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Second—Order Expansion for a Class of

Quasidi fferentiable Functions™
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(Dalian University of Technology, China)

Suppose f, g:R" »R are quasidifferentiable, and for an interval [x, yJCR"
one has ( €<0g($) +0g(8), y—x>, £ e(x,y). Then there exists an 7 €(x, vi such
that

fy) = f(x) Qfnmy +0f(m , y— x>
g2(y) —g(x) Qg(m +0&(m , y— x>

Suppose a function f defined in R" is differentiable and its gradient is qua
sidifferentiabe. Then for any xe¢R", d#0, and 1>(Q, one has f(x+Ad)e fix) +
A (xsd) + (A7/2)d™ (02 f(x+ ¢d) + 0 f(x + ¢d)d, for some fe (¢,1).

Let' f: R">R” where f= (fises f,)7 and ¢:R" ~R". Suppose f and ¢ are
continuousiy differentiable, and assume that Y/ f(x) is quasidifferentiable and

V¢ is uniformly quasidifferentiable. Then, (@, [) is twice quasidifferentiable

and one has that
(p- )" (x3d,,dy) = (4’}”, . x”+¢}’(x) L) dsdy) s
where (f.)(d,, dy): = (fi(d), fild))=f (xsdp), f (x5dy) ),
and .
D2 (g- ) (x) = Ve f(x)) D f(x) + I f(x) -Dho (f(x)) I f(x),
D? f,
where D2f:= .
D f ’
J () Dhop( fx)) Jf(x) = (I fix) P SN T f(x) JTf(qu;w(f(x) NJIf(x)].
Under some assumptions suppose x is a local minimum point to minimize
f(x), x ¢R". Then for each pair of ¥V ¢d f(x) and W €d’f(x) there exist vectors
&> &, €B,(0) such that
&V —&TW €gld’ f(x) - ghg? f(x),
where g, = £4,d7, g,= $4,d;7,d, €bdB, (0), 1,>0,i=1, ~, m, TA =1,
The condition given above can be rewritten as

(Z4d V- Shd W) ¢ (S4,d T f(x) - (DAd P f(x)
or i“i ’

D40,V W) e SAdTO, D f(x) .
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