Rusiness Mathematics

Lecture NO 4

waleill gaizall im@m@nl Jall gliall g3
“aileainoll clig!dyoiil Joell Jildo plell p)n,gg ‘yglmll

MTH 112
Business Mathematics

a5l elon)ldooly
EVERYONE'S SMART UNIVERSITY



@S5l eroa)ldooly
EVERYONE'S SMART UNIVERSITY

dass
it dulall golll gl Gian cliael - goulaill plll - dualyall pgul Jowdll  le s duusil m:

lizo Jolgi

woyloill gaizall 130 ity 3 JoWI gLl Jeail (s
" aileainall cliyg'draiil Joell Jildo plell padig wigleill

Rusiness Mathematics

MTH 112

Rusiness Mathematics
Lecture NO 4



Business Mathematics

Lecture NO 4

soyleill goizall| Al Jg¥il ¢ - i
| A JMF Lputxjng,m.a!l padig ..suglm“

_aileaiaall cliyg dyaiil

MTH 112
51l ool ool Rusiness Mathematics

EVERYONE S SMART UNIVERSITY

> . b . . . . N
\ \ R . N . - N . . - " . - . N
\ . \ a \ . . . . . S N

", ¢ ", .
A . . . . \ :
— 1 Rt Gt \ .\ . . Y ———————
\
— \ \ ) e —



* Chapter 1: Mathematical preliminaries
* Chapter 2: The straight line and applications
* Chapter 3: Functions and Graphs

|+ Chapter 4: Limits and Continuity ]
* Chapter 5: Financial Mathematics
* Chapter 6: Differentiation
* Chapter 7: Methods of Differentiation
* Chapter 8: Function of several variables
* Chapter 9: Integration and applications
* Chapter 10: Linear algebra and applications
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Objectives

1: The Concept of Limits

e 2: Computation of Limits

3: Methods of Limits

* 4: Continuity
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The Concept of Limits

* When the values successively attributed to a variable approach
indefinitely to a fixed value, in a manner so as to end by differing

from it as little as one wishes, this last is called the limit of all the

lim f (x)=L

X —a

others.
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The Concept of Limits

limx?+1=(2)" +1=5

X —>2

Positive value

. 3 3 3
lim = = —
x>0 X +4 0+4 4

@Sl aronlldeoly



The Concept of Limits

|
|
\I

lim 2x +1=2(-4)+1

X —>—4

Negative value

X -3 3
[im ——
2 x +10 -3+10 7

@Sl aronlldeoly



The Concept of Limits

Zero
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The Concept of Limits

* Divided any number by infinity o0 , we will obtain Zero

* Divided any number by Zero 0, we will obtain infinity oo
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The Concept of Limits

4 4 4
x=>3 X 3 3—-3 0

Infinity

x*-1 (4)-1 64-1_ 63
l[im — — "
ko4 X —4  4-4 0 O
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The Concept of Limits

4 4 4
[im = =—=0
x>0 X +3 043 o
lim : 1 :120
Xx—0 2X +12 oo—|—12 00
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The Concept of Limits
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The Concept of Limits

 |f the first substitution give Undefined Value

f 9 , 00 — Q0 1100 100

o 0

We Should solve the Limits
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The Concept of Limits

. 0
l[im = = —
X>2 X — 2 2—2 0

To get the limit of function f (x ) as Xapproach to 2
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The Concept

1.9 3.9
1.99 3.99
1.999 3.999

1.9999 3.9999
1.99999 3.99999
=4

<]

2.1 4.1

2.01
2.001
2.0001
2.00001

4.01
4.001
4.0001
4.00001

=4
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The Concept of Limits

We can say that

2—
lim =% _4
x—2 X _2

541 rol ooty
VERYONE S SMART UNIVERSITY



The Concept of Limits

||m —_ Ilm Factorization
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Computation of Limits

Limit Laws Suppose that ¢ is a constant and the limits

lim f(x) and lim g(x)

X—a

exist. Then

1 1lim [f(x) + g(x)] = lim f(x) + lim g(x)
2. lim [f(x) — g(x)] = lim £(x) — lim g(x)
3. lim [cf(x)] = ¢ lim f(x)

4. lim [ f(x)g(x)] = lim f(x) - lim g(x)

flg  Lmf)

xX—a

5. lim = = if lim g(x) # 0
x—a g(x) %1_1};17 g(_x) X—a g

= —_—
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Computation of Limits

* These five laws can be stated verbally as follows:

. Sum Law 1. The limit of a sum is the sum of the
limits.
. Difference Law 2. The limit of a difference is the

difference of the limits.

<]
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Computation of Limits

. Constant MultipleLaw 3. The limit of a constant times a
function is the constant times the

limit of the function.

e Product Law 4. The limit of a product is the product
of the limits.
* Quotient Law 5. The limit of a quotient is the quotient

of the limits (provided that the limit of
the denominator is not 0).

<]
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Computation of Limits

<]
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Direct Substitution Property If f is a polynomial or a rational function and a is in
the domain of f, then

lim £(x) = f(a)

In general, we have the following useful fact.

If f(x) = g(x) when x # a, then lim f(x) = lim g(x), provided the limits exist.




