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. Let EcC R" be an open convex set and suppose that f:E — R is differentiable.
Prove that for all a, be E, there exists such that 0 <& <1 such that

f(b)—f(a)=Vf(1-6)a+6b)-(b-a).

ia
ox
forall (x,y)e E, prove that f(x,,y)= f(x,,y) forall (x,y), (x,,y)e E.

Let Ec R be an open convex set and f:E — R. Suppose that (x,y)=0

. Let

2.2
D) iy #0,0)
Juy)=9 x"+y
0 Jif - (x,y)=(0,0)
Prove that the 2"%-order partial derivatives of f exist forall (x,y)e R?, but
0,9,f(0,0)#9,9,f(0,0).

. Let ECR" be an open set and suppose f:E — R has continuous 2™ -order

derivatives. Suppose that {X I |X —a| < r} c E, prove that

@' (1)=(f"(x+rh)h)-h

Definition Let Ae L(R") is said to be positive definite provided that

Au-u>0 forall 0zue R"

and is said to be negative definite provided that

Au-u<0 forall 02ue R".

5 a b
5. Let Ae L(R*) and [A]:L? }
C

(a) Prove that A is positive definite if and only if a >0 and ac—b>>0.

(b) Prove that if ac—b*><0 then there exist wu,u,€ R’ such that

Au,-u, >0 and Au,-u,<0.



