q; rlJl d;hll rs i:.r": l4+lr I .' li,*rA: :Current Directory .'ltJl deJJl ;iru -€

.MATLABg^1r;;a*&Ll 9''1t ' 't'tt

diEjl ..':l y.i*,lr dJJt.ill e-J (!.-:-:) ilrtE,i 6riU ry': :Help ;.lct-,.-ll i.riU -r

'J"itr." J['11

c.,tr:\ a;,r+; !:1 .9 C-J iJiU dc ;JLrD .,a: :Launch P3fl i-r\jirttl e.lJCl 4-J -J

.AJ\.ritill eolllJ

;rl3!l ij;it;.L1 g," 6.ril-rll orA ,4i< -i :Command History ii.,.LJl J-l'l 6.riE --o

.19)-1 iy H"r:s .1. y+ -r.!l ;ritj (J.i;lii.ll ii.i-Jl

[8]:Library Functions 4-,,:s^tt .Ul)i3Yl 9.2

,ki UIt^'i-,| A r+!') dJulJill MATLAB ail ilJ:,i-li,:L-..,Lll +'- .J JJjJ
.t4-,.3 ,c.ri-e 4i ; t4t-s-t OfuJ trJ*dJ i+.:nJLaClJ:..:ilLll ciulJ:iYl9 dl3:11 .li.

Ot_.,Flyl

sr+Jill JlJl Sqrt

4dlr-6ll r!.6-nll Abs

l0 crul+'y J!eylt Exp

\r+$ll +.rltill Log

g;6Jl p"..:uCl log ro

2 urt"ll f e---.;b}l log z

!rl'!1 ' ,:r Sin

a5l_,!l pt^: ,..r5 Cos

iJljlldg Tan

+Jljll .,j,"..S.- dil; Atan

riJl o\j! 19111 Fix
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iJf-Jl A-r"1.6j)ll aLli! y";rill Floor

iJrJFll +td)ll ol-:il-r ;9ill Ceil

zir.rr-€ Jlc. r'-r tEi oLt r tr "$ll\-. Round

i.^..,ill &L- ar" -i..-ll "_Jl Mod

i--,ill fuir Rem

'i.- ,{.,1L ris-r. njts lj! rl'Jl 6j.i! Sign

,.,,J,riJll f,"ill Imag

;.J" JYI &lrrll Factor

lal3l ::'Jl slS li! 11us tJ'+ Isprime

4JJYI rlEVL, iiti L.i- Primes

rlieYt dlJi.i.ll r-,liil Gcd

Ji,-)l dl-i.l,.ll dot :.ll Lcm

[ 8]:( input / output commands)61;AYl3 ,Jl-i'{l vl'll 10.2

; t^-ir.,',..!l trl f+- etD $..it i-.--.;rll crt;J c!-,Ll .:...i el>)l_l slir)l -;"13i r*:

eJ c$l erii,".ll5 eU_.xll ul dil--3)l iU6 "^i,riJ.ii MATLAB 6.Ur,,Jo

,F ,Jr,-.tt ,Dti.l. e.tr:+ll_r erii,,*ll dJ# &liill ill+j sJ. dl"rJ L. A.UJ+ll

.dii.Jl cJ$ i.t* aliult dllil++ll di+Ji'.

Input :rli.r!l .ni

kl '.-1,iL- i.$ .Li-!+ cIiJ crl $ill *jFr dt-:t lJiS intJl ,lj . !l d l-r* t i l.i

klliJr e\rr... tl aJ+ ( 4+> ri A*r-) drbl+ d[ri:-l eE j ri J!-!l Cr -$S,f dlr
oio iiL- p+.'r- workspace ai6-r^ll e.UJ$ eJsli $s drlirnj. *F W'''j e* i.l.-l

Logical i;ib. :i Arithmetic Operations !lt^,'. ,:tlLc ;*tj lFl drbl+Jl

30

.A"tjJiil d$ cl" k*bOperations



jtis+ pjfl er:--tt ij.-i ilLJ e_p U MATLAB 6.U;r; or Input J.!l 1u<.j 1$

dr)$" cilLil-y) t:-r'i g.:r+ll eJ., i#.. J$1" d! tn.ti-'!r (!i-r- 5i iprc) -rUl;p

