“4.5 NMethed of Und eterminad Ccemareﬂ“s
Gll‘(.ﬂ._ the :’3 Hf‘.ﬁi:’ ’tma-r‘ c[tF'GE.FEﬂﬁCL( d:rP-G.{‘afDr
that annihilades the g I"ﬂU’T Ainchen .
 Mlethed : Fnd w.-mﬁwdr correspond 1o
" each term. Then derica H»a,aiapr-c:famo&t
Characterishc Cﬁunj‘rm T 5&’”{ +hase +erms.
This w h’“g‘f"“ .::ulmh:fa.”ar* arice %c:-u
e'PLL{uL"ﬂuL T 's U..;*“H*'* .L:' e

| ax) = [+6x -2.x3
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A mhLll‘hP“LIiH o A
fH:D
B itlal=-0.

2.bw= |+ 7e™

|=> =0

']e,zx SR ERE

So tha c}urmgkriaﬁa EE 1o 3-&+ +L\Q.&L'{'“€fm5
VS r(r'-Z.) =0

=> D(D-2)[ by] =0,

Stcix)': excasczx) + Ze-“,sfn (3x)

ercoatan) => rz =l k2, 26 ¥5n@) -> c=-2+ 31
(rsi) bzl (cx2)*=-9
: (r:—[)z',{..'-f =0 (‘f*-z,)t-fﬂ:{}

Sothe characte righic €z 'S ((r-l)1'+4)(ﬂ'+?.)z-+'ﬁ) =D
= T\l o) 5] Lwl =0




4, ) = Txcos(3) + cos (Br)
Treos(B3x) => ';*-'5;*2).4:5{
cos(3x) —> r223
Se Ha characteristec &B"]‘Dﬁﬁ_% Hao se +erms is
(eteflt=0,
'—'-'5(1)1-&?) tdoy] =2,
Mot L (DH49)3 il annihilade d(x) sine
(D2 +3)3[dew 1= (d2+4)D%4)2[den)]
20 +9)[6]
2 :
Buk woe voant Ha spallest annthilator thak Kills d(X).
D'\*\n.r‘m{u) we' ll end up with exdro ferms \{?
Prod il Y2ero" ot pnuUs onte we Pluj e in the DE
and madch coefhicients.

5. e 2xEx e ™ £ e sin(4x).

A Tl mu!’f‘l‘p“a;f‘y =3

L TN

e lain(dx) > r2-ltd; = (rab*+ie 20

Charackerishc eg - > (r—l\(tr*—l)"‘-t- la)=20
=>D3(D-N((D+)*+16 J[etx)] = 0.




\wlhen con wse tse Medhod ot Unditerminad Goefhiieats’

Tnthe 2nd orelar case ) ue haxe a._sf“Jr-h}.-'-l—CT f-jtﬁ} st.

. Tha DE is Linear with constant coefficients 21 y's.

2.Each ferm of q(x) f"_c:rr"EErPDnCLS. o som e}kir\j we
Ca.nje.:f Brow +ha characterishc € art+4brtczo

A=l

r=o mult n => C,+c11+a3i"+ alad ot

n=1 o

C2ak gl muHn = %al e c.o.sqa,a +a, %€ casf#k)hu‘l'a“‘f?-lfﬂias(ﬁhj
b, e'ulin[g.,.)%lﬁemain (81 14 by X" %k, (Bx).
(In ai:&lﬁ‘l‘lhjiﬂ will he cantinuous on any I since tha
Aunchons above are confinuews QVery ushane, Conﬁ‘nuf/}/
of 3&) AL h&;MPQI—"ﬁﬂ“I" when use losk ot \ariaon of
Puramatecs).

