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Real Analysis — Part 40
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Definition: I CR interval , 5 I — R
€) JC has a local maximum at x.e L if 1R S
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there is a neighbourhood of x,, US R, with \lA
§x) = max {500 | xeUn L]
(b) } has a local minimum at x.eL if
there is a neighbourhood of x,, US R, with
(%) = min {5(0 | xe Ua I}
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(c) 5: has a local extremum at x e L if } has a or at xeL .
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Proposition:  §: (a\,L)% R differentiable at  x.€ (a,b) . /l\/\
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5: has a local extremum at x, => g\(xn) =0

Proot: 15t case: } has a local maximum at X,

—_:_> there is a neighbourhood of x, , U & (a\,L)

£(x) = ma\x{;(x) | X € \A}



j: differentiable at x, => ((x) = £x) + (X_XJA&.X.,(X)

\_/f'/
\ confinuous at X,
Tfé——f Assume g (xo) >0 There exists a neighbourhood /< (A
| S such that A‘;X(X) > 0 for all  xe V
xa [ ]

Then: xsx, => ;(X) = f(xo) + (X— XJ'AJ,x,(X) >§(XQ)
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| | S Assume g (XD) < O : There exists a neighbourhood \c A
Xo

such that A‘;X(X) < 0 for all  Xxe V

Then: x<x, => §(X) = 5-()(0) + (X— XJ'ALX"(X) >5:(Xo)
N—r
= §x) =0 0 so

2nd case: 5: has a local minimum at X,  (works similarly)

Theorem of Rolle i /\,
§= [a,L—J —> R differentiable and 5(‘0 - 5([:) ' .\7(/

Then there is % € (a,L) with ,gd(;Q =0,
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Proot: 15t case: j: constant => f\(x) = (0 for all x¢ [o\,L—_l , v

2nd case: )C is not constant.

There are X—/ X € [a, L—_| with j(x*) = SUP£§(X) | X€[G,L—_|1
S60) =i J 50 | xelal]]
§ not constant
—> Xe@l) o x'e (o) (eallit &)

Proposition above

= £'(5) =0 0




