


Functions

Limits (part 1)



Definition

» A limit tells us the value b that a function approaches as that function’s
inputs (x) get closer and closer to @ (a can be a number or infinity).
We say that : f(x) tends to b when x tends to a

f(x) > b

X —>Aa



Limit at infinity

Example 1

lim f(x) =+
X—>+00
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Limit at infinity

Example 2

lim f(x) = —
X—>+400
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Limit at infinity
Example 3

lim f(x)=Db
X—400
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Limit at infinity
Example 4
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Limit at infinity

Example 5

lim f(x) =+
X——00
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Limit at infinity

Example 6
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Horizontal asymptote * B’SA

As x increases indefinitely to +oo or decreases indefinitely to -oo, f(x) can

approaches toward a horizontal line of equation y=b.

This lme 1s called: Tl
:
;
3 3
2 2
............................... N N B RS aaasss - 200 OO0
T S T T I T T




.
Application o

OE SMART ACADEMY

Find the limits at infinity in each case and determine the horizontal asymptote if

/\ lim f(x) =+

’ X——+00

L5 2 1 0 \2—/ 4 5 ’ lim f(x) — —0QC0
i X—>—00

exIsts.




Application ‘ ";

Find the limits at infinity in each case and determine the horizontal asymptote if

exIsts.

Iim f(x)=0
X—+00

> F 7 °f t ¢t 3 | lim f(x)=0
> X——00

4 (x’x) 1s a horizontal asymptote near to teoo




Application ‘ EA

Find the limits at infinity in each case and determine the horizontal asymptote if

exIsts.

lim f(x)=1

/\ X—+00

] / : 5 4 5 s 7 8] y=I1s ahorizontal asymptote near to +oo

lim f(x) = —oo

X——00
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Limit at a point -
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Example 1

Limit from below is b

or
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Limit at a point

Example 1 Y
Limit from above is b

or




Limit at a point
Example 1




Limit at a point
Example 2 Y

Limit from below is b

or
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Limit at a point
Example 2 Y

Limit from above is ¢

or

2N
> Lt



Limit at a point
Example 2 y
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Limit at a point

Example 3 Y

Limit from below Is -
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Limit at a point
-+ 00

Example 3
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Limit from above IS +wo
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Limit at a point

Example 3 Y

lim j(x) # lim f(x)
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Limit at a point !Sf

Example 4 Can you find the given limits by yourself?
' y - lim f(x) =—
| x-=a~
: _ | - —
lim f(x) =b lim, f(x) =
lim f(x) = —oo

x—at




Limit at a point




Limit at a point

Example 1

\ lim f(x) = ‘ling f(x)
. X—a r-a?

lim f(x) = b

X—U



Limit at a point

Example 2

‘_Iim_ f(x)# lim f(x)

Iim f(x) = 4

X—U



Limit at a point

Example 3 +00

lim f(x) # Jf."ﬂ f(x)

X=a

lim f(x) = A

X—a




Limit at a point .. -
Example 4 : . ) . 2
o lim f(x) =b lim_f(x) =—co
: x?;r: f(x) =—o0 }—i!;z+f(x) -0

[im f(x) = —o0

X—U




Vertical asymptote " %'S'A

If a point M of the curve moves away indefinitely
while approaching toward a vertical line of equation

x = a, this line 1s called vertical asymptote of the
curve.

In this case:
lim f(x) = £
X—=d

Remark: the function f 1s not defined at x=a.
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Application ’é%:

Find the limits in each case and determine the vertical asymptote If exists.

J 14 lim f(x) =—1

x—>-—1
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Application ‘ ’“[3'5'/\

Find the limits in each case and determine the vertical asymptote if exists.

lim f(x) = 2

Since lim,_,,- f(x) = 2 and

| lim,_,,+ f(x) = —©




Application ‘ ’“[3'5'/\

Find the limits in each case and determine the vertical asymptote if exists.

lim f(x) = 2

Since lim,_3- f(x) = —oo and

lim, 4+ f(x) = 400




Time for practice

lim f(x) = —

X——00

lim f(x)=3

X—+co

lim f(x)=-—1

Getoiold. L do bl t it bbb b bbbt x—>—3"
|

§ r xE£n3+f(x) =1

AEAR IR AT limf(x)zﬂ
xX——3

Jim £ = 4

lll’(l)]+f(x) =4 }cl—%f(x) — 4 nggl— f(x) =4 xllgl-l-f(x) =400

limfG) =2 lim fG) =25 lim fG)=—%  limf(x) =74