)4di etij-*Jl

a+$ ) +-.,+^ltt +.r:1-1 tJtir! oJ-'$l prLll 1'.-i ilt--.r cF* UrJl ll! dB"Jl di+-,ts
i^$ll cJt+it-) x .'Jii.ll ,--r-i! e-J+ll e1cJ F *, , 4JliJ.r ar:r .. tl f:*lt , ( i+.ro

sidl J,"yl -p"_,'.1 aF , lalLir! e$,i.,,.11 pt! ojll a;.s'Jl

>>im = input ('image.pngi)

disP/disPlaY:61$ll .,;rl3l

6:13 gpli {..JF l+.-ill drlJ+gdl Jl gl $j.il et".,,l3 a1s cr-rl 6l_;A)l J,.lJl erii-.:

Command Window ..,;^13)l '-,lo..6rsu ss;$..11 g.uJP! *.',-Fll .;"-.,;,.lt

disP :-.;rl

,"J' ,-lAr. i,+-i Jl i,,r.IJ crlls el3- Joii Ui&ll i.4ti U,.f et disp -ro!l ,'''.'i....,

&iJIEll lbi-1lJl

Disp (x)

Disp (image)

Command Window .dl.i ,+ .tii x:9il1 l-$ .r>..t dj)l ;r)l l\:'i 'r 'su-

signal grag-i: ,i)o a9 dti:l 6.:; ir*r- sr-, -)*Fl ,-t l ,dtill J,A)l l\r1 'J L"iJi

c;"f I iK -.r dfij.ll JJ+- *l.i f,oppspd Window iit i ,rJcquotations marks

:{JUll Jr.!l -l:-r-i input -;..Y1 6.. +ir.-,p! tr.i grll 913ry -$Lll 1^$

>>disp (image)
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[5]: MATLAB Jl.,3 4#t .-tl d,rrr^tll 11.2

,JX-ll o.i rd."r.ll clgL'Jl p,rl jg;,lt l$ e.-J-r

A"b Expiration Ab
+ +a Plus +a

-a Negative -a
* b*A Multiplication Ab

alb Prevision alb
a\b Deviation a\b

+ a+b Addition a+b
a-b Subtraction a-b

Ci-J! ..tt t

>>a=1;

>>b=2;

>>c=a+b

C=3

>>a=4i

>>b=2;

>>c=a-b

C=2

>>a=1;

>>b=2;

>>c=arb

C=2

>>a=4;

>>b=2;

>>c=a/b

C=2

,2



[9] : ttt-,Filt 6rl'rlJ 4+LJJI !L+ll 12.2

;F-EISE_END li+.I . 1

Uj .c!f :!iil dp eS gt>t ; i:UI-,,t yl5l ,s^io2.a^iJ. l-,,,- Jl eljlj .!

:d Kr if-else-end ida.-ll rl$j-l -)ie MAT|AB U ,J i+Utt .:n

if expression

(commands)

end

_u.v.ill Li6 cdts lj! end: if ;$-j+Jl Lr# irllJl (commands) ;r13!l st ,
:,oltEll jtl".ll e$lr .true OF (expression)

>>x=10;

>>ifx==10

disp ('ok')

end

:.r-! l-S if-else-snd ii;.-ll e+i .rtl-rt+'t4J gK l5!e

if expression

(commands evaluated if True)

else

(commands evaluated if False)

end

r11us iaill expression .'ri'll dll3"l dt- ,rf -rtjll r.r" Jrlt i.e...+.ll :rili-.., ''f-
.f3lsg ea$l expression Jl+ill €l$.1 li! LiJjll aD:-+ll :6i: l-+
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:slEll CiS^ill if-else-end J*e.:ll rrk-i rnYb, iro €ltb c:ils lill

if expressionl

(commands evaluated if expressionl is true)

elseif expression2

(commands evaluated if expression2 is true)

elseif expression3

(commands evaluated if expression3 is true)

elseif expression4

(commands evaluated if expression4 is true)

else

(commands evaluated if no other expression is true)

>>x=10;

>>if x==10

msgbox ('ok','result');

>>if x== 10

msgbox {'ok','result');

else

end

.i+n$l AILII €lllr

:(1) dti"

:(2) dli
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msgbox ('no','result');

end;

:(3) dti.

