Math4230 Tutorial 1

. Let C C R™ Cis a cone if A\x € C whenever A > 0 and z € C. Show the

following are equivalent:

(a) C is a convex cone.

(b) = +y € C,whenever z,y € C, and \x € C whenever A > 0 and
xeC.

. Show that the interior and closure of a convex set is also convex.

. Show that the image and inverse image of a convex set under a linear
transformation is also a convex set.

. (a) A perspective function is a function f: R"*! — R” such that
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f(mv t) = xQ,/t
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where x € R™ and t > 0.
Show that the f(C) is convex if C' is convex and f is a perspective

function.
(b) Show that f~1(C) is convex if C is convex and f is a perspective
function.
(¢) A linear fractional function is a function h : R™ — R™ of the form
Ax+b
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where A € R™*" b€ R™, ¢ € R" and d € R.
Show that h(C') is convex if C' is convex and h is a linear fractional
function.



