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1
.3

1. verify that y is a solution = substitute y

2. see if it's linear or not / find the order

1 . I generate the differential equation

- Find the behavior
1"!125
2 y =0 -- 14

3 5
y y555,J

3 if yo : The arrow goes up
if yso : The arrow goes down *

6 Find lim y(t) (i Con take it from the Plot
t-x

7& , YHto=Yod8SjtI ;
2-%

.855-4:5%&

Behavior : Lim 3(t) = 2 307 X

S Y yo = X

- - 30 < X

- How to generate the D . E in these questions ?

= Rate in-Rate out
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2 . 2

I separable
make dy in one side and of in the other side then integrate
Sometimes you need to assume u or use partial fraction for integration

2 Homogenous

general form or
S

how to salve ?

1 let y= uX 2 d =V 3 substitute thesoat

Y
V =

x--v-y)5.

2
.

5, 51951)-

Ye5. 9 45 , separable l linear&$50,

3 Liner (method of integrating factor (
general form : y' + P(t)y = g(t)

how to solve ?

y (t)=t ( ueg(t)dt + C , cl =
e/Pltidt

1 you have to check if it's linear first
2 then you have to make it as the general form
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2.3 Tank+ Cooling

1- Tank

① Rate in- Rate out

= (flowin ) = (forort51)

*Sometimes you have to build on equation for its

&-stWo& "I

&2055

·
2. Newton'sLow of cooling

= - 12 (4-T)

U : The temperature of the object

↑ The temperature of the room

K : Positive Constant

1 divide by In-t) then integrate
2 we usually use separable method to solve

3 the answer will be In/swthl , give it
-

y then suppose e = A and Continue
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2
. 4 see if there is a unique solution Without Solving - Bernoulli

What can he ask me ?
I is there a unique solution for this lup12 find the interval

1 - Linear D .E

I make it like the form y Pity = git)(gj&i jus

2 git) , P(t) 31,:p
3. Find the interval thatContains the initial Value to for y(to) = Yo

4 if we did all ofthis There is a solution and it's Unique

2- Non-Linear D . E

I differentiate y'to get y" (given y' and Y(td) = yo)
2. see the interval of y'and check if it contains to

3 see the interval of"and check if it Contains Yo

Both true= it has a unique solution

One at least false -) We have to solve the original IVP

3-Bernoulli
general form : y1 + PHy = g(t)y" , nER

if n = 0 :

-

g) +P(t)y = g(t) =) Linear

if n = 1 :=

y + (git - D(t)) y = 0 = Separable

If n # 0 , 1 :-

I let v = y - n

2 find y'as "(1-1)y"y' = vi

3 divide by you to remove theother side

Y solve as Linear in V Uploaded By: Malak Dar ObaidSTUDENTS-HUB.com



2. 6 Exact equations

First : the equation is exact

2x + y2 + 2xyy = 0 , y(1) = 1

1 Find M and N

N = 2Xy
2 819N , 918M

n = 2x +y
*

2 Differentiate N By respect to X , and M By respect to y
NX = 2y

My = 2y Theycre equal =) exact

3 Choose N or M to integrate "does not matterin
7) = (fx = / m Or f = /y = In stai

f = (2x + y2dx =) f = X* + y
*
x + g(y)

4 differentiate f with respect to y then make it equal
to the other Variable (M or N depends on g(x)ong(y)
f = 2xy + g'(y) = 2Xy
(gi (y) =0 => g(y) = C ,

-> Prtg(y) in its place then make the eg . equal to C
f = X2 + Xy" + C = C

f = Xi + Xy = C

6 Apply theCondition Y(X0) = Yo

12 + 1x = c - C = 2

The final answer :
-y2 + Xy2.2 =0
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Second : the equation is not exact

