MAT 322 MATEMATIKSEL DENKLEMLERIN BIiLGIiSAYAR DESTEKLI
COZUMLERI 1| BUTUNLEME CEVAP ANAHTARI

S-1) "=y =0,y(0) = 0,y(1) = 1 simur deger problemini En Kiigiik Kareler Metodu ile

¢Ozen bir kod yaziniz.
C-1)

ClearAll["Global *"7;
n=3
3

Z a; Xi
u[x_J]:=1=0
myODE=u"[x]-u[x]
-a0-x al+2 a2-x* a2+6 x a3-x° a3
kalan=Collect[%,{a0, al, a2,a3}]
-a0-x al+(2-x%) a2+(6 x-x°) a3
a=First[Solve[(u[x]/.x->0)==0]]
{a0->0}
kalanl=kalan/.%
X al+(2-x%) a2+(6 x-x°) a3
al=u[x]/.%%
x al+x’ a2+x® a3
(%/.x->1)==1
al+a2+a3==1
b=Solve[%,a3][[1]]
{a3->1-al-a2}
kalanl/.%
X al+(6 x-x°) (1-al-02)+(2-x%) a2

1
j%zdlx
S=Jo

341/35-(808 al)/35+(1436 O7)/105-(1171 a2)/105+(2783 al a2)/210+(449 3)/105
NSolve[{DI[S,al1]==0,D[S,02]==0},{al,02}]

{{a1->0.851461,a2->-0.0153769}}

bilinmeyenler=First[%)]

{a1->0.851461,02->-0.0153769}

SetPrecision[u[x]/.a/.b/.%,4]

0.8515 x-0.01538 x*+0.1639 x°

S-2) y'+y=2x(x—-1), y(0) =0,y(1) =0 smr deger problemini h = 0.2 adim

uzunlugu ile Sonlu Farklar Metodu ile ¢6zen bir kod yaziniz.



C-2)

ClearAll[n,a,b,h,y]
n=5;
a=0;
b=1;
h=(b-a)/n;
y[0]=0;
y[n]=0;
For[i=1,i<=n-1,i++ x[i]=a+i*h;eqn[i]=Expand[(y[i+1]-2*y[i]+y[i-1])/h*+y[i]]==2*x[i]* (X[i]-
]
eqnl=Table[egn[i],{i,1,n-1}]
{-49 y[1]+25 y[2]==-(8/25),25 y[1]-49 y[2]+25 y[3]==-(12/25),25 y[2]-49 y[3]+25 y[4]==-
(12/25),25 y[3]-49 y[4]==-(8/25)}
NSolve[eqgnl]
{{y[1]->0.0357169,y[2]->0.0572051,y[3]->0.0572051,y[4]->0.0357169} }
Table[{N[a+i*h],%][[1,i,2]]}.{i,1,4}]//TableForm
{{0.2, 0.0357169},
{0.4, 0.0572051},
{0.6, 0.0572051},
{0.8, 0.0357169}}
y1'=Y2,y1(0) =1
53 {)’2' =1+y,y,(00=1

baslangi¢c deger problemini, [0,1] araliginda h = 0.2 adim uzunluguyla Euler metodu ile

cozen bir kod yaziniz.
C-3)

ClearAll[x,y1,y2,datal,data2];
h=0.2

0.2

M=5

5

x[0]=0

0

y1[0]=1;y2[0]=1;
Do[x[k+1]=x[K]+h;y1[k+1]=y1[K]+h*y2[K];y2[k+1]=y2[Kk]+h*(1+y2[K]),{k,0,M-1}]
datal=Table[{x[K],y1[K]}.{k,0,M}]

{{0,1},{0.2,1.2} {0.4,1.48} {0.6,1.856} {0.8,2.3472} {1.,2.97664}}
data2=Table[{x[K],y2[k]}.{k,0,M}]
{{0,1}.{0.2,1.4},{0.4,1.88},{0.6,2.456},{0.8,3.1472} {1.,3.97664}}

yi' =y2,y1(0) =1
s9f”
) ' ==y1,y2(0) =0

baslangi¢ deger problemini Laplace Doniisiim Metodu ile ¢6zen bir kod yaziniz.