The Concept of Limits

lim (3x 2 _5x +4)

X —2

lim (3x * —5x +4)=3(2)" -5(2)+4

X —2

12-10+4=06
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The Concept of Limits
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The Concept of Limits

||m — I |m Factorization
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The Concept of Limits

lim $/3x 2 — 2x

X —>2

lim $3x 2 —2x =$/3(2)" -2(2)

X —>2
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The Concept of Limits
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The Concept of Limits

Given that function

f(x) (2X X <2
X )=+

X X >2
Find iiinzf(x)

@Sl eron)ldeoly
°S SMART UNIVE



lim f (x) lim f (x)

X—>2 X 2"

lim 2x im x*  qam  x>2
X< - X —>2 X —>27F

lim 2x =2(2)=4 lim x*=2°=4

X 27"




The Concept of Limits

If we have
i ()= Jm 1 (x) =L

The limit is exist and we can say

lim f (x)=L

X —2

@Sl eron)ldeoly
°S SMART UNIVE



The Concept of Limits

If we have

lim  (x )= lim f (x)

X —>2" X —2F

The limit is not exist and we can say

limf (x) isnot exist

X —2
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lim f (x) lim f (x)

X—>2 X 2"

lim 2x im x*  qam  x>2
X< - X —>2 X —>27F

lim 2x =2(2)=4 lim x*=2°=4

X 27"




The Concept of Limits

we have

lim f (x)=lim f (x)=4

X —>2" X —2F

The limit is exist and we can say

lim f (x)=4

X —2
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The Concept of Limits

Given that function

(x2+1 X <—1
13X +1 X >-1

Find limf (x) limf(x) limf (x)

x =0 X —>—4 X—>-1

<]
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(x2+1 X <—1
\3x +1 X >-1

0>-1 limf (x)=1lim 3x +1

X =0 X =0

lim 3x +1=3(0)+1=1

X =0
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x2+1  x <-1
\3x+1 X >-1

4<-1 lim f (x)=limx?*+1

X —>—4 X —>—4

lim x 2 +1=(-4)" +1=17

X —>—4
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The Concept of Limits

Given that function

(x 2 +1 X <—1
13X +1 X >-1

lim f (x)

X —>-1
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The Concept of Limits

One-Sided Limits

mie T i

X <—1 - Iir_nl_x2+1 X'Lr_TL 3X +1 - X >—1
. 2 . e o

lim (-1)" +1=2 lim_ 3x +1=3(-1)+1=-2

lim f (x ) isnot exist

X —>-1

<]
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The Concept otf

Given that function

(2x +1 X <3

X% -2 X >3

Find limf (x) limf (x) lim f (x)

X =0 X =5 X —3

<]
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The Concept of Limits

(2x +1 X <3

X% —2 X >3

.

f(X):<

0<3 limf (x)=1lim 2x +1

X =0 X —0

lim 2x +1=2(0)+1=1

X =0
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The Concept of Limits

(2x +1 X <3

X% —2 X >3

.

f(X):<

5> 3 limf (x)=limx*-2

X =5 X —b

limx2-2=(5)" -—2=23

X —5
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The Concept of Limits

Given that function

(2x +1 X <3

X% —2 X >3

.

f(X):<

lim f (x)

X —>3
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The Concept of Limits

One-Sided Limits

fim £ (x) fim £ (x)
X <3 -)!i_)r?_ZX—I—l X|i_>r£1+X2—2 @m x>3
- B 3 . > o~ (2
JE?2X+1—ZCQ+1—7 ﬂglx-—z_Cﬂ —_2-=7

limf (x)=7 is exist

X —3

<]
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Continuity

e Continuous functions are predictable...

No breaks in the graph

A limit must exist at every x-value or the
graph will break.
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Continuity

 Key Point:

Continuous functions
can be drawn with a
single, unbroken pencil
stroke.

<]
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Continuity

* Mathematically speaking...

If 7(X) is continuous, then for every x = cin the
function,

* In other words, if you can evaluate any limit on the
function using only the substitution method, then the
function is continuous.
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* Both functions are continuous on (—o0, o)

<]
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Continuity

|
X =1

/

1T 2 3 4

f(x)=

=
'

ok

(g

.

h

&.mm;\umn
1 1

continuous on: (-0, 1) U (1, =)

We can say that it continuous on R except {1}

<]
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Continuity

f (x) —2X, X £2 o
X )= al
X —4X +1, X >2 of

lim(—2x )=-4 AmaaLifayaam
X —>2" af
lim(x*-4x +1)=-3 s
X —>2" o

. Continuous on R except 2

f (2) o _4 Function is discontinuous at 2
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Continuity

Discuss the continuity of function at x =3

(2X +1 X <3

X% —2 X >3

f(X):<

.
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Continuity

f(3) 277

limf (x) 222 limf (x) 222

X —>3~ X —>3"

lim f (x)??? is exist or not

X —>3
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Continuity

(2x +1 X <3

X?=2 X 23

f(x)=+

f(x)=x*-2
f(3)=(3) -2=7

>
I
w
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The Concept of Limits

One-Sided Limits

fim £ (x) fim £ (x)
X <3 -)!i_)r?_ZX—I—l X|i_>r£1+X2—2 @m x>3
- B 3 . > o~ (2
JE?2X+1—ZCQ+1—7 ﬂglx-—z_Cﬂ —_2-=7

limf (x)=7 is exist

X —3

<]
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Continuity

(2x +1 X <3

X% —2 X >3

.