1 My - Nx = f(x) = =
ef+ (x)dx

N

or

my - NX = f(y) => i =
e( f(z)dy

2

M

then we multiply the equation by I to make it exact
then we start again from the beginning

iXEuler Formula :-2 = CosX + iSinX

Exp
. rewritee

= exe e [Cos(-) + isin(-) J
= e [Cos - Sin (5)

= e[0 .5-i]

O 30 45 60 90

* How to find sin
Cos Y 3 2 I O and cos without

Sin go 12 3 Y Calculator

2
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2 .8 Picod's Iteration

general form :- = f(t ,y = y = (f(t , y)dt
t

Y(t) = 0(t)

=)
f(t , x(t))dt

Then I take the Lim for On
00 = 0

0.=fit , oldt

lim On=n

t-

its usually on a shape like
① = !+(t , 01) de

=fit
, On-1) de

this nt" or something
n !

2. 9 whissingt and missing y:

I missing yo 2-clissing :-
V = y ,

v =y V= y 'y" = v'v

Why to use this method ?
&8%V9 34929)
Y5895ms ,yadVj3

How to solve ?

1 use the assumptions above based on theCase

2 apply them to the equation then solve for v = IV
3 after you get v= y , solve for y = /y = /V

Remark
t -t -t

Cosht =
e + 2 Sinht =

et-e
2 2
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3.1 + 3 . 3

When to use this way "n2 + Plt)r +q(t) = g(t)
"

I coefficients are constants
e higher order linear equation

Case 1 : r, Fre
Mit

Y . = e , ye = ext

Case 2 : v= = r

y = ext Ye :
text

Case 3 : r= <Mi /Complex roots)
M = < + uli · M = X =

uli

Y = etCoslat)
, Ye = etsin(at)

Complex : i = F
,
i= 1

,
i = -r

,
i= 1

120
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3 . 2

1- how to find the largest interval -
- do it as the form y"- Pitty'-gut)y = 0

- 71 ,819,

- find the largest interval that Contains Y(to) = Yo

2. Principle of superposition
=> if y ,

and ye are solutions for y" + Pity + &It) y = 0

and W(y, Yet to ,
then the linear Combination

Cy ,
+ CaY2 is also a solution

=> Y ,
and ye are independent if W(Y1 ,Yet 0

3. The Wronskian Solution W(y , Yz)(f) :
# if I have y ,

and yea

W1y, Ye(t) = Y : Ye

3! YI

# if I don't have y ,
and ye (Abel's Theorem (

=>(P(t) da
W(y, Ye(t) = ce

U - Fundamental set of solutions :
Two conditions should occur to say that (ly) is Fo S . 3

1 Y , and ye are solutions to y" + Dy + q(t) y = 0

2. y ,
and ye are Independent (W1], Yet) + 0)

-. Finding Fos . 3 With no y ,
or ye , with just interval

11 11 11 11 I
↑ let Y , (tol = 1" "Yiltol = 0 Yeltol = 0 Yeltol = 1

" (to getw + of
2. Find the Charastanetrec equation , then generate y
3. Find G and On in the two Cases to get Jo and Yy
- if he gave meon interval : can Choose any toUploaded By: Malak Dar ObaidSTUDENTS-HUB.com



On Point 4

① Verify if y , andyo are solutions for the equation :

y, = X , yi = 1
, y = 0

11 - XcotX) +0 - X + X = 0 = Y , is solution

& z = Sinx , Ye = COSX
, Ye = - Sinx

11-Xcot * -Sinx -XCosX + Sinx = 0

SinX + X SinxCotX - XCoSX* = O

#Six* C) sosx)=
S

CosX-20sX = 0 =) y ,
and ye are solutions #

② Verify thatW1y
, ye) #0

WIX , Sinx) = X Sinx
= XCosX-Sinx #0 <XIN

I CoSX

W(X
, SinX((#2) O = they are Leniarly independent

·Since they are solutions and LE

=>[X , sinx] form a fundamental set of solutions #
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On point S