Solve Hha gien DE using MUC .
b 3“ —25'4-5: x>+ 4x
Rrst selwe for 5” -Z?r‘+Y =5,
Nows assume yx) =e¢™ sahsfies tha eg.
y ()= ret® ‘
YA (%) =ce™ ;
cte™-2-eFre Nz
e‘-"(r"‘ -2 +1)z D
ph=2rrl =0 sinc, e #0
(c-1)*= 0 '
=> = !I bo




o PR NEN e” :

Yo () = Xek uir‘ngpﬁedu.cﬁ'm of Orclr (4.2).
So y,(x) = ¢,e"+c, e
Nows woe ok ab qx) = x3+4x
X>=D rzo multd
o =>rz0 multl.
.5 the Characteristic eg to _c_,e} terms of g &) is rFTzo
So 1)"'(%3“4-'-%&}: o
’Re.u.uri'{‘ing +the or lﬁmaf ]E in differemhal ﬁp-uo.f’ér
neted' o, wae hooa | :

(D*- Zbﬁ-i\,.:s = x34+4x,
MNeug m??l'fi“ﬂ. dha anmih lodne a—st.l T2 both sidas
D(d>2D H)cj = D7 (x3+4% ) 20
we hot o bth ordar linzar homegentous e with
consfent coefficients.
In essenca, whad Ha annihilabhr allows us tode i
Meove The reofs associafed uai‘f'k_j{x.} fo> tha LHS of +ha e -
Aja:‘n;ﬂ.sawnt y(xJ=e¥
Recall that tha diffecential sparatec on y will factor
the same udas o.s e characterishe g of Hha -I)E}
we heoaa
r4 (e*>1etl) = e (02 =0,
Se tha reats uﬁ-f‘H"-lls.. I'tthn.(‘ ordar DEart r20 prwlt
el lbds




M-OVEI"\% rtsfx'l" “to f‘E:H“, we haxa
C, eﬁ‘+clﬁex+c3+ cy X+ Cgx* +C‘P‘~3

Ul :\—"\f‘\._.) Cs i
In i

(R\ja.cadi Hat Yo (S & ﬁbmm@ﬂ‘ cohen. Yp sahshes

"H\_-E- RHS a4 -Hw.-I)‘E (_iE \11;"‘2#"' tp 2 W3+ *13 A

=D Yp hos no Wm&&rs. (ie woe neediofind tha coefhcients

of ys ).
e
To find Hhasa CbE‘F'F{C..;Eﬂ"EEJ we wai il ?luﬁ e inte +ha DE
and medch coeffcients o 'j‘ejr‘ Cs threuwgh ¢y
»ﬁ,{f\‘j = AR +Ox >+ £x3
ﬁ'(ﬁ"?ﬁ 20¢ + 3B

5?“&-‘} = 2C+G6Ex
e 3'{:'# 2'7?] +\i?: ( E')}é-’r (’6E+C)KL+(GE"'E C+RIX & (ZC‘.ZE'HU

=xX3HOx +4 R+
f\f\ahhinﬁ coefficients, E= 1
“¢E+C =0 = C=06
bE-4C+BR=y4 =>DB=22
2C-2Bp+A=0 = A=322,
Se :Ftﬁ =324 228 +oxt+ 1

Noustha genaral soluiion is
N (W)= e¥+ clx_e"‘-k F2.427% b luBi s

Note : Th ﬂr*diﬂ.!"'l‘b £ nd ¢ Lo e must fiest how 4ha
g-en&r-ai solufion E,-Fnr-a.., LIt Can Usa dny ginan e
C.oncl':“l'!‘ms.
e -55{%{,) 2O, MRANS % (_\M-\{?I)(_XDE 2f

y(%c)=b (yprypXxs) =b




7 "By 3y -y = e ox b,
Resh Rnd 3,“[::.1
\5‘“"3%“#-3\*‘-\’ =o
Assumae y(x =%

ViR =ce™

vy =ce™

YR} =3

e -3c ™ +3re™ o™ =0

erx(ra—ﬁr"-irﬁr —J) o

r2-3c%43--[ =0

(c3-1)-(3c*-3r)=0

(e-De*+rt)=3r(r -1)=0

C-)(c*#r +1 =3F) =0

(v=V(c-) "=0

(e-N:=0

=\ mult 3.