>>x=11;

>> if x==1

disp ('1');

elseif x == 2

disp ('2');

else

SW;TCH_CASE l$t.z

ta$c .l-. l"*,J*l :ljrY JJS. thii*,l ,r.lc i.:t-:c | ;rl3i iJ;i'r tijo r.;;3! I rr'

'fulEll Ll-Jt i;l ll kl eiJl switch-case iii.'-11 pl-tiil d6-Jl U,"

switch expression

case test-expression L

(commandsl)

case test-ex p ress io n 2

(commands2)

otherwise

(com ma n ds3 )

end
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drr:

ij^$ Jt"riit f+ r-rrtt J.ii.llJt +p{lt 9 :Switch - expr

uii.ll bri! ut OS+.JI d.lt .:sl .1n I Case -expr

for ltL.3

rfu;'-;-&i+1 cr$l U. Ur'. r&J J.lll O. le 3.;. \iii S:to !a f91 eiliJr p3i3

:.* l-S for liLl LtJl &+,-lt sl*3l

For variable=expression

(commands)

end;

i gill 4, end J for .,r-,rl-+r ..rp e-$jl (commands) ;rl3!l \ $u rL4r 'l' r-

:,rJEIl j&"lt d 6 .x3 b-,i$.6:l;;.s x2 t 3- kilt i.$ll J! x14#ls{yt

>>forn=1:10

x (n) = 5i1 (n * Pil 10);

end;

>>x

x=

Columns l through 7

0.3090 0.5878 0.8090 0.9511 1.0000 0.9511 0.8090

Columns 8 through 10

:dli
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0.s878 0.3090 0.000

A.UJ+ll d f-lll ;Jtcl3 !_llFl iilJl +:lr lili;) J.)l l.ra pr:.'i., I :Break

. aLl$. c.rtiL : q+: $c 4++jJl aiLll Jl

eltiJl ,lJSiltJ lr;i1 iteration iiLll CtJl ,,yl .rSill ,-ii_5'1 ;rYl l.u p! : continuo
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!'Jr.lt si i+,:titlt .3yJslt A g;Ltt +t f.f
+lrrl d** 1.1.3

clear all

symsfxy
h = input('h=');

f = input('the function f(x,y)='); X(1) = input('x0=');

Y(1) = input('Yg=');

xf = input('xf=');

for i=1:(xf-X(1)/h

X(i+1;=X1i1.t6'

y=Y(i);

x=X(i);

Y(i+ t ;=Y1;1+h*subs(f);

tYl
end
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JIJU iir.,E 2.1.3

clear all

symsfxy
f = input('the function f(x,y;=';' X(1) = inpul('xg=';'

Y(1) = input('yg=';'

xf = input('xf=');

%lnput -df=[y' y" y"' y""] entered a string 'df
o/o where.,r y'=f(t,y)

% -a and b are the left and right end points

o/o -ya is the initial condition y(a)

oh -M is the number of steos

%Output -14=[T'Y']
oh Y is the Vector of ordinates

6=(!-a/Mi

T=zeros(1,M+1);

Y=zeros(1,M+1);

T=a:h:b;

Y(1)=ya;

forl=1'Y

D=feval(df ,T(i ),Y0 ));

Y0+1 )=Y0)+h.(D( 1 )+t1.1912y2+h.(D(3y6+h"D(4y24)));

end

t4=['Y'l;
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l!.!'tlis.JJl i," u$ erj-; lrr.,1L g.r.g

clc

clear all

symsfxy
h = input('h=');

f = input('the function f(x,y;='1' X(1) = inpuf('xg=';'

Y(1) = inpul('yg=';'

xf = input('xf=');

for i=1:(xf-X(1)/h

y=Y(i);

x=X(i);

k1=subs(f);

y=Y(i)+0.5*k1*h;

x=X(i)+0.5*h;

k2=subs(f);

y=Y(i)+0.5*k2'h;

x=X(i)+0.5*h;

k3=subs(f);

Y=Y(i)+k3*h;

x=X(i)+h;

k+=subs(f);

Y(i+ 1 )=Y(i)+1 1 /6Xk1 +2*k2+2*k3+k4)*h',

X(i+1;=X1;;a5'

end

plot (X,Y,'b') o/o numerical solution

X



6-ut^lt jul 1fut 4.1.3

%model: dN/dt = f(1-N/kfN

x(1)= inpu{('xg=';'

y(1) = inpuf('yg='1'

N(1) = inpu11'n=';'

%just some constants for the model we are using.

F= input('the function f(x,y;=';'

6 = (x(1) - y(1)/n; %step size

t(1) = X11;' %initial value for t.

for i=1:n

N(i+1; = N(i) + h.F(N(i),t(i)); %Euler's Method

t(i+t1= a + i*h; %next time step

N(i+1; = N(i)+ 0.5*h.(F(N(i+1), (i+1)) + F(N(i),(i))); %update

N(i+1) with average of derivatives, F(N(i),(i)) and F(N(i+1),t(i+1))

end

plot(t, N)

4L