N- 1 = 0 =m = 1
, rz = -

y = cy. + (yz =) y = c ,
et + Get *

=> y = et
, yz = et

Case 1 : y
,
101 = 1

, y:10) = 0 , y' = Get-cet

from * C ,e + Ce = 1 =) C +( = 1 *jt = 1
, y=0

.-

C , e -Ce = 0 =) 4 -C = 0 + y + = 0
, y
=0-

-

=> C = 22 = 1/2

Yz = et , et =>Y = Cosht
2

Case 2 :- Y2(d = 0 , Y20 : 1 , y =Get-cet

C,e" + Ce = 0 =C + 2 = 0
-
C =t

C , e -ce = 1 = C -C= / 2 =-

Yu = et - et
=> Yy = Sinht

2

· [Cosht
, Sinht] are Fundamental Set of solutions

#
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On Abel's theorem

y + By + ety = 0 = D(t)=
t

w(y
, yel(t) = c epide

= cet-E
w(y, ye(1) =Y = 2 = = 2

W1y.
, (2) (t)=2

=) Wh , 32(5)=
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3.1 : have y,
and want to find ya

When to use it ?
1 when hegive me y ,

and ask for theotherOne

↓. Reduction of order method :-
1 let y = vy ,

2 Find y' and yll 3 y825
IfI still have v of order 2 :-
↑ let w = v

I
5 Find wh 623

7. solve it Using linear rule as in Chapter 2 to get W

& then find w from IW" , then find y fromV

2- Reduction of order formula :-

Y2= Y , SW(y,Y2)(t)
y?

Solve the example below using this method ?

fDCt) 6

W(y, y 2)(t) = C e => W(y ,Y2)Ht) = Ct

ye = th) t* t

-

Yz =
5 * don't take the constants

It may confuse you in the

multiple Choices.
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y" -

Gy y = 0 , lety

y = 2tv + tivi , y" = zv + utr' tr

(2v + utu + +2 ry) - 6 (CV + E+)+ vi)T

tiv" + ytr-6tv +-+You

th"-2tv' = 0 =) (tv"-2v)= 0 let w = vI
w = VI

tw-zw = 0 = w
!

- w = 0

utl = e

= (z
= u(t) = t

- 2

w(t) = t [loxt de +c) + w = c = vi

v = (c) = v= +3 + = V = At + C A= 3

y = Vy ,
=)y

= (A + 3 +c)(t4

7 : At5 + Cth Since this is y ,
Even ye = -3

Cy+Gy find aby
·- , y

,
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3 . 5 + 4 .3 Non-homogeneous d.e
form : y" + PH)y' + &Ht)y = g(t)

↓ P(t) , q(t) , g(t) are constants

2- git) is : Constant or poly or exponential or sin or Cos

or finite Sum/product of them

How to Solve ?
I findTh by Setting the equation to zero let g(t)= 0

then solve it normal as 3 . 4 rh+ Plt)r + q(t) = 0

I find up , depending on glt) form as follows :-

1 g(t) = Cert => yp = Aertxt

2 g(t) = Cnt" + Cn+t!..- =) Yp = At + Bt". ---- *t

3 git=Csinit or Cecost or Cisinut + Clos it

=> yp = A sinut + Bcosrt *t

↑
g(t) = Cert * CeSin , cos = Yp = etAsin+Blos *t

·
g(t) = (t * Sin

,
Cos => Yp = (At+B /sin + (Ct +D) cos

6 g(t)-somethinga something I have to split them

YP .
= g , (t) * t, YP = 9c(t)xt" = Yp = y , + ye

When to multiply by E ?
i look to yu ,

if there is overlapping between hand yp
↑ multiply by t to avoid it , 5= 0 , 1 1 2 -----

