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Initial value problem to solve: Given

Iy() 2Ly = %y
dx

y(2) =e
Solution: y := Odesolve(x, 3) y(3) = 15.0961
3
. [3
=l real y(x) == eVX 7 real y(3) = 15.0958
x:=2,2.001..3
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Initial value problem to solve:

Solution:
Solution:
x:=1,1001..2
9-
1.75-\
y(x) 15T
1.25T
Yiziateds
X
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Given

y'(X) +

2-X

y := Odesolve(x, 3)
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x4+ 15

y(X)
y(2) = 1.6685

ez y(1) = 2 WM

X
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Differential equations

. (D)

. (2)

. (3)

y(1) =2

real_y(2) = 1.6685




Differential equations 3

MamRaRagaNNIIELduauAUTidas FnIni
sumaBadududuiiaes dnduil Aasumsfideuldlugiuuy
a(x)y” + b(x)y’ + c(x)y =d(x) Lﬁ'a a(x), b(x), c(x), d(x) Wudenduaaesiuls x
Tushiail azAnmsmeaiasg nsain a(x), b(x), c(x) Wumaim wag d(x) = 0 Wi
namde msmeamatrssaumaudusuduiises Al wwsifisuuuuiy

ay’ +by +cy=0 4B a, b, ¢ WuUIUISI Waz a = 0 ¢))

2

FUMIWYN ar? + br + ¢ = 0 (38nT) duNI5AIY vasaums ay’ + by’ +cy = 0

MImuaRaem luzasaums (1) Ansan aadl

ﬁ”l“l/iuﬂlﬁ'r =m L“ﬂu‘ﬂﬂ?lmauﬂ’l‘i ar2 +br+c =0
INTIERENY am? +bm+c =0
WSIEN a(e™ )" + (™) +c(e™) =am?e™ +bme™ + ce™

(am? + bm + ¢)e™
WAz y = e™ Wuwanasuasaums (1)
Tuvhueadeniu y = ke™ uia k Wumesi Wunawmaszasaums (1) ae

NVBIFNMTEIY ar? + br + ¢ = 0 TrlumsmuaRaeyasFuMs ay’ + by +cy = 0
lagsdaaguaaluil
A3ain 1. nvesdumsdiedudruiuass 2 SHuau Feilmerenu fde my wae m,

X Wa ki, ko tHuenein

wawap Uiy = ky e + ky ™2
nsdii 2. nasENmshefiuinuase 2 Sunudimniy fa m
wawaplUie  y = kg e™ + kpxe™ o ki, ko e
b 3. nzasaumstaduiinudadou 2 S fe my = p + qi wez my = p - g
nawaplUie y = ky e™* + Ky eM2
wzaziy ky e 1 4 kp @2 = kg e(PHADX L o(Pai)X
= Kk ePX gOxi ks ePX g—0xi

ky e (cosgx + isingx) + ky ePX(cosqx — isingx) (LWFIEM el = cost + isin t)

eP* ((ky + kp)cosgx + (ki — kpi)singx)
= eP* (Kjcosqx + Ky singx) W Ky = ky + ky Uaz Ky = Kyi — Kpi
& o';vl o pX . P &, ' o
wzaziuNamasm i@ y = ePX(Kjcosgx + Ky singx) tHa Ky, Ky tUuaesan
uanndasgindusniinhslumsmuawasyesaumslaasiiag e Uil
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Made  mMvuey’’ - 4y = 0 W8 y(0) = 1 uaz y'(0) = 0 3am y(1)

ad o

2

-4=0 %Qﬁi’]ﬂ‘ﬂﬂ\?ﬂuﬂ’ﬁtﬂu -2 ey 2

M dumMsdeda r
Fuiunamasmluite y = kg e + kg e o kg, ky Wudah
uazazlan y' = -2k e + 2k, e
WL y(0) =1, y'(0) = 0
Wz ky + kp =1
-2k, +2ky; =0
o uz = l v = l

Wzl ky = 5 uas ky = 3
WNTIERLHUKBIRAERINEABD v = % e X . % e2X
WAy y(1) = 3.7622 O
Initial value problem to solve: Given

y'(¥) -4y(x) =0

y(0) =1

y'(0) =0
Solution: y := Odesolve(x, 1)

y(1) = 3.7621
. 1 —2x 1 2x
Solution: real_y(x) == —-e +—-e
2 2
real_y(1) = 3.7622
x:=0,0.001..1
41 41
1 _2x 1 2x
x) 2t e e ot
y(x) > >
0 0.5 1 0 05 1
X X
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(%

q0819  Mvue 4y’ + 16y’ + 17y = 0 i y(0) = 1 uaz y'(0) = 0 WM y(3)

359 anmsdede 4r2 + 16r+ 17 =0

v ~16+116 — 4(4)(17 i
waznnlolu r = A7) _ 16+4i _ g4

204) 8
Manueamanmlufe y = e 2¥ (K, cos(%x) + Ky sin(%x)) Wa Ky, Ky Wumasn

%i

W y(0) = 1 nszaziy Ky = 1 wszasiy y = e 2X (cos(%x) + Ky sin(%x))
WIEN y’ = —9¢ X (cos(%x) + Ky sin(%x)) + g X (—%sin(%x) + % K, cos(%x))
uaz y'(0) =0 WZRZIY 0 = —2 + % K, [wzaziy K, =4
NN y = e 2X (cos(%x) +4 sin(%x))