Se y,(x) =¢, € tcne® +c3x"ex

Nous find the annthilafor tha RHS g(x)= e =%+(6.
el = ez

p oo eteeny Lo fd 2

lo=> r=0

Characteristhic Es y e (r-1) =0
Se D*D-U[sW1=0




(D3-3D* 423D - Dy = "~ k+l0
=5 D (-0 (93-3D7+3D =0 4y = D*O-NLe*x+]= 0
D=0~y o
Assume v =e™
=> = 1)r-1)? =0

=0 mult 2

r=| mu!’f‘f
W) =qelroxe rexre® +ayxe® oot x
pnqali s ) o g,
In Te-

)= Axle® L B4 Cx
yp ()= 3Ax e LA™+ C
Y7 () = A% e* +3AxTe 4 AT LAKRY
= LAxe” 4+ Arte 4 Ax3e®
$'00 =A™ £ LAKe  +12Ax e* +0AxTe 4 3AMe" + Axde”
=Ghe  +5AxeN + GAKFe™ +AX K
4t =3y +3yp = Yp= (A-BRHBA-A)3eX + (JA-/8A47A)x €™
+(18A-18A ) e+ (LA)" —Cx +(3C-B)
= phe’-Cxr+(3C-R)

=€ -x 4+l
Mabhing coebhicrents: GA=1  => A=/o
= C=1I

S-PB=lla =2BasiE
L
So o) = 6x°e” =13 +X
and YOO = Yy 0 +yp0)
S x R L T
"eettg xe rgK € L LN E EX—|F.




g Solue Hha (VP Y+ =Zeostan ~4sint g?\, (Z) =
Yi(%) G 4
Rt solve "ﬂh{-’o'
20
Assuma y(N=e "
ﬂx} = Ve
\f“f.x)'zr"'e,“
rt+l=0
r2 by
':1“!.?(5 = Coslx)
Yot} Fsialxl.

YO = ¢, cas() gy sin (k).

QU-J = Reosl2r) ~Hsin).

Seos(an) —> r= 4 2(

Hain(x) => r=+,

Chara ckerishe Eg " =+ N(rz+4) =0
Annthladne . (D=+1)(DZ+4),

(D"--J-J):j = Reoslzn) ~4sin(x) .
=> (D2+)(D#+4)(D21)y = D2+ XD*+4)Reos(z0-H4sin] =0
?’@H\_ order, linear  howeg enaous, worth constoat coefficients
Ass ame yo=e"
= (24144 (2 +) =0
Peots' r22( mult2
patzl




Se 5(?‘:} = ’:—5;’1 ‘]‘TP

—
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) +04 $IN(20) + Cg RS+ XSintk)
—'\‘r—"_ ——— Py

W + Gy cos(
S Ip-

No wo Yp) = Acoslzx) +Bsin (20 + Creos bW +Exrsin(x).
5;,{:&1 = =2Asin(2x)4 2R cos (20) + Ceoslr) ~Cxsin(xV+ Esin(R)+ EXcosx)
Yf’u (%)= ~4Acas(zr) ~4Bsinzr) ~Csin(®) ~Cain(x) — Creos )

FEcos(x) + Ecos(x) = Exsin®)

= -fAcos ()= tBsin(2n) = 2L in(k) —Creos(r) 4 2E cos (¥) ~ Exsinx).

Y;*TP = (=C +C) xeos(X) + (“E+E ) ksintr) + 2E cos(x) = 2Csin(R)
+ (~4A+A) coslzn) + (4B +B)sin(2x)
=2Ecost)-2Csin(r) ~3Acos(2x) =3B sin(2x)
Matching coefficienfs ' 26=0 =>E=o
—Z2C =74 =>C=2
-3A=8 =>A="%
"3R=p =28=0
So \{E.{xﬁ "gﬂmsﬁ'z.)k)+2xc.aslxl-
Then Y0 =g, 4 ¥p.
*C,Co5)FCy sin(K) ~ % Cos(2x) + 2xcos(x)
5{% =¢ (o) 4+ (1" §61) +?_(IE} (&) ==}

—

=,k -
:—\}Ql': -‘_!SL
Y{rﬂj = e cos0d) T B3sin(r) T 3 cos(ax) +Zxces(n)
1 e
5‘{11 = =C, sinlx) T 3cos®) & 3 Sin(zx) r2ees(x) = 2xsink)
v I |
\f ( 2\ # 'E.,“} T o T e 1({)([) o (S -1t

|
Sa \I:{FJ = - cos(®) "':!f sin(d 7 %aesLLﬂ +2 xcos(x)




