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JC’ I —> R differentiable ~~> 5.\: I — R

\
e 1f §:T —> R is continuous ~> § continuously differentiable

o 1If 5\: T —> [R is differentiable ~> g two—times differentiable

\

Jcm:::j-‘ ‘= (5\)\ T — R

" (o) (n) (h-1) \
Definition: JC: T —> R and set 5 -':‘-5 . For he IN, define \5: -'3'—(5 )

(inductively)

. JC is called N —times differentiable it 5("7 exists,

. JC is called N —times continuously differentiable if §(h7 exists and is continuous.
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ther notations: = =
< Other n n $ v v §

. (n)
. :F is called 00 —fimes differentiable if § ° exists for all ne IN.
(arbitrarily often differentiable)

C(I) — {/5_ IT—R | § oon’rinuous}

Cn(]'_) = {/5— I— R | _§ N—1times continuously oliFFevevx’(iab\e} , he IN u ioos

Example: I = R
§x) =x"

GXP

COH2CMoaCM2CMD 2071 &

Proposition: 5'- I:“/L‘—_I_>[R differentiable , X,€ [q,l;] ] S\(XD =0, and

) 0
§ differentiable at X,. Then: (a) § (xa) S0 = JC has a local minimum at X,

(b) 5“(xn)< o = j: has a local maximum at X,

’ ) — ¢ . ,— contfinuous at X,
Proot: (3a) Assume O0< § (XD = ﬁ'"“ £(X) as = ﬁim As’xfﬁx)

X=> X, X =X, X=>Xo

—> There is a neighbourhood of x,, called Uc [a,L__\, with A}‘,x‘,&x) > 0

\ XL Xe = ;F\(X) < 0 = § decreasing
—= §09 or %o 4
0< X - X, t > U\i 1 XX, D 5‘()() > 0 = 5: increasing