NS IZRZUY y(5)=0.1528

Initial value problem to solve: Given
4.y"(X) + 16-y'(X) + 17-y(X) = 0
y(0) =1
y'(0) =0

™)

Solution: y = Odesolv{x,gj y(?} = 0.1528

Solution: real_y(x) := e_z'x-(cos(i\ + 4-si 5\\ real_y{i\ = 0.1528
2) 2)) 2)
x:=0,0001. %
2
1 1
0.75+ 0.75+
y(x) 057 real_y(x) 0.5
0.25+ 0.25+
0 0.79 1.57 0 0.79 1.57
X X

tanaslsznaunsdauIzn 2301266 Computational Mathematics

Page 5 of 8



Differential equations

[ep}

(%

20819 awmnwawasmluaasaumsy’ - 7y’ + 12y = 0

359 dumsiede 2 —7r+12 =0
r-4)x-3) =0
r =3,4
Fafunawasiluia y = kg X + ky e o ki, ky dueen O

(4

T8 WwKaaem lUzasaums y'' + 4y’ + 4y=0
2

281 dumsteha 2 +4r+4 =0
r+2)2 =0

nvasamMssiuinusi 2 Snudsiiadiy da r = -2
fatunawazmluie y o=k 62X+ koxe2X iiln ky, ko Wudeedn O
Pate smuawasmluresEums y'' - 2y’ + 4y = 0
589 sumsteda 2 - 2r + 4 = 0 FeRNVBENMSTY

_ 2i,/4—24(1)(4) i gi\éz 1t i
FaunamaemlUAn y = eX (Kicos v3x + Ky sin ¥3x) 1D Ky, Ky ludaeda O

msennulasld Maple
> equationl:=diff(y(x),x,x)-7*diff(y(x),x)+12*y(x)=0:
> dsolve({equationl});

{y(x)=_C1 e(sx) + _C2 e(4x)

¥

> dsolve(diff(y(x),x,x)+4*diff(y(x),x)+4*y(x)=0);
y(x)=_C1 e 7y _C2 e ¥ x

> dsolve(diff(y(x),x,x)-2*diff(y(x),x)+4*y(x)=0);
y(x)=_C1e*sin(,/3 x) + _C2 e* cos(+/3 x)

> equationl:=4*diff(y(x),x,x)+16*diff(y(x),x)+17*y(x)=0:
> equation2:=diff(y(0),x)=0:

> equation3:=y(0)=1:

> dsolve({equationl,equation2,equation3});

{y(x)=_C1 el %Y sin@) etV cos(;]}
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Differential equations

Made  Mvuali x = 3x + 3y

y' =x+ 5y
x(0) = 5,y(0) = 1
AW x(0.5) waz y(0.5)

Initial value problem to solve:

Given

ix(t) = 3:x(t) + 3-y(b)
dt

Dy = x® + 5y
dt

Solution
(f

g)

:= Odesolv

x(0) =5

y(0) =1

(o

f(0.5) = 48.2467

9(0.5) = 37.3737

t:=0,0.0001..0.5

507

WANBLHG MIMHARAEII Wl x(1) = 3620 + 268 uaz y(1) = -2 + 266t

WWERANY x(0.5) = 48.3259, y(0.5) = 37.4528
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wuvilnye
1. 1.1 cos®x dy _ sinzy =0
dx
1.2 X2 +1 dy =X
dx y
1.3 % dy = % dx
ey +y“e
1.1
1.2 (y - e*sinx)dx + dy =
1.3 cosxg—i +y=1
2.21 y'+y -2y=0
2.2y +16y +64y=0
2.3 y'+8y =0
24 y'+4y +5y=0
2.5 y'+5y —6y=0
3. 3.1  mvuald
N x(1) waz y(1)
3.2 Mruali
N x(1) waz y(1)
3.2 Mruali

(x—l)sg—i +4(x—1)2y=x+1 Wi

Wi x(1) waz y(1)
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=
0 LB

Wa  y'(0) =1 uaz y(0) = -1

Wa  y'(0) = -4 uaz y(0) = 2

y(0) = 7
y(/3)=2
y(1) =3
_1
Y(3)— 5
y(0) = -1
y(§) =2

Weo Y1) =-4uszy(l)=2

Wa  y'(0) =0 uaz y(0) = 1

Wa Y1) =2uazy(1) =1

X =3x - 4y

y' =2x - 3y
x(0) =17,y(0) =5

!
X

2x - 10y

!

y =-x-y
x(0) = -3,y(0) =6

4
X

4x + 2y
!

y =3x + 3y

x(0) = 2,y(0) = -5
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W y(1)
N y(2)
Wi y(2)

Wi y(4)
Wi y(1)

W y(TT)

Wi y(1)
AW y(1)
Wi y(2)
Wi y(1)

W y(2)