C-4)

ClearAll[del,de2,inits,D1,D02,Y1,Y2,y1,y2];
delzyl'[t]::y2[t](*1.diferansiyel denklem®*)
y1 0=l

de2:y2'[[t}::-y1[t](*2.diferansiye| denklem¥)
y2 =11t
inits={y1[0]->1,y2[0]->0} (*baslangi¢ kosullari*)

{y1[0]->1,y2[0]->0}

D1=LaplaceTransform[del,t,s](*1.diferansiyel denklemin Laplace doniistimii*)

s LaplaceTransform[y1][t],t,s]-y1[0]==LaplaceTransform[y2[t],t,s]
D2=LaplaceTransform[de2,t,s](*2.diferansiyel denklemin Laplace doniistimii*)

s LaplaceTransform[y2[t],t,s]-y2[0]==-LaplaceTransform[y1][t],t,s]

Y=Solve[{D1,D2} {LaplaceTransform[y1[t],t,s],LaplaceTransform[y2[t],t,s]}](*Laplace
doniistimlerinin elde edilmesi*)

{{ LaplaceTransformgyl [t],t,5]->-((-s y1[0]-y2[0])/(1+s?)),LaplaceTransform[y2[t],t,s]->-
((y1[0]-s y2[0])/(1+s°))}}

Y[[1]](*matrisin 1. satir*)

{LaplaceTransform[y1[t],t,s]->-((-s y1[0]-y2[0])/(1+s%)),LaplaceTransform[y2[t],t,s]->-
((y2[0]-s y2[0])/(1+s°))}

Y1=%[[1,2]](*listenin 1. elemaninin 2. kismi*)

(s y1[0]-y2[0])/(1+s%))

Y2=%%[[2,2]](*listenin 2. elemaninin 2. kism1*)

-((y1[0]-s y2[0])/(1+5%))

Y 1=Y 1/.inits(*baslangi¢ kosullarinin yerine yazilmasi*)

s/(1+5?)

Y2=Y2/.inits(*baslangi¢ kosullarinin yerine yazilmasi*)

-(L(1+s%)

yl=InverseLaplaceTransform[Y 1,s,t]//Expand(*y1(t) ¢6ziim fonksiyonu*)

Coslt]

y2=InverseLaplaceTransform[Y2,s,t]//Expand(*y2(t) ¢6ziim fonksiyonu*)

-Sin[t]

8-5) {xll = _1002x1 + 1000x22,xl(0) =1
X' =X =X — X%, %,(0) = 1

baslangi¢ deger probleminin ¢6ziimii igin ilk 3 yaklasimi Picard Ardisik Yaklagimlar Metodu

ile bulan bir kod yaziniz.
C-5)

ClearAll[f1,f2,t,x1,x2,M];
f1[t_,x1_,x2_]:=-1002x1+1000*x2*x2
f2[t_x1 X2 ]:=x1-x2-x2*x2

t[0]=0

0

x1[0][t]=1

1



x2[0][t]=1
1
M=3
3
Do[x1[k+1][t]=x1[0][t]+Integrate[f1[t x1[K][t] x2[K][t]]/.t-
>s,{5,t[0],t}];x2[k+1][t]=x2[0][t] +Integrate[f2[t x1[K][t], x2[K][t]])/.t->5.{s,t[0],t}].{k.0,M-1}]
Table[{x1[k+1][t],x2[k+1][t]} {k,0,M-1}]//MatrixForm
{
{1-2t, 1-t},
{1-2 t+2 t*+(1000 t3)/3, 1-t+t%/2-t%/3},
{1-2 t+2 t%-(4 £%)/3-(251750 t*)/3+(550 t°)/3-(500 t°)/9+(1000 t)/63, 1-t+t%/2-t3/6+(503 t*)/6-
(11 t°)/60+t°/18-t'/63}
by,

14.06.2019

Prof. Dr. Vedat Suat ERTURK



