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Problem 11
(a) The halfspace C' = {y | ¢g" v < h} (with g # 0).
Solution.
f7IC) = {zcdomf|g f(z) <h}
= {z|g"(Az+b)/(c"z+d)<h, c'z+d>0)}
= {z|(ATg—ho) Tz <hd—g"b, Tz +d> 0},

which is another halfspace, intersected with dom f.
(b) The polyhedron C = {y | Gy < h}.
Solution. The polyhedron
fHC) = {zecdomf|Gf(x) =< h}
= |o|G(Az+b)/(c"ez+d) <h, "z +d> 0}
= {z|(GA—hc" o < hd—Gb, "z +d >0},

a polyhedron intersected with dom f.
(¢) The ellipsoid {y | y" P~'y < 1} (where P € ST ).
Solution.
f7HE) = {zedom[| f(x) P f(x) <1}
— {zedomf|(Az+b)TP Az +b) < ("= + d)?},
= {o|2"Qr+2" v <r ¢"x+d>0}.

where Q = ATP 1A — et g=b"P 'A+de,r=d*> —b" P 'b. FATP 1A - T
this is an ellipsoid intersected with dom f.



