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THEOREM: (The Mean Value Theorem)

Suppose that the function f is continuous on the closed, finite interval [a, b] and that
it is differentiable on the open interval (a. b). Then there exists a point ¢ in the open

interval (a. &) such that

f(b) - fla)

h—a = fe.

This says that the slope of the chord line joining the points (a, fa)) and (b, f(b))is
equal to the slope of the tangent line to the curve v = f(x) at the point (¢. f{c)). so

the two lines are parallel.
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DEFINITION: (Increasing and decreasing functions)

Suppose that the function f is defined on an interval I and that x| and x; are two

points of 1,

(a) If f(xp) = f(xy) whenever xp > x|, wesay f is increasing on /.
(b) If f(x2) < f(x)) whenever x> > x|, we say f is decreasing on /.
(¢) If fix:) = f(x)) whenever ¥, > x|, we say f is nondecreasing on J.
(d) If f{x2) = f(x1) whenever x» > x, we say f is nonincreasing on /.

THEOREM:
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Let J be an open interval, and let / be an interval consisting of all the points in J and
possibly one or both of the endpoints of J. Suppose that f is continuouns on [ and
differentiable on J.

(a) If f(x) = Oforall x in J, then { is increasing on /.
(b} If f'{x) < Oforall x in J.then f is decreasing on /.
(c) If f(x) = Oforall xinJ. then f is nondecreasing on I.

(dy If f'(x) = Oforall x in J. then f is nonincreasing on /.

THEOREM:

If f 1s defined on an open interval (a. &) and achieves a maximum (or minimum}
value at the point ¢ in {a. &), and if f'(c) exists, then f'(c) = (0. (Values of x where
f'(x) = 0 are called critical points of the function f.)

THEOREM: (Rolle's Thm)

Suppose that the function g is continuous on the closed. finite interval [a, #] and that
it is differentiable on the open interval (a. #). If g(a) = g(k), then there exists a point
¢ in the open interval (a, b) such that g'(c) = 0.

DEFINITION: (one-to-one)

A function f is one-to-one if f(x;) # f(x2) whenever x| and x3 belong to the
domain of f and x; # x3, or, equivalently, if

fE)=fx) = x=xn

DEFINITION: (inverse func.)

If f is one-to-one, then it has an inverse function f~!. The value of f~'(x) is
the unique number y in the domain of f for which f(y) = x. Thus,

y=f1x) &= x=f@).
SOME PROPERTIES

Properties of inverse functions

=10 &= x=10)

The domain of £~ is the range of f.

. The range of f~! is the domain of f.

. f7}(f(x)) = x for all x in the domain of f.

. f(f~"(x)) = x forall x in the domain of f~".

. (£~1)"Yx) = f(x) for all x in the domain of f.

. The graph of £~! is the reflection of the graph of f in the line x = y.

N wm W~

Laws of exponents
Ifa > 0and b > 0, and x and y are any real numbers, then
(i a®=1 (i) &V =da
(iii) a—"=-—l— (iv) a*™” =£
a* a¥
) (@)Y =d” i) (ab)* =d*b*
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Laws of logarithms
Ifx>0,y>0,a>0b>0,a1,andb # 1, then

(i) log,1=0 (i) log,(xy) =log, x+log, y
i) log, G) = —log, x (v) log, G) = log, x—log, y
4 logbx
= -
(v) log, (x?) =y log, x (vi) log, x il
If a>1, then xkxg+logax=——oo and x1_1’11;0103,,x=¢::o.

If 0<a<l1,then 1lim log,x=00 and lim log,x = —oco0.
x=>04 =00

(i) In(xy)=Inx+4Iny (i) In (;) =—Inx

(i) ln(i—) =Inx—Iny (v) In(x")=rInx
(@) (expx)" =exp(rx) (ii) exp(x+y) = (expx)(expy)
. 4 L expx

(iii) exp(—x) = e_xp ® (iv) exp(x—y) = By

For the moment, identity (i) is asserted only for rational numbers .
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Exercise 1

12 Kasim 2020 Persembe 11:31
Let f(z) = 2%+ 22 + = — 10.

i. Show that f has at least 2 real roots.

ii. Show that f does not have 3 real roots or more.
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Exercise 2

12 Kasim 2020 Persembe 11:31

Prove the following inequality:

(:'I.EI+1+%2fUI' all = = 0.
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Exercise 3

12 Kasim 2020 Persembe 21:01

Prove the following inequality:

tanz >z for 0 <z < /2.
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Exercise 4

12 Kasim 2020 Persembe 21:02

Solve the following problem:

If f(1) =10 and f’(x) > 2 for all z, then show that f(4) > 16.
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Exercise 5

12 Kasim 2020 Persembe 21:07

If 2y + y* = 1, find the value of %" at the point where x = 0.
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