3 find yp , yp , I'd and substitute in the eq to get A , B--

4 The most important : y = yu + YPUploaded By: Malak Dar ObaidSTUDENTS-HUB.com



① Find Ih :-

y" - by - yy = 0 = r yn -u=0 =)= -1
,

v= y

Yn = <y + Cyc = In = Cet + One
4t

2 Find yp8

y - by - uy = 2Sint = Yp = [Asint + Bcost]

t= 0 because they are independent = Yp = A sint +Blost

B , A,Ed

Yp = A cost - B Sint y"p = -Asint-Bcost

↓ A Sint-Bcost)-3(Acost-BSint)-4(Asint +Bcost) = 2Sint

->A sint-SBcost-3A cost + 3 Bsint = 2Sint

Sint( = SA +3 B) + Cost(=SB - 3A) = 2 Sint

(. SA + 3B = 2)x5 = )
- 25A + 15B = 10

=)A=
-

5/17

7 JB - 3A = 0) * 3 - 9A - 15B = 0 B = 3/17

9D = -5 Sint + 3 cost

17 17

y = yn + yp =) y= C ,et,cet - ssint + 3 cost

17Uploaded By: Malak Dar ObaidSTUDENTS-HUB.com



y" + y = t + tsint , Pn = m+ 1 =0 =) r= + i
,
r= - i

y = Cetcost) + Creatsint) Yn = CCost +C Sint

9, (t) = + = ) Y = At +B

9 ((t)= sint = yc = [(ct +D) cost + (Et + 5) sint]* t

WhyAt ?
Because Dcost and Esint exist on yu , So inwe to

multiply by t to make them independent
& A

=> yp = y , +yz =) yp = At+B + (Ct+Dt) + cost + (Et+Ft)tsin

y = yp + yh

Y = At+B + (Ct+Dtltcost + (EtFeltsin + C Cost + CSint
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U . 2 Same as 3 .5 but for higher order

1. FindIn following these steps :-
1 Find the Characteristic equation
2 Find the factors of the smallest derivative

3 Simplify the equation using Long orSynthetic division
y find the values of r , then generateIn

The Synthetic division for Ay" +By"
"

+ Cyn------- O

Since 2 is the factor mn Mn-lmn -2
----

↑ used as a zeno of r

z = (v= ro)) *
A B C ----

·

* ↓

* if r in 2 2 #

8
equls-3 =) z= -] AA
and so on

The Long division for Ay" +By"" + Cyn------- O

The answer

(r-ro) Am + Bmn cm-2--

2 Find yp like 3 .5

3 y = yn + yp
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﷽

-2t Et
ex .
Y'y"-y + 2y = e + e Cost ,

Find y
1 Find the Characteristic equation
r3 + r - r + 2 = 0

2 look at the smallest derivative 250 and find is factors
how can i get 2 ! => - 1 * - 2 or 12

then +1 and 2 are the factors

Substitute in y and see which one of them is a solution

r - 2 is a solution) (r + 2) = 0

S

3. Find the full equation Using one of these methods

Synthetic division o Long division
-

&51 1 - &
-

as n
d

a no m2 = r + 1

11 -12 r+23 + n2=r + 2
-

- 2 -2 2 -2 m3 + 2n2

1 - 1 180.

/ 0 - m-r + 2

↓ ↓ ↓ -r2 -2r -

m2
=
r + 1 E 0 + r + 2

⑧ r + 2
-

I O

1) The final equation is (r+2) (r2-r + 1) ,
find m

= 1 + 1 - 4 = +32

r= - 2
, t+ i

, t-
Th =CertCesin(t) + Ce

* cost)Uploaded By: Malak Dar ObaidSTUDENTS-HUB.com



-2t E -2t

g(t) = e + ecost =) Yp ,
takes e

2 "t
Yp takes 2 Cost

E

Yp = Ae
2 t
xt =) y = Atec

YP = BetcostDetsint
Yo = BettcostDet sin
Yp = yp + YP2

- 2h
YP = Ate Bett

cost Det sin

Finally

y = yp + yh

- 2h

& Ate + BetcostDet sin
-2t

# CeCesin(t) + Cze
* cos)t)
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2x : r = 2 , 2 , 2 ,
3

,
2141

,
2141

,
214 :

y = pett-Citet-CtetGet

· Cetcoscut + Coetsin cut)

- Cze +coslut) + Cpett Sin (4t)

- Caettcoslut) + Goetcost)

-DisN &j -09

- &ismigi's Is: grouping I

11
r + thezero19 :%%2

& :jj 3
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3. 6 Non-homogenious

genera form : Y" - Pity" + &(t)y = g(t)
When to use it ?

