L-]
B-%¢-X

Lineam. D\HC)\Q){HGJ Ec[’uai-\cm_ with
Constant coefficiend

Ihtneduction, -

dh} d-'\“}, dh-l
dxn i P‘T'.LT:" - Fa dI’IZ P"“:‘%:“—Ph\f @
_ ==
Whene B P - ---,P, and @ ane constanks

on  Funchiong of X ((but not Carrdmma)

Equations of Fivst omden -

Llet ug +take h=j § €=0. e +hen obtain

d
._i. -+ P"I =0 — @
A= .
o
> el




Equations of second ondex

11 h=2 £ Q:‘O: egtwoﬁ\@ be comeS

L

d dy B}
di’—+ b e U g =0 _\__@

The solukion. o equation ® su_ag,as-\/ Haat
Ej:AeW’L, Whene b i e - comsiiant Pub\%va Hhig
value in epLua,%m@

Ae™* CM’—-\— Pm +p) =0

Trws, ¥ m is a swot oF

it b - pa=0 — &)

Y=A™ is a  solufion of equation(@),
whateveo. mayy be the vedue of A

Let  the equakion @ have —two Astinet
Teal swots L §R. Then we have two
Solukione  of equation ©, namely

d=Ae aiy - Be' . Hhene AfB ane

a&\;\ai-\—na:\j nstants

Noaow L-f su):s-l—thwle. 3;/}5’_"1—\-8&‘31 in._~Hrw_
[efits sidel ofl 108 efuation @, we shall obtain

AT (2 Pt P.) + Be™(pRp + ) =o
Cikiene s O'fnvt‘pwslj O o8 o CR Bone the swaots
- po- e - : °'§ equation @.




‘n\,u-s = L4 & pl .
N e 'S solubion. of equation®
§ since 4

(onYaing o 3 ;
i w Jh_de{)e)\dw
a‘ Crstants A &R , we wma
J'\Qaw\_d "t ag e 8@\2:14_\ seluhion. o
—ORIE LpTiitive.  of it equaion @ .

g

R e - sy

ol x2- d
Solution : +  |je 4ake E}:Ae_m"“, a tried solution
oA (4 3m o —54) =0
> mL-\- 3Im —S4 =0
o = 3
Thenefor +he genenal solution. is

G=Acs Rpad™

Whene. A &B ane a:\bi‘\'u-amB constands.

Two special caseg :—

@ Llhen +he ondkst auxtleny esLua;HO‘n- hag
imagirms\on( Soots .
When +he auxiliany  equation @) hag
(ormplex owots of the Form  44ip £ «-ip
@B ane seal), then the 8&»\0\-«) solution.

(<+1B) X oL —1B) X
5’:Ae< P)+ B&L B




> gl &7 [Ae™ 4 Béimj

o e"OL [A (ospx + 1sinpx) + B ClafSP'L.—' 'ts'mPX)J

SR )
flhese, E = A+B. € F =i B)

Ex \ Solve. oLlj d
M Ty—_")——— 6 ,d__}- +|33 =0

Solution : —»
-I:;' e +31m:l\ 50‘\.&.‘!"10‘7\_ 12 “talken oL
HZAG—MI, +He AE- becomex
P = em. 413 =8
— B
S Tined 8U\M soluton wmg be wntten.ag
L3+?-.\)'L Qs-—:_i)l_ |
+ B€

H:Ae

‘—'75{: ék QA—@%t— B s‘mzx) 'Y

—



~ e LTI
=/ BeSeo I

Linean Differenttal EcLua,;\—lm wiH
Constant  coefficient

When  Hhe. auxlian 3 eﬂ‘@m
et equal swols  « and <, the sdubion

becomes
.
= ACTHBET = (areye™
Now A+B IS ﬁweaJ)j m\la a l»—a)&
OBL]DLWJ N yand—

Hence. it cannhot be awea,a.ndéc\ a8 e
oSt 8@\37\4) solution-.

The 8’6—“M Solution cr’{, Hug okl

will be.

g =+ Bx)e -
ALD be'vé cvu_bl-h—amdw comstants.

Example olve. _ﬂ’_‘_ 4 di_.\.;}g_’o

doc?

Solufion : —+
The +oai]  selution 1g 5( - AeMT

o AE = h’L‘L..\. 4m +4 =0

= m=-2, -2

IR




Equations ocf onden ‘miﬁ/hem_ fhan Hie second
Let the a.cLLLa;Hm be

d"y di Aee -
B e e B LR = O
dxn Pl dx™! - =0 dy n“ )

And suppese  the -torial colukion’
be_ d S AeTT

The Guuxi.\foﬁw:‘ e{\.m.i\’\m 1S
o Pl o < eoee et BT Pn=0 D

IRule ity Hliedts imy i) ~ —'=i==-; Pin be vu distinct
ceo) owots of @ The 8o\vwl Solukion

My
e L e Gy g R

Piheset ey &y - S Ssajicn ane.  anloitrany constands.

