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Math 310 Preliminary Fxamination ~ Auvgust , 2000

Problem- L: - (20 pts)

o

(a) State and prove an existence and uniquéness theorem for the equations

. £z}
y = g(? y),

with initial conditions :J:(O) =gq and y(0) =b under the assurnptions that f, g, and all their
part1a1 derivativés are contmuous - : ‘

(b) For the sysﬁem

!

T == @(l—.’lf—y),- '
oy = y(l—2z-3y),

with z( O} = y(0) = 1/10._ Can either z(%) or y(t) become 0 at ﬁmt@, tme? Justlfy your,
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Problemi 2: (20 pts)

'(a)) Let @ € (0,1). Find the Green s function for

o Yy = 5@.—70)
0

y(0) =y'(1) =
(b) Show that there exists a unique solution for

—y"+y = Atan™y-+cosz
v0)=¥() = 0

Af | A] s snfﬁcientlj smnall.
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Problem 3: (20 pts) :
- Find the adjoint boundary value probiem if

.Lu—u’”-i—u +u

with boundary conditions u{0) - ’(O) =0, uf ((}) =0, and u(1) = 0.

| Problem 4: (20 pts)
-+ Define M : L*(0,1) — L*(0,1) such that for all f € L*(0, 1},

(MF)(t) = (1 +sint) ()

Show that M is not a compact operafor.

Problem 5: (20 pts) :
Let T be a compa.ct operator on a Hilbert space 7 and {¢n :n € N} be an orthonormal

-system of H.

" (a) Show that T'd, — 0 weakly,

(b) Using (a) or otherwise, show that lim, ;e |[T'¢all =0.

- (c) Let A, 'be a sequence of, complex numbers. Show that the operator S defined by

Sf= 3% An(f, dn)dn is compact if and only \1f limy, o0 A = 0.