1 if git) is any function in the world

2 if P(t) andAlt) are constants or functions

1 - PIt) and Alt) are constants :
i find yo and solve normal

2. DIA) and gith are NOT Constants : -
he should give me y or y , ady2
then i find the solutions directly by U and Ve
or i may use Euler to solve it

I find yu
as in 3 . 5 by theChar. equation

2 find yp
Y : Vy ,

+ Veye , where

I
Ve = Y , (t)g(t)V =

=
=(32(t)y(t) SWly, y2) W(y ,, Y2)

* I have to make sure that the Wronskian0

3y = yn + yP
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ex ·

Euler : m2 + (3 -1)m + y =)m2 - 4m + y = 0

(m -2((m - 2) =) m = 2

yn = C , e2nx + C(nXem *
=) yn = C ,

X2 +C2X
*
Inx

Y = X2 , ye = X2 In X

W(y, Yal(t) = X* Xinx
= X3 * 0

2X X +2X(nX

* rearrange the equation to general form :Y"-y+ = Inx

=_/Y = v = c)Xin =-(in2x
X

V = = -)4"du== mu let v = In X

du =- Ydx

V =/YU(x)
V2 = (udu Ve = In let v = In X

2 du = YdX
Yp = V, y , + Vayz = yp = X((nx)3

6

y = yp +y =) y =
X ((nx)

+ C ,
X* +C2Xnx

6
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5. 2 Solving D . E using series

When to use it ?
- when the coefficients are polynomial functions
· and also it should be homog .

P(x)y+
+ Q(x)y) + R(x)y = 0

if P(X) #0 => X is Ordinary Point
if P(x) = 0 => X is Singular Point

what can he ask me ?

1 it may ask to find the ordinary and singular Points

2 to find the Solution using Series )51-8 % 100)

yan(X-X &TW1 jj

-

5561180

( j(l) XJ51"jQ
->

-515&5).Uploaded By: Malak Dar ObaidSTUDENTS-HUB.com



-

① let y=an(X-Xy= an

ylanx 55601i

(n-n
n -2

② substitute y , y' , y' on the equation
n - 2

(x21)(n-anxuxa
③ we enter the XS and number inside

&n(n-anyuannan
n= 1

④ make X"all alike in all equations
yn-2EXV , n-2- n

, add 2 above
, 506 2 in the index

n +2)(n +)anX-)anaxN
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⑤clake all the indices alite
Since thebiggest index is 2) sendthem all to 2

2a2 + GazX + En+nauX"nanY
4Xa

.+nanlan
⑥ make them together (suthX *

- satiX'---
. )

(2az +Gas)X* + (6as + 2a1)X
+

Ent(nan(nan
⑦wate everything equal to Zero
La6ao =0) 300 + au = 0=)az =

-aGaz + zai = 0 =La , + bab=

0 )ay+-a

Ane
* (n"-5n +6) an

n = 2 , 3 , %---=

(n + 2)(n + 1)
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n = 2 au = -(In -3) +o + ac) => ay = 0

---

n= 3 as = = (0 + (n =2) + ab) = ) 93 = 0

----

n = nau = - ((n-3)(n - 2) +0) = )a6 = 0

i
---

ano En = 1 , 5 , ----

Y = a0 + a ,X + a2X + asX-----

Y = do + aiX13aoX-ax----

y =doy-)-]
Y , Ye

⑧ Check the wronskian to see if its Lot

W(y, yc) = Y : (d) Yeo)

Yi(0) Y'(0)

= I O

* O
O I

it's linearly independent
Uploaded By: Malak Dar ObaidSTUDENTS-HUB.com



5. 3 Another was to Solve D.E , radios of Conv.

