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§ differentiable at X, <:> [{mf(X)-S(XJ exists (Ca\\ i1 JC\(XO)>

X>x, X~ %

<:> AD‘.XO(X) = }(xl—ifxd for X # X,

can be extended to a function that is continuous at X,

A}.Xo: I%R with [n'\m A},Xo(x) = A‘;'xo(xo)

X=> X,

<:> There is Aa‘,x.,: T—>R  with
5()() = 5()(0) + (x - x,) -Aj.xo(x) for all x€ T

and AJt %, i continuous at X, .

\ _}<:> There is I I%R and number €ER with
A x( ) = S(x) + ) 5
) = Se) + mlx 560 = $x) + (x- %) U+ (x= %) T(x) for all x€ T

and 7 is continuous at X, with T(x,) =0

Proposifion: § differentiable at X, =>  § confinvous at X,
Proof: There is As'xo: LT —>1[R which is continuous at X, .
Lo 500 = fom( 50 + (x- %)+ Ay, ()
= 500+ fon (-m) - fm A 00 = 50 O

X> X,

Examples:  (a) linear polynomial: §: R%R' §(X7 = Ay X + 4,
5\(&,) = [.’m‘ﬂﬂ_ﬂm = Zl'\m 0\1-X+0\°—(0\1-X0+ 0\0) - Z;,m O\ff)"/xox - a
X>%, X~ %X X3 X, X=X, X> X, Mo — M
(b) absolute value § : R%ﬂ{' Jc(x) — |x| ' X, =0 \I\/
/ £69-5(0 . X E
tm = wm . -
xya X-0 XNa X
X = § is not differentiable at 0O
[ £ -500) . —X
', = QLM _ = _1
x2a0 X-0

Proposition: §: I%R, 3: T—>R differentiable at X, . Then:

(a) 5"‘35 L—>R differentiable at X, with (§+3)\(Xo> = .;\(xo) + j\(xo)
(0) §+9: T—>R differentiable at X, with (5 j)\(xo) = §{x,)- j\(xo) + §{x)- 9x.)

Proof for (b): (JC . j)(x) = ;(x) j(x) :(5(x0)+(x— x°)'A5.xo(x)>'(j(X°)+(x— xo)-Aj'xo(x)>
— 5(’(0)3 (x,) + (X— Xo )* (g(xo).Ajlxo(x) + A},xo(x) j(xo)-l-(x— Xo) 'A;lxgx‘).Ajlx(ox))

(5-9) () = $T)-g) + 50)- ) By () continuons



