Answer on Question#37090 — Math- Other

Let I. (x) be the indicator function of the closed convex set C. Show that the sub-differential of
the function I, at a point ¢ in C is the normal cone to C at the point c.

Solution.
We have the convex set C and the indicator function I (x). We know that:

1. Forc & C, d1-(c) = @ (by convention).
2. Force C,wehave g €9l (c)ifI-(z) =1-(c)+ g'(z—¢),V z € C, or equivalently
g'(z—c)=0forallze .

Thus I-(c) is the normal cone of C at ¢, denoted N-(c):

N(e)={glg'z—c)=0VvzeC}
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