When to use it ?

· When the Coefficients are Not Polynomial functions

·When he asks me to find the first non-zero terms

The Rule : am = y() (Xo)
m !

Note : do = y(Xo) , a = y(Xol , given in the Q3

ao = y(0) = 1
,
a , = y'(d) = 1

ac = y"(01 ,
Find y"(0 : y"(0) - Iney(d) - 2y(0) = 0

2 y"(0) - 1 - 2 = 0 =) yM(0) =3

an=
z

as = y"CO) , diff the ego :)(X+ ) y" +y")- (Ince +xiy" + 2xy I6 - 2y' = 0 2+X2

dy = 4 Findy" (0) : yM01 + 3 =3 - 0 - 2 = 0

y((0) = 2

the first for terms : y = 1 + X +2X* + + XUploaded By: Malak Dar ObaidSTUDENTS-HUB.com



he also may ask me to find the radios of convergence

6. min 361
, 62) , 6: radios of P(X)

62 : radios of q(X)

Example -

P(x) = X 2+3X

=>

PW =

=RQ(x) = 1

R(X) = 1

Find theSingular Points : X (X +3) = 0 =) X=0 or X = - 3

Since P(X) equals &(x) we can draw once

2

Yo
o

we take the smallest : Gr = 62= /
=

-3 6 min[1 , 13 =) 6 = 1

Example -

P(X) = 1 + X2 , P(x)=Q = 1 , q(x)=Q(x) = 1 +X2

R(x) = 1 6 = 8

P(X) : 6 = - because there is no singular points

9)() : X21 =0 = Xi= 1 =) X = 19 a

Comparing to Z= X = & i I -

Je X =0
, 4= X ,3 ! thePoint X

.

&

-1 -

6 = min 30, 13 = 6 = 1 6 = 1Uploaded By: Malak Dar ObaidSTUDENTS-HUB.com



Example -

P(x) = (1+X)
, P(x) =

O =RQ(x) = 2X

R(X) = 4x2
for Pand 9 : X=

X= 0
a

they have the same plot
So

, when X = 0
, 6 = min E1 , 13 gene point

When X = 0 , 6 = / -1 -

X
6 = 1

X = t I
6 = Ge = 1 + (4) =

the Point

hence
, when X =E , 6= minh6 , Gab r X

when X =+ , 6= - 1 -

Note

when X = 0 : XoNes , 01 4 / Xs'

whenx = 1 : XoMrs. , 1 %&Xss

&Visit

4 / ,as X

+=Uploaded By: Malak Dar ObaidSTUDENTS-HUB.com



5. y Euler and Regular Singular Points (RSP)

Euler formula : axay" + bxy' + cy =0

The Solution : am2 + (b-a)m + c = 0

Cases :-
I ifm ma

y = C , X
*

+ Gym2

2 if mi = m2

y = CiX2 + CcX
* In X

3 if m is Complex

y = CiXCos(BInx) + Casin (BInx)

Example -

4 m2 + (0 - 4)m + 17 =0 = um" - ym + 17 = 0

- B = BL-YAC 1 + 16 - 16 x17
= y = 16) -16)

2A & 8

- 2i
&

↓

Y = CXCos(2InX) + CaX
*
sin(2InX)

Note : When it's not homog.) y = Yh + YP

Yh : from normal Euler rules . Yp : from variation of parametersUploaded By: Malak Dar ObaidSTUDENTS-HUB.com