Rule-w :» TF -two swots tu & ma of the
oY L\wj e;t/u.cd'\cm. ane. e;Lu_a) 5 each QCLU.A-!
4o M, the um'e»&\ww‘«g (o o the

8,e;ne7u.l colution is (@t e g
‘+hnee m*\—s h‘L\} m}mg) ane_ QQC‘A e_ﬂ’ua.,b

-ﬁom)—\—h,awes?m&'mawa’f'%ﬂ,

solu¥iom. 1S G +c23g-\~c57d") E_ML; & So om.




Rule IV : - I’ﬁ a Pa_lm_ o¥ '”n_a,a,;,r\p.mj swots
o(:ti[B occuns —turicl ‘e Cp’rresPJr»diV\g,
pant of He 8&9@1 solution 1S

é(*[cq.{.cq}) CosPL + @3—\—%9 s')n,Px]

RLL\.Q B WA
b e
T the “+wo
Hre wwe—s?omw\a \;qu a’§ e soluXon is

mL —mX_
q (& = CL&_

ooy, ¢ ((Leshmx+ sinamx) + ¢, ((oshmx - Sinhm)

0, C3 toshmx —+ &g sinhmx
e




Example@® Selve 4 4y h
T Saxe T HTE

Solution. : —»
The. auxtl :La.ﬁj aiu.a.:ﬁc—n_ \S

m>— 3m 4 4 =0
> (40 (M= 4 +4) =0

= (e W =) (m-2) =
@ = ——\,ZJQ..
so\u:Hm \S

)
3 @H—c_'f—)e_ LSl e e .

o e 8e_ne_7\¢bo

Z 4y e
,___ﬂﬁ"iﬁ-@ solve. "f g chtﬂ'—\— \65 (&)

So‘u,‘\';m'.—b
A-EE mf'—{—- Sm?’-i‘\é =0
DL
Sl

=op = 20, 210
The 8,@\@4 solution 18
2 — EOXLCQ +C™%) (os2x + cCcztey™ 9.‘“1’5]

= @1 —L—c,}) Ers e —t (_c3+—c¢’79 S1h 22
Arng .
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Crenenal Theﬂvj o Lineacn. Di{]ﬂ@&“ﬁf—d

e —

iy € quaions
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The mosl %ehe.na.! lineas d4ﬁ€77ﬁ“h°d e;L\La_;HoT\

o n-th Onden 1S

W Yoot |
d>x

Where the coefficiends P P -—, P and the

4ineHon of x M a<x <b.
Te Fundamental Haegcem existance ‘Hheovem

priovet +hat Hhene exlstt A conh ot

solution y@) which — assumes a given value.
Jo ot a Fo‘ihﬂ e i, Ta,b] andye whose
first  (n-) deswvakives  ane (R ol &

aggume mes‘mdﬁvek& ‘e valueg

§o| %l e yf”")

G\* X =g .

Inh—och.utr\a Dpﬁhcvhrrs Do o cL

s S Wm“@) . Hhe ?o-rm_

h, n-|
{D s GEVES TR + ByD +Pn}‘3 —“—9

will be called a linean  diffenentia) Opesato,

of onden n and Wil be dened % Fo




T"\Qh_ Q_tlua_*igy\ @ Can. bhe w"l:\“'tj\- al

FYy =g _@®
The :sLLLq:hmx
FDYy =0 —O

Whene the Night — hand memben @ 1S Supposed
to be 0 15 called Hhe seduced equation (RE)
of  equation, @,
Prspenties of F(p)
GRERY= g s o seludion of +the meduced
equation. 3) | “Hien S=iculy (SN alteRG solukion,

whene

c is qna a.h\o'r‘rma constant -

Proof: c\easda ])m(cgq) Ec i

Then
n
P ey = D) +RT ey + e+ R DE) R Y
" 5
SCLTHHRDY P DY+ P}
=c ECD) 3,1
.t Wwheno 3 =H 1S o solutan. a—f an)a =0 +he

-31':83\}~hnh_d memben. Vahisheg and Cms%uudb'
F(®cy =0

‘f.'ej Y 18 alse a solWhon 0’-&- FCD_)H =0




C -II :- !

R R ¢ (L’:L(“”l) cemm Y aNe M solutionsg

of He Neduced ecbgq;\w'on. F(D)Cj =0, then
g~ o b ad i oy,

1S a Solullon. of 4he some e_ftwm

Qc‘)c—l, -- =) Cm ane q)doL‘banxj cms*nm’f&.)
PJ\UD—f —

T g e G

=1 'DJE A C;Dmgl.p- S § cmgm%

Nau s'\wCaLa:n\O\ a:hau.z Wi eg in T

bt SRNECE: B TGN any Solukion of
Qﬂ}ﬂ:\im\ ®, Y\ame\d, F(D)azcg. Then }f e
be the wmelCCe Pl ve of +he educed
eslluaﬂim FMY =0, Y=Y + u@ will be YHe

most 8ev\e3ud Soluhor. of F(D)(j:g,

Proof : —

Since. the . D’PW:\'OY D- b disﬁ’*‘bu:\-iwe,-l-kg
['neas operatey FOD is dishibubive., tak \s
-+to sa\a_

FD) {969 +ue} = FOL%) + FG) (w0}

—. Qte
N =0,

Moreoven, -t soludion. 3"}@‘)—\- ) ‘l"\\lo\veg
n axh‘hn?& Constand-s, 14 Is thenefor +ae







