HOmeUOOYK 6 —  Solutions 06-713
@ Xpt) = cos(wXx)
s
m(- o)
d)g,(t) — Fw
- sifwt)
d< m&%_w") '(
il = = Fw Cos (We)
d< Ny
)
SUbfﬁfU‘ﬁ Cy Tn“b 'H\e &vw+10n,
- Fw* E
HS =
L- S m [ = N Cos((»t) + k — Cosr(wt)
") s )
—mw*
= Fcoswot [ N + - E ot = RHS
K- mwr k—pats®

Thus, XP [y a Parﬁcv\w selution of the CoE .

b Tor 3%&@!
hWJeneouy %wbion,

m 82X
d‘tl

+ £%

Let -the solution

SUbSﬁ‘('U'ﬁfa__ +his

ma’

HQ(\CD,, 4he -Solugien

_ﬁr&t)

Solution,

Q.

be Ghe -60rm
~+to the eg we-ti on
)

+ & =0,

r= tl\]r(’z;—

X = Ae

J5m +

[N

we

S‘e(Ve

Wk

Xt
xX) =€

i ot

+ Be



ov %uivafenﬂ] X(t) = Acos (ﬁ%—f)-v B s‘mg%-t)
Where A and B o wnkno wn  Congtanks

S Genenk  selution  Ts

X&) = 2 Cosit + A Cos (J:'f: f) + B Jin @-&)
m(;'—:-.—w"‘) .

©) l:b‘r Un??)uenes‘s of  this BVP, Confider the redholm alternative

The BVP  hys o Un'vbue Selution E{-‘ —the homvjeneous ODE  wukh

homogenesus ]’0‘"‘&"7 conditions  hes  onl the trivial Selution X()=0

Gonsider hom.ojehe ouUSs BCs X(o)= O ond X(T) =z 0 |

We wWM O‘PF'] 4his to the komoJeneous solution obtained in
Par\* b)),

x(t) = A Co_?(ﬁz‘t) + B s‘m(k/m JC)

X() = 0 = A =0

Xm=o = pan(fET)=0

m
T
o T:F S n= -
S
Note Hhat i T-= '“‘J,:/: ., We Wil not be able to Find

vadue of B owen i  we  Consider Jenzrul “solution

'ﬂws, S]S*Em ho.r Un'(&u_z, Sol uti on T‘p T+ e n=t, 2 . .

S




2. @ y"- }113 = = G W/

The homojeneous form  of this

ODE
« a
4 -y o
ASJ‘ume ﬂ = em‘k
'H‘bﬂ’ %—/: Mem'p , ‘#” = mn QML

%ubrevbuk"& ko the | equotion

- m=— +
(lened  soluki o of  the honwdeneou¢ ODE.

= Yy = g el c, e M

Ay gCs,
y(é)-’_o - y(b):C‘+C;=O--+C2':—C| -0,
‘4’('—) =0

}"C‘erL-}“c,e"u =0
7O L opaeie™)o,

G =0
— Ca = Q.

Jxy= o (trivisl  solu on )

By Frodholm alterrstive,  +he  efudtion tf"—#’j=“0"(”/t has

A Unizu@ solutien



@

(b) (1] a —
In +he ODE - Py = Teous , Q-mwg] independent
Soluti s ore 8'"/“ ?7 ¢| - er(ﬁ | ¢1 :e-}m
% —pt
W = det| € ¥ e A
S
s t
W t) = dort ef‘ e—f‘f et‘(f-x) — [t
= - €
ef"“ e-fm J
9re,u\ «ﬁznd:ion
. ~ ' e“(.(—,.x) o —p
W (% ) -
(G t) = =
Q) Wi 1. Gz2m)
pee-x) . —pct-x
— :_f/(
then, J = - f * Qo (%) e“ R
YI « ( € ) d+¢
o __D_I“
- R e}‘(t—x) _ C“/‘“-X}
TR T
rom  pore (09, g0 = px —px
M= Ge' +Ge

dO00 = o+ 4,y

L
px X
- e +C;e—Pl +fo x

Wih Y@ = o ,j’(u

Temlyemtwc pofile - TOU = T+ Yoy



The Solution & phys"(cal'Jl Conristent be cause temperature

Wil Tncorease alort  the ler&-fh of yod.

(C) Gmen ‘ﬁu\c‘biofl s in cl.ependo,nt of the

Pon‘k o  ODE . Therehre ’

Tn ho mo ene ous
the thm finction  oeld rot= e
CJ\MJed wWhen Q) = @ Sin(x)

whe"A the rbd Oore injuloted ot both ends, Sr*e,en ’P'IH\,CC-‘ on

boundary con ditions

Would net be Ohcu\Jed. PBuc ax this -Hme,/

Wl d“"_‘ﬂe’ g,(f))z o % )’/(L-Jro

PRSI 7

3 L)
g" +(COSX)3 - 0. ;(0):[ , 3(10): 2,
- g’:u d(o)=—| roY=le)s 2

ul_‘_, (COSX}#-_—_ 0.
We  can  wrike -the 7stem o Tvp.

Ly = o My(o)y= L, Y7(e) = 0

Ly, = o Y, (9 o V(o) = |

In +his case Since +he

7

e)bt,Lod:To-n (K homo eneous,
ar(x) = Q.

da
L = 'J,;g — Cosx , d’(»geren-ﬁa,( op-erator.

