4-% 5bl~.h'r~5 S{SH.M:. ot Linsar Egunhmw. by Elimination.

Solving 2x2 Systems.
L., el + Ltf_tf.] = ;ci
Lelnl + LyLy3=f,
where Lt 's tha d i farerrtial a[:\-ﬂ.l-o.‘h;r‘ an X*H‘
Rt system in differential eperafer netadion
2. Elminate anc Variobla Soy ?-it'JI and salua for x(€)
3. (m{‘l)lﬁm an Eat-m.:[‘fm e glt) in rerms of n(t)
whire o darivafies of yit) o presant, S\ for yit) .
Othar uaisa
4. E Lminade x(t) and sala ylt).
5?[% () and 7[{'} infn ang tha C&k—kﬂﬁms in Tha, .'s:j.s-i’-cm
o qet nid) and y (¢ in derms of P soma paramsdirs,

- Salva. A Slu.n sysfem of DEs 65 elimisaton.

I dx -.*-Y‘i"l‘.
dt
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fDislyadzl be y'ty =4
Bolca for y, 1) Assma y()=e™t
y-ey=0

c*+l=o

s

y, ) = cos(£)

Yo l£)=sinlt),

Newo Sincs. each ferm gn +kh..r-+'.5L\'{‘ r:.brrtst:m\é& o
rw‘(“Frw thy charactershc Egua.:{'um ar “+br +C=o,
we haxe 2 Poss.;{:-b mefhods > sdve for T

LMUC - need an annihdator for RHS.

2.\/OP - nsad +o :n-‘qar-n;{-a. Enf P—"-‘"‘h

AMethod [ MOUC,

t-| =2r=2=0 mul+Z,
DrE-1) =0
DE(D*+1)y=D*(t+-1) =0
Assume yiﬂr-e:'“t
ctst)l=0
y () =¢,cos(t) +¢;, sinlt) ez eyt
In P
\/PE'H = A+Bt
YF!(-H‘-‘-B
yp (=0
Se \/f.“ Typ= O+ A+Bt = ¢=|
A=-)
B=/




Seo \[P= {-Fr

Mefhed 2 - VOP.
Note : DE 'S a»{r“&tclt?r i Standard foem.

W(‘h"‘f’l] '1/ Co&ft) sfnf{‘) ".-"-r_aasz') +5;ﬂ1ﬁj‘-‘~f.
sialt)  cos)

W = ]a sinlt) | = (#-Vsnl+)
t-l  coslt)

W= [ coslt) O | = (#-1)cos(t)
~sin(t) £-I

Se wl )2 = LE-1) sinlt)
uy (£) = (4-1) cos (¢) '
u,t)= _YU"U sinld)dt = (£-1)ces(t) “'_r Cm{i)d": (£-1)costt) = sinlt)
w=(l=t) dAv=sinlt)
duz-d¢  V=-coslt)

w, () =J.(+*|)¢ast-ﬁlcff = (- sialt) ~Jsin )t = (£-)sinlt) +cos (+)

u={+-1) dv=coeslt)
elus dt V= sin )

Now Yplt) =uUy, +uya
= [4-1) cos ) -sin(t) Jcos () + [(4-1)sint) +cosld) | sin f¢)

= (#-1)eost(d) ~sinfHos (t) + (+- J)ﬁm‘f’f]-ﬁ;m%)
=(4-1)




Neous ‘f&} = \ynHYe
e cos(t)tesin(t)+ 1~ 1,

Nate: %2 Dy+t
yile) = = sinft) t ey coslt) +1,
So xlt) =7 sinl)+eq cos(t) +E+1

Qtharwsise 'E liminad y lt) and solda for xit). Then plug
¥ (t) aund v (+) 4o sﬁ:{‘ % (t) and yff"] in Hrms oF sama

Pam.mml

Se Ha sslufon fo fha system s
% wlt) = =¢, Sin H'J'i*l':zcns(-é] + 4+
Y= e, cos K) Fep sin(E) +£- 1.

2.4 rdy = -5k
it dt -
dx +d_y s —'x+‘f~r
dt dt
=>(D*+5) % +Dy =0
' (D+1) x+ (D-’-*JY =0
AF?1? (Da1) o tha Arst ea;m:‘?’ha and =(D%+5) to Hha
tacanddne lininabe 2 lH).
(\D"' D[(d+5) % + Dy ol
~us) () x #d-4)y=01
DDy -0*+5)(d4)y=0




Nows (DD = (Dr+3)0-4))y =0
(D*4D - (D3-4D*+sdD-20 )7 =0
(-D3® +SD*- 4D+20)y =0
O)?"‘Sbmﬁ-"f D - Zc)»i =
[D*(D-5)+4(d-3)1y 2o
D+4)(D-5)y=0
Assume y ) =e™
Y i) = Q._E,S* +cpcoslat)+ easinlet),

P‘??hf (D-4) to +ha first eﬁuaj"r'm and =D to Hha s2canel o
ehminate Y (+) .
(D) LD +8)x +Dy =0
~D [ Dy +(D-#)y =0 .
(D-4)(D*+8) x = D(dD+Dr =g
LD -4)(D*+s) = D(DHII % =0
¥+ -4 -20 -D*-Dlx=0
(D®*-8D*+4D-26)x=0
(D*+4)(D-S)»=o0
Assume ;-n{f) e
xL{-} b, e + b, Cos(2t) +b sin(2t)

rt

Now nsad o i) and yl#) in terms of tha same paramiters.
’Pruj info h sacand eguation | (DFI)X +(D-4)y=0
)= b e J"b;ﬁaifl‘t}#*baimfi"f}
‘H) = S b5t - 2b,sin (24) + Lbycas(at)
YU = ¢, €5 e, coslat) + ey 8in(2t)
y(0)= 5,6 26, 5in2t)+ 2c5cos 2t)




%% +\f1-"hl|r =0
(5b+b,)e5tx (by*2by) coslzt) + (4-2b,)sin(2t) + (5e. ¢ ) 5
(04 264 Y conlat) + (o =26, ) sin2t) 20
b €54+ (byt2by)cos(ee) Hby-1b,) sin (24) =-be,e5t- (eh2cy Yeos(ot) = ey ~2¢, ) sin(2t)
b =2-be, => bz=-¢,
i:~1_+2.b-;_ ==C=2ey E 78 &5 vt Z wnknowns,
~2b,r by = %, C3
2(byk2by = =Cy = 2¢3)
-.:.éhz.tbs N I P < S
Sby= "5S¢y = by =7C3.

Se +ha soluh'on +D+k§_ 5&;5"-QM s
% % () =—Q,¢5t = gy 08 bt) — g sin (€)
ylt) = ¢ g + < cos(t) +egsin).




