S Ao
olSssls

@@L‘g) TFVig é}gé B399 @ngT
/\\/“/f Q@%@E @j@
Jrwobhos ool roylesl iﬁé}@

S Jo JalS b sa esls (g emadsl Ll bsaly jsba dheo Sy 3 | ol Jliml dsles 2N

@_8% <a <)

ot Oz" ‘
uz(o,t) =\
u(\t) =&

u(z, ) = f(2)
Gl (23U Ol GhIs ) Jemshios dlsles ss gl (1Y
l’”—|—$—|—6$‘~:° € >0

(O(€") 45,0 & (a5 psba 2'(0) = o () = A alyl Lula L] dholes ool sl 0l (o

amio 3 ]y Ol (Gl smin) oo 5 S Cou ) Jomslios dsles ( Sl o8 bl a5 Y
25S ey (Sl amis) 56
"t —al =0

Hlead esls 5 Vsl oS ¥
' =y +ax(z’ +y")
y'=—z+ay(e"+y7)
el S5l abas (g5 (0, o) s plas (I
O KV E S O PO FY I F I P MW KA

.JHSCAW o =° &_AIL}J.) J)lx; (.LL&;) M LSJIJ\JL:J.) (A;)



2 ol u = u(x, u) eb sl ns dol 4 Jeilios dsles -0

o _n
_8x7q_8y

opls 1 doles ol IS0l 4y, dsles

Yy(u—Y)p+ (Yo —u)g=y(Yo = Y),p

sl Caenay 3)ls )18 ol sy



Differentioanl Equations

1) Solve the heat equation for a bar of unit length with given initial and boundary

conditions
ou  0%u
e 1
ot Ox? v €(0,1)
u(0,t) =1
u(l,t) =&

u(z,0) = f(z)

2) a) Show the following differential equation has a periodic solution

2 +r4+ex=0 >0

b) Determine its approximate periodic solution up to the order of O(€?).

3) Discuse the critical points of the given differential equation and draw its trajectories

in the phase-plane.

4+ —22=0
4) Consider the system of differential equations

v =y + ax(z? + y?)
y' =~z +ay(z® +y?)
a) Show (0,0) is the only critical point.
b) Prove for a < 0 the origin is asymptotically stable while for a > 0 the origin is
unstable.

c¢) Disuss the stability of the citical point for the case o = 0.

5) Given the first order partial differential equation for v = u(x,y)

ou ou
2y(u —3)p+ (22 —u)g = y(22 — 3),p = 2= 5y

determine the integral surface passing through the circle

u=0, z*4+y*=2