The genered  Selution can  be  wwiffen as

JOu = G Y@ + G Yy




[,{fma the Condttions,

j(u)
'é((o)

G YG) + Glelo) D C = |

G Yo+ 6Y o) =2

Jé y'g(lb)""' Q.j,_(lO)

=2
2 - y|((0)
- Q=
¥, Clo)
Substituting G and 0  into

4 o0

’
40 =

+he e,«ﬁua;tron,

Joon + {2238 0y
Yatlo)

Y, ()= | }
u[/-!— QC‘)”}3| = 0 Ui (o) = 0.
33. = u,_ 61(0) = 6 ]
U.' + Corx) Y, =0 UasCo) = |
K
These efuakions  Con e solved \/rrl’;kh-'ewata'cai sofeuare  poekages.
Y@= -0 2171¢ Y (o) = 42. 584
%22) = (L 400ty d.Uo)= =71 2108
2~ yl(lo)
= 4G + T 7 ENE)
Y, Uo)
2 — 42.5%q
=-0217Y 4+ —

X L Yoolty
-~ M. 268

= 0.5187¢y




(e) 3'" 1Y = 2% °
Yo = Ycu = o Y'e) = -3
d'=u \ Y=o
u' = v ‘ UCH = o
v’ :—rj-"?‘x; , v = _3
3
When L = E% + X d?ﬂ«em@( o peraka
LC%] = 0 Y,(y =1 Y, (b= 0 y'(iy= 0
LY. T3 =0 Yoy = 0 Yo (0 = %."Cy = o
Ly =o 5y = o Y5(u = o Vs ()= 1
LIAT = 43 (= o Y, (v = o Y (h= o

The 9 enexad So lu i on

CAR  be written  ow

Moy = @ 00 + &R + G y00 + Jp (X3
Jy = ¢.1 =0 — G = o
5/(()=C.-0+CL-I-+ o+0 = O - GCG=0
\4"(&) = 04+ o+ @ Ys (3 "’)’P"@) = — 3
GG = 3 - %"6)
Y “C2)
L Y = e

- 33(1) + yp(l}
y3ll(l)



y3 - uB V;(()

z 0
U3 = v, UsCy = 0
vi = -%xY; vy (1) =1
p = Y V(=0 -
U =V, Up (U= 0
Vp' = - X+ 23 Vely =90 B

T‘\w eﬁlu.o'ﬁov\_s‘ con be solved uafh«a~ Memﬁc«k

pockoges
Ye)= © 43756 Y,"(2) = o 710>
g' ) = & 69316 jr” ) = 7. 22 ¥ 0.
—3 - 7.224%6
e j(x} - ——— X o-%%75% -+ 0. 67316
6- 71262
- — b 30019
e ¢
: (0) 9’1/’)( : Find the Sk l .
,é_‘?_ - o an, d
d+ ’ d—— 0 n. _
4 ! ‘gc_ - O
0= D( .S‘n-—S)— --L }‘S‘,nax sp,
YS‘ kg—('s
0= —Dn }‘s.mx kil - _Y(_. M. max D0,
ks +S
¥ r Kp +n,
o= —pn, 4 Hrmex MAs

Software




uﬁna mekhenatical  SoRware pockeges, the  Stesdy Stokes

gre givem.

4 I

E\: SJ: 0.6 r\M:O N, =0

. - ——23
Bl oss = nerxiem = tesxo™ Ny =3k

S‘hz,r: 2- In  order o characterize the J‘f‘uj: State |,

colcdate  the J;Cob’(an mabriX

o > A >R
J = oS > n, ane |

2P‘1 }1[2 9‘pz
25 on g N

94\3 D‘P3 ')’p!, L
PNY on, 2Ny

A't ﬂa? foke [0

8
- 0.042% ~ 7.672% 10 °
J =
V) 0. (8737 o
o o ~0. 0625

@J{,\W,Lw C XN = 0. (87378

= ﬁuj Fake o Saddle  poink -

)&d; f('e»ﬁ state
_140.64  —[gyxlo® 0
_ -8
J= 4. 64¥x 10 .49 x(o " 7. 0ax0""

o L& xlo~ " —0.00I5

@




b)

The ‘tnje,e)brie; on  the Plav\e,

e'(Jenvaluw: )\. = —l4e.578
N = —0.0624

.)\3.—_ —0. G115

Ak N <o g-tu»j stoke ©  Seble wede

h =0 converje  €to the

Standy  stake vhide other -erojectortes WU diverge o

other FD’W\IJ-
n.
0-5
S
n=o “+he -tmjeotorfw Co nverge to
the _H'eey Sete .
ds _.
a‘t - ’ g(*) = 0,-5 X
dn, on }’43‘. max(O-‘S)n‘ | H, mex NNy
_— = - , + —_— - =T
ét (Cy + 0.5 Yf lCP 0,
dhz_ - Dn + ’AHNK (.n| n,)
dx p+ N,

S+&7 Feakes ore  Fiven .

M

Ns= o, N = O

Nir = (. L0845 (o™ , M= 590761 % T




At stedy stae @,

J,:[O-|875 0 ]

© - 0- 0625
eijemraiw . N = 018725 | N = - 00625
A, > 02N,

= Saddle peink % Uunstable

Mmym@,

(93. 8819 0
GBenMuw . X, = 0.02¢3% + 0.0897 )
| )\:.t 0.0243% - o,ogq—,{

Ee(}‘l) = Re ()*:.) 20
2 Unstable Tode

Th\LS T‘p .{-he’ Tn?ttd and«i-h'cm ig nN=0, Nn.>0 /

%@n 'H\C WM?RQJ‘ Mmove -boward.r Stuuﬁ State n| =0 , N, =o

Other than that, NN ond Ny, TNCreage Tneinbtd)/ with time .



