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Exercise Sheet 5

Exercises 14 to 16 are still to be discussed on November 21, 2019.

Exercise 17. Quasiconvexity. The original definition of quasiconvexity for a continuous
function F': R™*? — R reads

Vw € PCy(Q;R™) : /QF(A + Vu(y))dy > |Q] F(A)

involves as domain Q = B;(0) C R<.

(a) Show that in the definition of quasiconvexity any open bounded domain 2 C R¢ can
be used without changing the definition. (Hint: Show and use that for two open and bounded
sets  and Q0 we always have x.+rQ) C Q for suitable x, € R and r > 0.)

(b) Considering Q = @ := 0, 1[* € R? we may look at periodic functions ¢ € PC_ (R%; R™),

i.e. 1 € PCY(R% R™) with ¢ (m+y) for m € Z¢ and y € R Show that quasiconvexity in
A is equivalent to

Vi € PCL(RE:R™) - / F(A+V(x))dz > F(A).
Q

per



