
· f is 1-1 if for eachy in Rangelf) ,
there is exactly one

x in the Domain (f) that f(x) =y.

Even f is even it fora

· fl = the instaneous rate of change off
= the slope of the tangent fine tof

· f'x f increasing nearby.
f'20 f decreasing nearby.
f= 0 E Stationary pt : f is not changing much nearby.

Transform· f(x) + c : shift up by a units

fix + 11 : shift right by - c units.

E fix) : scale vertically by ratio be.

f(kx) : scale horizontally by ratio.
- f(x) : vertical flip .

fl-x) : horizontal flip.
·fifix =2 time-fix = b+ f(x) = L

Continuous · f is continuous at 1 = b
, if

tin-fix = timf(x = f)

IVT · Intermediate Value Theorem
:

f continuous on [a ,b]
,

then all intermediate values between flas and flb)

are achieved.

EVT · Extreme Value Theorem
:

f continuous on [ab] ,
then there is a maximum and a minimum.

MVT · Mean Value Theorem :

& continous on Taib] , differentiable on lab)
,
then there is CE(a . b) that

f'() =
f(b) = f(x)

b- a

= average rate of change off between a
, b.



Limits :
· Em(f(x) = g(x) = ti fix)+
· (f(xg(x) =(f(x) (i g(x).

·
· If his continuous, Bish(g(1) = h(timg(x)·
· f(x) < g(x) then fix tim g(x.

Sandwich . Sandwich theorem
: if fix) Egexy = hexs

, ifs fix = E = hx = L
, the

Eg(x)-

concurity . First derivative test :

IV f transitions = --> + => f concaves up. E) local min

El f transitions + -> - > f concaves down
.

E local max

# f'transitions + -> + or - -> - => no concavity
·E) NOT local

-

max/min

· second derivative test :

· f" > o -> concave up
# local min

· f"o = concave down focal max.

· f" = 0 - NO Conclusion
,

use first derivative test instead
.

· Inflection point : f"= 0 and f "changes signs ( + --or- -> + ) through

optimizatio
. Critical point : 0 Stationaryat, Read pt , 8 where f does not exist.

Approximation
Tangent fine approximation : fix point b,

f(x) f(b) + f(b)(x - b)
.

· Overestimate if f concaves down A

Underestimate of concaves up Vo



Derivative
rules · (f +g)) = f +g/

(f - g)) = f = gl
(fg) = fig + fg)

(E) = fg y,

· (x()) = kx*+

·

Horizontalasymptote for rational function. .

·

large deg
: Y = 0.

· equal dey y = radingsoficientt
· largedey no horizontal asymptotes , y or c dependingone

situations

·ex growsfasterthananyXany koax, as x+


