Iseddgba yiyato 2 Differential equation 2 Equation différentielle 2

Iseddgba yiyat¢ onigboro ipele ékéji
( Differential equation )
1 Alaya péld itim¢ awon oro
Awon isedogba ti irisi won ri bayii :
(E) a(t)y”(t) + b(t)y’(t) + d(Oy(t) = f(t)
Ni a n pé ni iseddgba yiyato onigbooro yepere y jéis¢ rere tia o mo; a, b, d ati f

jé awon isé rere ti a mg. Awon isé a, b, d ni a f pé ni olulopo IYIT* ti fsijé apa
keji isedogba

Alayé 1.1
Nigba ti a ba mt ikoko I ti R ( Ounka rere ) a gba pé
1. Awon isé a, b, d jé alainiho nina ikoko I
2. Fun gbogbo ta(t) #0
Pélu awon alakale wonyii, abajade ( E) 16ri I ni gbogbo isé y ti owo K? 16ri I,
(E) dogba fan gbogbo t ti 1.
H ni awon kani waju.

P¢la awon kani H

Oro
- A maa so pé ojutun isedogba ( E ) jé isokan ti is€ fba jé odo fun gbogbo t ti I,
eyi f=0.

- A y60 so pé ( E) jé oni olulopo alaiseéyipada ti awon is¢ a, b, d ba j¢
aldise¢yipada.

2.1 Awéjitii isedggba IYII* onigbooro ipele kéji
2.1 Béya ojltii wa
Idaaba 2.1, nigba ti kani H ba jé 06t0, a 1¢ so wi pé isedogba ( E ) ni ojutun
ailonka.
Alayé 2.2
a ségboro kani ibére ( KI) dé awon kani irafé y’(t)) = B nigba ti t, €1. Isoro
Gauchy t6 Jémo IYII onigbooro ipele 2 béeére fin isopo kani ipele méji :

a(t)y”’(t) + b(t)y’(t) + d(t)y(t) = f(t)

y(to) = a, y’(t) =P.

(P)
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Ojutuu yii fi da wa 16ja pé abajade okan péré ni isoro yii ni.
Abuda 2.1 :
Nigba ti awon kani H ba jé 06td , &yi maa timo si pé isord Gauchy

ni abajade okan péré nint I.
Akiyesi :

Nigba ti ko ba si kani ipilé IYII Gauchy ni ojutin ailonka pelu kani méji, ipilé
ojutuu jé okan péré.

Bii ti IY1I ipele 1, abajade yii maa fin wa ni alakal¢ isird ojutut idogba
IYII ipele ekeéji.

Abuda 2.2
Nigba ti a ba mui ikoko I ti R ati ( E ), ti awon kani H si jé 06to, abajade gbogbo

(E)je
y(t) = yu(t) + yo(t)

e yi(t) jé abajade ti isedogba isokan to jémo ( E ) ti a pé ni Ej
(En) a(®y”(t) +b(t)y’(t) + dO)y(t) =0
e y,j¢ abajade akanse ti (E).
Ipele méji ni a maa 10 fan awoéjatun, bii ti IYTT ipele 1, a méa 10 ipele méji fin
abajade is0ro
1. Isord awon abajade iseddgba isokan ( Es )
2. Awari abajade akanse isedogba patapata

2.2.2 Awojitui isedggba IYII akanse ipele 2
Isedogba I'YII akanse t6 ri bayii ni a fé méjutd
(En) a(®y”(t) +b(t)y’(t) + dO)y(t) =0
Nigba ti awon olulopo ko ba ti j¢ aldiseyipada a ¢ ni oro kan pat6 fun ojutuu
isedogba
YT ipele ekéji to si yato si isedogba IY1I ipele 1
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Aba 2.2 Nigba ti I ba jé ikoko ti a salayé, awon a,b, d si j¢ aldiniho ti a(t) # 0,
awon ojutut awon isedogba alaiseyipada ( Es ) ri bayii.
y() =L yi(t) + pya(t)
Nigba ti yi, y» jé ojutun ti ila won ko jemo ara won, €yi t6 timo si pé y1(t)/y2(t)
kii se alaiseyipada awon onkaye A ati p jé alaiseyipada onkaye rere. Eyi timo si
pé awon ojutun j¢ agbégbe akdjo eleto-itokasi olopo méji.
Nigba ti a ba telé aba yii a yoo ri pé ti a bA mo ojutiu méji ti ila won ko papo ti (
E:x ), éyi timo si pé a 1€ mo gbogbo ojutu.
O si tan rorin pé ti a ba mo ojutiii Okan ti iseddgba isokan IY1I a 1& ri ekeji t6
yato si ti akoko ti yoo si wa fin wa ni anfaani 1ati mo gbogbo eyi to ku.
Alakalg¢ idiku atotelé : 6 jemo alakal¢ iyipada aldiseyipada. Ona ni :
ipele 1 : Ifiniwo ojutin y, ti isedogba ( Ex ) : E wo irisi isedogba naa ki ¢ si 10
awon is¢ onirilye pupo wonyii.
t, t*, ' (ti a(t) + b(t) +d(t) =0, y(t) =¢€'
Ipele 2: A 4 se awari ojatid y, ti ( Ex ) pelt alakale iyipada alaiseyipada, éyi to
tumo si
ya(t) = K(t)y:(t)
ipele kéta : ojutun patapata ni
y(t) = A yi(t) + pya(t), ou A, p € R.
Is¢ adase

(a) ty’+ty’—y=0
(b) ty”-2(t-1)y’ +(t-2)y=0t>0
()

Iri IYII onigbooro isokan ti ipele kéji oni olulgpo alaiseyipada :

(Ec) ay”(t) + by’(t) + dy(t) = 0.

