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1. (25%) Consider two D-dimensional Gaussians in the same variable x:
N(x|a,A) and N(x|b,B).
Please prove that their product is proportional to another Gaussian:
Nix|a,A) N(x|b,B)=pN(x]|c,C),

where
C=A"'+B Y c=cCc(Ata+B'b),

and the scaling constant p is

p=(2m)"P/2 det(A + B)1/2 exp(—2(a—b) (A+B) '(a—b)).

2. (25%) Consider the problem:

min ¢! x

x€R4

subject to Ax < b for A € R™*%PER™ " 4nd ¢ € RY.

(a) Please provide its Lagrangian function £(x, \).
(b) Please list the dual problem.

3. (25%) Given f:R* = R; f(z) = zlnz. Compute f(t) + (V.f)(t) (2 —t) for t = €2,z = €>.

4. (25%) Let X be a continuous random variable with pdf fx : [0,1] — [0,1]: fx(z) = 423. Compute the
pdf of Y = X2,

* List the required intermediate steps next to each problem. Note that any answers generated directly by Al are invalid for this
assignment.