RSP and IRSP

If P , Q , R are polynomial
if lim (X-Xo)P(X) < % and lim (X-Xo19(X) < 2

X ->10 #XO

then X = Xo is Regular Singular Point (RSP)

else if P
, Q , R are not polynomials :

if (X-Xo) P(X) < & and (X-Xo1q(X) < &

then X = Xo is Regular Singular Point (RSP)
if not

,
i have to find the taylor series to check

Example -

P(x) = 2x(X -2) P(x)=N 2x(x
- 2)Q(x) = 3X

R(X) = X-2

X = 0
,
2

X =0

lim (X-0)* 3 =>
3X <*

2(x-2)22(X-2)2

lim (X-0)"*BX henceX0 ia

X = 2

lim 3(X- 2)
X-> 2 2(x-22 =

hence
,
X=2 is IRSPUploaded By: Malak Dar ObaidSTUDENTS-HUB.com



6 . 1 Laplace

general form :([Fe3 =
Pft)· stde

1 23k3 = 1 7 L3 coshkt3 = S

52= k2

2([ext] = 1 8 (Set sinkt) = K

59 (5-a) + 12

3([t"3 = n ! a L3e
*
coskt] = 5 - a

sn-1 (5-a) + 12

4 L( Sin KA3 = K 10 (Seatt 3 = n !
32+ 12 (S-ajn + 1

=> L(Coskt) = S 11 LSt f (t)] =-d L3 fit3
322 dan

6 () SinhKt3 =
K

32- 12

12 (3y+3 = S"y = 5 "y(0) - S
-

"y(0) ---- Soy jo

ImportantNotes :

-Sint-cost
-Cost- cost

-> Sin(nt + k) = SinInt) Cos(K) + Cos(nt) Sin(K)

-> Cos (nt +k) = Cos(nt) Cos(k) = Sin(nt) Sin(k)

- (set* anythings = Llanything? With shifting s by n

ex . ([et2z = 2 ! eX .
(Letsinyt3 = y

(S- 1)3 (S+2)"+y2Uploaded By: Malak Dar ObaidSTUDENTS-HUB.com



6 . 2 Laplace inverse + solving IVP

ex.
"

(sys]
-

>↑DAS) + (BSDS-

As"+ YA + Bs" + 2BS +DS + 2D = S When the power is small

I solve by comparing the
3 : A + B = 0 ① Coefficients of S" ,

s
-

SI · 2 +B = 1 ②
5082A + D = 0 ③

2 - 3 : (2B +D) - (2A + D) = B - 1 = ④

1 + y = 2B =2 = B = +

Substitute in0 : A + y = 0 = A =
=4

--8 : - + D =0 = D = 4

↓ ((y)) =-)] +(
= - e

-2t

-]+Y

- 2t
- 2 - cost + Sinzt
Y Y Y

-2t
=Cosat + Sint-e

Y Uploaded By: Malak Dar ObaidSTUDENTS-HUB.com



ex . y" + 2y' + y = yet
, y(0) = 2

, y((0) = - 1

1. Take Laplace for each one of them

<)y"3 + 2 (3y3 + (343 = yet)

[Sy - Sy(0) - y(0)] + 2[Sy - y1013 + y = Y

= sy - 25 +1 + 23X = 4 + y=
S + 1

2. Put y Coeftesiants together , then make done

(S" + 25 +1) Y = 25 = 3 = 4

S + 1
2

(S +1) y = (2) +3)(s + 1) + 4 =) y = 23 + 55 + 7

(S +1) (S +1)3

3 find L"3Y) using anyway

252+ 55 + 7

(S +1)3 -* +H)3

A(S+j + B(S + ) + c = 232+ 55 +7 When the power
S = - 18c = Y is high we diffe

to find A , B ,C

Ist diff: 2A(S + ) + B = us + 3 &

S = = 1 : B = 1 *j-

2nd diff : 2A = y = A = 2

[3x3 = 2 (+ ) + [S2] + 4*]
-t

- 2e + ett + 2et = e
-t [2t + t +2]
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