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ABSTRACT

This project has concerning in studying and designing a program that can be

solving for system of first order linear ordinary differential equations by computer.

This program uses the method of matrix with the applying of linear ordinary

differential equation system. This program is created for benefit , comfortable and

the fast of students who take this course. This program uses VISUAL BASIC 6.0

for create input’s interface and then brings the input values to calculate at

MATHEMATICA. The link of both is ready.
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A A 9 . 9 a do o ~ A g
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Mathematica ﬁ’aﬂmiﬁ’umaﬂaﬂﬁ%ﬂau Mathematica Kernel
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v 1
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F1113Un1599n91A Mathematica 114 Taen15AA Control — D 130 WuH Quit[ ] 1 input prompt

o Q'J t=; v a a b7
2.6.2 MFUNLINUNYAMNAITUTY
2.6.2.1 MIaaamsna
; ; Y a o a A < v .
Table[ f, {i,m} , {j,n} ] AUUNTAFVUIA mxn N f ADWINTUYDS i WAL
. 2 q 9 / ° v
i weldmves i AWnU j
a o ) 4
IdentityMatrix[n] ﬁ%’mumﬂmaﬂaﬂymmmﬂ nxn
4

Table[0, {m}, {n}] Lﬂumw?ﬂcﬁqua

Table[Random(] , {m} , {n}] @319mmSndarIa mxn Tagshinisguan

LA

adruumsSndunia 2x2 In[1]:= Table[ ali,j], {i,2} , {j,2} ]
Out[1]:= {{a[1,1],a[1,2]},{a[2,1],a[2,2]}}

a1 NFeNANYIULIA nx n I[2]:= IdentityMatrix[3]

Out[2]:= {{1,0,0} , {0,1,0} , {0,0,1}}

'
>4

) { A (Y] a J
2.6.2.2 MFINMNLINUNNI N

o a L4
Transpose[m] 1019 Transpose LINITNY m
o a 4
Inverse[m] MAN1T Inverse WNTNY m
) a 4
Det[m] N1A1T Det lINTNY m
> | |
f3I0814

iRl NF] Transpose WNFAFYUIA 2x 3 In[1]:= Transpose[ {a,b,c} ,{ap,bp,cp} ]

w2 ldmSnguuia 3 x 2 out[1]:= { {a,ap} , {b,bp} , {c.cp} }
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In[2]:= Det[{ {a,b}, {c,d} }]
Out[2]:= -bc+ad

2.6.2.3 ﬁ1ﬁ’l\1°rﬂﬂ'1!in$‘i)3!!ﬁ$!’Jﬂ!ﬂﬂ%t"ﬂ]%‘ﬂ\‘l

Eigenvalues[m]
Eigenvectors[m]

Eigensystem[m]

f20ed

a o
WNINYUUIAN 2x 2

4
JAA 1 e

NI NFUTA Eigenvalues 2 i
2 I ° a q’/’ 1
FIATUTIUIUDTING 2 A

1l Eigenvectors 2 a1

' a o
31811301 Eigenvalues YDUUNITNY m

1 a 4
3180131 Eigenvectors YUBUUNITNY m

ﬂﬂmi"llﬂdgﬂu‘uu {eigenvalues , eigenvectors}

In[1]:= m = {{2.3,4.5},{6.7,-1.2}}
Out[1]:= {{2.3,4.5},{6.7,-1.2}}
In[2]:= Eigenvalues[m]

Out[1]:= {6.3103,-5.21303}

In[3]:= Eigenvectors[m]

Out[1]:= {{0.746335,0.66557},{-0.513839,0.857886} }
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] Configuration
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1 SystemFiles

" math

& M athematica
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Suna Input
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| dxdt

g1l 3.5 wheeFuaduwauuy 3x3 uuwlaienius
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& sruvdumslsonsiug

szyvsnm RS souriusa i Badu

dX/dt = rX+I_1_Y + [e™t

simssSaelafulilsunss MathKemel —

dvzdt = [0 X+ iV + [Sint

[Hinklaunch -finkname ".4.1..1..1.A..\MathKernel

EangUuyy
& syyydunseniug

C  sryvdunslioniiug ]_*

srvysNM R uiussianBwdiu

dt = T X+ 0 Y

dvidt = [3 ><+|TY
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fnasiBassanulisunsy MathKemel
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4. AIULAAIND

o wadwn

FBunndsulihgad

T OTEN | ~2.8) + B(1,-1.,00e%{ 0.t) + C{1,1.,01€ T 2rti——sl

AY

‘ 4, B, C is IAhitrary Constant

1 3.10 wansnueMinadIEdBundBuliveSvesszuuaumanuuentius i 3x3
S Tnuasiluaumsdpvazimme
) Tsdniluaunzes
- Tnwndesilunnmeiimzes

9
- TwasibRuilurvamasvesssuuaumsiFoyiusaniapsudy

U - A -
SusuniluUmenius 428935 det(A-mi)



35

2 waawn

5% det{A-ml)

(0.,0.381966,2.61803}

{{0., 0., 1.}, (-0.236068, ~0.381966, 1.},
(4.23607, —-2.61803, 1.}}

X = Xc + Xp
Xc = A(0., O., 1.}e*(D.c) + B(-0.236068, -0.381966, 1l.}e"(0.3819
A

87.103¢  4.23606 €  33.2705 20.236068, -0.381966,

D.447213 (

0.103326  0.236069 e R (4,23607, -2.61803, 1.)e"‘(2.618

LA
J d act ] o d
31 3.11 yaasR UL 1NNAAIEAT det(A-mI) vosszuvannsuuy bilenWus vinm 3x3
¥
e Traitudlumves X,

oy [
3 Turwasiluaives X,
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{{0.618034, 1.}, {-1.61303, 1.}}

X = dc + Xp
Xe = A{0.618034, 1.}e”(0.381966t) + B{-1.61803, 1.}e" (2.61803t)
A, B 1s Arhicrary Constant

0.447215 +

3 L4 A . :
-33.2704  1.61303 = {0.618034, 1.)e”(0.381966t)

S [

-0.270511 0.708205 t©

(-1.61803, 1.)e*(2.61803t)
2 Logle]

R A NG R A S WA R AR TR S

51l 3.12 uaAsR IR INARINIT det(A-mI) vossvuvanmsuuylaienifus vina 2x2
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1deamsn C vzilAeuammuuiiiy
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€ =78, ¢=-12(c, ¢, +5s,), ¢,=-1/3(c,¢,+ q €, +s)
Y [
zldaumsdnyazmnie

2 A
m+cm+c,=0 L

m3+clm2+czm+c3 =0
1 [ 9 Y
4.13) maunzannaumsanyazmmzlude 3.1.3Tagld

Solve[m’ + ¢m+ ¢, ==0] 130

Solve[m’ + ¢,m’ + c,m + ¢, == (]
A g o w a a
FutumaeluTsunsuuuniimdin

§ o J o @ A [ o 1 3 '
4.1.5). Lﬁasummﬂmﬁwm'lﬂclwffa 3.1.4 15109 UUNLEND 1T IULD)

[ (Y] I~ I~ 1
aunzweenu ladusie Ididumiezeaseonua



39
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