Math4230 Exercise 2 Solution

. (a) We may assume Ay > 0 (A > 0 is easy). Let z € C. Since 0 € C,
i;x— LT+ )‘2 Al0 eC.
Then \iz = /\2( o ) € \C.

(b) We may assume a+ 3 >0 (o + 8 =0 is easy). Then

-+ By = (a+ Ao+ )

. Suppose > Nz +Ar=0and Y .t A+ A =0.
Suppose A # 0. Then
S
— A

Sox=-Y" 2 Six; € aff({z1, ...,xm}), which is a contradiction.
Hence A = 0. Then A\; = 0 since x1, ..., Z,, are affinely independent.

Therefore, x1, ..., m, x are affinely independent.

. Since {zg, .., tm} C Ay, C C, aff({zo, ...,z }) C aff(A,,) Caff(C).

Since xy, ..., T, are affinely independent, dim{xq, ..., z,, } = m = dim(C).
Then aff({zo, ...,z }) =aff(C') by dimension argument.

Hence, aff({zo, ...,z }) = aff(A,,)= aff(C)

. (a) Suppose f(z), f(y) < a. Let XA € [0,1]. Then
fOx+ (1 =Ny) <Af(2) + (1= A)f(y) <Aa+ (1= Na=a.
<a

Hence Az + (1—\)y {x G R™| f(x)
(b) No. Cousider f(z) = =(1,2).

<
Af

} and the level set is convex.



