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1. State the following theorems

(i) Poincare's inequality.

(ii) Money's inequality.

(iii) Lax-Milgram Theorem

(iv) Fredholm alternative.
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2. Let U be the unit open ball centered at origin. Show there exists a positive constant C,
depending only 011 n, such that

for all u E H6 (U). 18]

3. Show that

[8]

4. Let I = (-1, 1). Consider the function f :H 6 (I) -t JRdefined by

f(v) = [11 v(x) sinxdx + v(O), v E Hci(I).

(i) Show that f E H-1 (I).

(ii) Find a function g in L2(I) such that

J I ;·1f(v) = _1v(x) sinxdx + _1g(x)v'(x)dx

for all v E H6(I).

(iii) Does the above g unique? [3+5+2]
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5. (i) Let f E L2(B(O, 1)). Give the definition of weak solution for the following problemr ti= f in B(O, 1),

H= 0 0118B(O,1).

(ii) Show that t.hc above problem has a unique weak solution.

(iii) Consider the ma.p f H Tf, where Tf denotes the unique solution of above problem

corresponding to given f E L2(B(O, 1)). Show that T : L2(B(O, 1)) ~ L2(B(O, 1)) is

coutinuous and compact. 14-1-4-+6]

End of exam