Tia, b,d R pela a# 0.

\ N1~z

A fé 10 alakale idiku atotélé fi rojutun isedogba yii. Ipele akokd a yoo béere ti
isedogba ni ojutun ird y(t) = e"
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y(t) — ert y’: rert y”: I.2ert

Nigba ti a ba k6 gbogbo éyi sinti (Ec) (ar®+br+d)e"=0

arr+br+d=0

Afidamo isedogba ( Ec)

Iyasotd A =Db2 -4a iseddgba r, ati r, ni awon orisun ( onkaye rere tabi tosoro to
yato tabi to dapo).

Nigba ti déta A > 0 isedggba yii maa ni orisun méji r; # r, onkaye rere ti
yi(t)=e" ati  y2=¢™

Won j¢ ojutut to yato ti won o si 1¢ pade ara won.

y(t) =K e™ + K, e® pela K1, K2 aldiseyipada alainidii

Nigba ti A <0, isedogba wa maa ni ojutiit méji ti won jé onkaye tosoro asopo.

r=a+if ati r=a-1ip

y(t) =K e" + K, e"pelu Ki, K, € C jé onkaye tosoro

Nigba ti a ba f¢ jé ki won j¢ onkaye rere

y(t) =e" (Acos( pt)+ Bsin(ft) ) A, BER

Nigba ti A =0 isedogba maa ni orisun eyo kan r=-b/2a ( orisun ilopomé;ji ).
A maa ni yi(t) = e" orisun IYII isokan ( E. ) pélu alakal¢. Péla alakale idiku
atotelé a a ri ojutun kéji.

ya(t)=te" ti won si yato si ara won 1ona gbooro

y(t) =e" (A +B(t)) A, B alaiseyipada alainidii
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Is¢ adase

(@ 2y"+3y+y=0 (dy"+2y'+y=0,
(b) Sy"+2y'+y=0

2.2.3 Awari ojujun akanse
A 4 roronuwoye sori IYII patapata.
a(t)y”(t) + b(t)y’(t) + d(©)y(t) = f(t)
Eyi timo si pé a i wa ojutiud akanse. Niikan ti a maa se ni ki a wa ti aba lé ri
ojutuu t6 fojui han, bi ko ba jé bée a yoo 10 awon alakale wonyii:
- IYITI onioluldpo alaiseyipada
Nigba ti apa keji ba ri bii
f(t) = acos(t) + Psin(t)
Awari ojatun akanse to ri bii
yo(t) = ¢1 cos(t) + ¢, sin(t)
- Nigba ti apa keji ba ri bii
f(t) = €™ + Py(t) pelt P, onirtiyeppo oni iyi n
o Akoko 1° Nigba ti
aM+bA+d£0 eyl to timo sipé A #1; ati L £1,
a maa sawari ojatut akanse ojutuu akanse ti iri si wa bayii
yo(t) = €"Qu(t) ti Q. onirtiyepupo oni iyi n
e Ekéji 2° Nigba ti
aM>+bAl+c=0 pela 2ah+b #0 éyito timy si A=r; A=r;
avec rl # r2

A mada sawari ojatuu iri si maa wa bayii :
yo(t) = €"tQn(t) ti Q. onirtiiyepipo oni iyi n

Eketa 3° Nigbati A=r;=t

rrrrrr

yo(t) = " ?Qu(t) ti Q. onirdiyepupg oni iyi n
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Gbogbo : Alakal¢ iyipada alaiseyipada
Ilana pataki kan nii :
A ti ri ojutun iseédogba isokan

yu(t) = Ayi(t) + By2(t) a maa sawari ojutua

yo(t) = A(®)y:(t) + B(t)ya(t)

A maa sawari awon iseé to saeridaju ilana éto yii

[lana yi(H)A(t) + y2(t)B(t) = 0
yr(OA’ () +y2 (OB’(1) = f(t)/a(t)

[lana éto ni ti ilana onigbooro (A(t), B(t) ) ti
Awomo :

vi)  ya(t)
yo@)  y2’(®

W(t) =

Equation différentielle 2

Ti ann pe ni Wronskien ti y; ati y» sé e€to (1) ni awon ojutut ?

Bée ni nitori w(t) j¢ odo

W(t) = yi(t)y2’ (1) -y’ (D)y2t) = yi(H)*(y2/y1)(x) # 0 Nigba ti y1 ati y2 jé

alapogba

IYII* (isedégba yiyato onigboro ipele ékéji)