f(X):<

f(3)=limf (x)=7

X —>3

We can say that it continuous at x =3
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The Concept of Limits

Discuss the continuity of function at x = -1

(x 2 +1 X <—1
13X +1 X >-1
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Continuity

f(=1) 277

lim f (x) 222 lim f (x) 222

X —>—1" X —>—1"

lim f (x)??? is exist or not

X —>-1

@Sl eron)ldeoly
°S SMART UNIVE



The Concept of Limits

(x2+1 X <—1
k3x +1 X >-1

f(x)=+

f(x)=3x+1
f(~1) =3(-1)+1=-2

@Sl eron)ldeoly
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The Concept of Limits

One-Sided Limits

mie T i

X <—1 - Iir_nl_x2+1 X'Lr_TL 3X +1 - X >—1
. 2 . e o

lim (-1)" +1=2 lim_ 3x +1=3(-1)+1=-2

lim f (x ) isnot exist

X —>-1

<]
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Continuilty

f (-1)=-2

lim f (x) isnot exist

X —>-1

We can say that it discontinuous at x =-1

541 rol ooty
VERYONE S SMART UNIVERSITY



The Concept of Limits

Discuss the continuity of function at x = 2

(2x +1 X <2
f(x)=45 X =2
3x =1 X > 2

\
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Continuity

f(2) 777

limf (x) 222 limf (x) 222

X 2" X —>2F

lim f (x)??? is exist or not

X —>2
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Continuity

(2x +1 X <2

f(x):[<5 X =2 ]

\3x -1 X > 2




The Concept of Limits

One-Sided Limits

lim £ (x) Jim £ (x)
x <2 mm) X|I_)rT2]_ 2X +1 X|I_)ﬂ2'l+ 3x —1 m x>2
lim 2x —|—1=2(2)+1=5 lim 3x —1=3(2)—1=5
X —>2" X —>2"

limf (x)=5 is exist

X —2

<]
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Continuilty

(2x +1 X <2
f(x)=<5 X =2
33X -1 X > 2

.

f (2)=limf (x)=5

X —2

We can say that it continuous at x =2

541 rol ooty
VERYONE S SMART UNIVERSITY



The Concept of Limits

Discuss the continuity of function at x = 2

(2X +3 X <2
\3x+1 X > 2
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Continuity

f(2) 777

limf (x) 222 limf (x) 222

X 2" X —>2F

lim f (x)??? is exist or not

X —>2
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Continuity

(2X +3 X <2
f(X);<8 X =2 J
& 13X +1 X >2




The Concept of Limits

One-Sided Limits

i (1) ()
X <2 -Xll_)r?_ 2X +3 X'I_)nzl 3X ‘|‘1 - X > 2
lim 2x +3=2(2)+3=7 lim 3x +1=3(2)+1=7
X 2" X —>2"

limf (x)=7 is exist

X —2

<]
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Continuilty

(2X +3 X <2
f(x)=18 X =2
3x+1 x>2 f(2)=8
lim f (x)=7
f(2)¢|in;f(x)

a' We can say that it discontinuous at x =2
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Chapter

04 Un Solved Examples
Find the value of i (X —1)(X —|—2)
X -1 (X _1)




Un Solved Examples

Find the value of

lim (x3—2x +7)

X —1
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Un Solved Examples

Find the value of (X3—2X _4)
lim
X —2 X
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Un Solved Examples

2X
Find the value of 5—¢€
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Un Solved Examples

Given that (x2+1 X <2
f(X):<
X+l x =2

Find the value of  lIM f (X )
X —0

<]
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Un Solved Examples

Given that (x2+1 X <2
f(X):<
X+l x =2

Find the value of  lIM f (X )
X —8

<]
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Un Solved Examples

Given that (x2+1 X <2
f(X):<
X+l x =2

Find the value of ~ lIM f (X )

X —2

<]
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Un Solved Examples

Given that (x2+1 X <2
f(X):<
X+l x =2

Find the valueof  lIM f ( )

X —2

<]
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Un Solved Examples

Given that (x2+1 X <2
f(X):<
X+l x =2

Find the value of  lIM f (X )
X —2

<]
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Un Solved Examples

Given that (x2+1 X <2
f(X):<
X+l x =2

Find the value of f (2)

<]
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Un Solved Examples

Given that (x2+1 X <2
f(X):<
X+l x =2

Find the value of f (1)

<]
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Un Solved Examples

' h
Given that f (X)=X3—2X+7

Discuss the continuity of function

<]
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Un Solved Examples

Given that S _
. (x):X 2X + [
X —3

Discuss the continuity of function

<]
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Un Solved Examples

Given that X% +1 X <2

f(X):<

33X +1 X > 2

Is the function continuous at X =2

<]
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