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1. (20%) Given [° f(z)dz =1, [;° 9(y)dy = 1, and I fo (z,y)dzdy = 1 where f, g, and h are
nonnegative functlons verify the followmg mequahtxes
(a) (10%) (Jensen’s inequality) Verify that if 4 is a convex function
W </ :z;f(:l:)d.’li) _<_/ P(x) f(z)dx
0 0
(b) (10%) Verify
/ / ( > )> h(z,y)dzdy > 0.
(Hint: Use Jensen’s inequality)
2. (20%)
(a) (10%) Compute
/ / dxdy
(b) (10%) Show that
00 roo 1 22442
—e "z dzdy < ——=
/ / BN
Hint: Showf e” 2d.L<1 forally>0
3. (20%) Give a full rank matrix

ai; apz 43
A= dg1 OG22 a3
az1 Q432 0433
41 (L4 (43

and H = A(AT A)71 AT where AT is the transpose of A and A™! is the inverse of A.
(a) (10%) Find the eigenvalue for H2. In addition, verify H? is positive semi-definite and
trace[H?) = rank[H?
(b) (10%) Find the eigenvalue for / — H. In addition, verify I — H is positive semi-definite and
trace[l — H] = rank([l — H)

where [ is the identity matrix.




3P R KRE 110 S5 AR A28

R &IHRRAT AL Ao m(—ME&A) #£>R %2R
G F AT FEEH Ry m(fmks)

#8: A#HP

APEFRTHEATES > B HEARH *XFABER (F) AKEL

4. (20%) A matrix of the form is H = [ — 65—7‘{; where [ is identity and V is a non-zero column

vector. V7 is the transpose of v. f is a constant.

(a) (10%) Evaluate H? and obtain possible 8 to achieve H2 = J.
(b) (10%) Evaluate HV and obtain possible 8 to achieve HV = —V.

5. (10%) Find the minimum distance from a point on the surfaces z + y + z = ¢ with some constant

-1 1
, (3 2)
Evaluate ¢ = Y o2 ' LG™ using the eigenvalue decomposition G = BAB~!. Note that G° = [

n=0 n!
where [ is the identity matrix.

¢ to the origin.

6. (10%) Given the two by two matrix




