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(1) 2.4 Definition of limit

Example 1 Use the definition of the limit to show that lim(3x —5) =1
39 July 3, 2004 X2

Solution
lirr%(3x—5)=1
x—
Let € >0 suchthat |[f(x) — L] < €

3x —=5—-1| < €
3x — 6| < €
3|lx—2] < €
i AL B

3
Take & =<
ake S 3
~Ve>0 36 >0 suchthat |x—2| < 6
3 lirr%(3x—5)=1
X—

Exam le 2 Use the definition of the limit to show that lim 2x —1) = =7
52 April 9, 2009 A x>-3

Solution
lim (2x—1) = =7

Let € >0 suchthat |[f(x) — L] < €
2x —1—-(=7)| < €
12x + 6] < €

|+3|<6

X ZE
__3 —
X = (=3) < 3
€
2

~Ve>0 36 >0 suchthat |[x—(-3)| < §
v limy,_;2x—1) = =7

Take oll=




(1) 2.4 Definition of limit P3

Example 3

40 October 28, | Usethe definition of thelimit to show that 1im(7 —2x) = —1.
2004 A
Solution

lirr}l(7—2x) = —1
let € >0 suchthat [f(x)— L] < €
|7 —2x—(-1)| < €
2x — 8| <€ =
2|lx — 4| <€
x— 4] < =

2
Tak a4 €
aKe = 5

~Ve>0 36 >0 suchthat [x—4| < §
lirri(7—2x) = -1
G,

Example 4
53 July 18, 2009 A

Use the definition of the limit to show that  lim (1 —4x) = 9

Solution

JLT2(1_4x): 9 —a—b=—-(b+a)
let € >0 suchthat |f(x)— L] < € |—a—b| =la+ bl
[1—4x—9| < €
|-4x — 8| < € o
|[4x + 8| <€
4lx + 2| <€

ot Pl
* 4

-

x= (-2 < 3

il L
aKe —4

~Ve>0 38§ >0 suchthat|x—(-2)] < &
alimy_,(1 —4x) = 9
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(1) 2.4 Definition of limit P4

Example 5 Usethe (g, 6) definition of the limit to show that  lim (3 Tl 1x) R 2
46y 5, 2007 e

Solution

e 1y 5

i (3 - 5x) =3

let € >0 suchthat [f(x)— L] < €
1 5

|3—§X—E| < €

|6 —x—5] <2e (2 udshl )

|1 — x| < 2¢
lx — 1| < 2¢
take 6 = 2¢

~Ve>0 36 >0 suchthat|x—1| < §

o BRI o8
el vat i

am 5
Example 6 Use the definition of the limit to show that 1im1(—2x +1) = 3
8 October 28, 1993 s

3
Solution

_ 5
llml(—Zx +1)= 3

X

3

let € >0 suchthat |f(x)— L] < €
|—2x+1—§| <€

|—6x +3—5| <3€ (3 ookl cra)
|—6x — 2| < 3¢

l6x + 2| < 3e

1
~ Ve >0 3§ >0 suchthat |x—<——>| < 6

5
xlirfl%(—Zx +1) = 3
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(1) 2.4 Definition of limit P5

Example 7
9 November 1993

Use the definition of the limit to show that Jim (3x —7) = —13

Solution
xlimz(Bx—7) =—13
let € >0 suchthat |[f(x)— L] < €
3x —7+ 13| < €
[3x + 6] < €
3lx+2| <€

3 Bl |4 4
(i 3

- (-2 < 3

take § = <
aKe —3

&~ Ve>0 38§ >0 suchthat |[x—(-2)] < 6
« lim (3x = 7) = =13
xX—=—

Example 8 M
11 Mach3L | Usethe definition of the limit to show that mm(—§+3)=5
’ Xo—
1994

Solution
. x _
3}1}1114(—§+3)_5
let € >0 suchthat |f(x)— L] < €
X
L—§"+3-—5| < €
|—x + 6 — 10| < 2¢ (2 eraly)
|—x — 4| < 2e
|x + 4| < 2¢
lx — (—4)| < 2¢
take § = 2e
~Ye >0 36 >0 suchthat |[x—(—4)| < &
. x gy
~ lim (—§+3)—5

x—>—4
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(1) 2.4 Definition of limit P6

Example 9 | ;e the definition of the limit to show that lim 25 ken) = 4
5 April 8, 1993 ATz

Solution
lirr}(—Zx +5)=4

x>

7,
let € >0 suchthat |f(x)— L] < €

|-2x+5—-4| < €
|-2x+ 1] < €
12x — 1| <€

|
X 2 (4
-3<3
X735 2
take 6—5
2

1
~Ye >0 36 >0 suchthat |x—§| < 6
lin}(—2x+5)=4

oo

2

Example 10 | 2
31 October 31, | Usethe definition of the limit to show that liny(4 = 5x) = 3

2000 73

Solution

2
lim(4 — 5x) ==

2 3
x—>§

let € >0 suchthat |f(x)— L] < €
2
|4—5x—§ <gg

112 — 15x — 2| < 3e
|-15x + 10| < 3¢
|15x — 10| < 3e

10 3e

2
~VYe >0 36 >0 suchthat |x—§| < 6

. 2
lm%(4 —5x) = 3

x>

3
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(1) 24 Definition of limit p7
Homework
. = : 10 October 27
1 7x+2=-12 '
‘ 1 | Usethe definition of limit to prove that L 7x 1994 ‘
lim(3 LU 15 July 15, 1996
2 | Usethe definition of thelimit toshow that 13 *¥ =4 ==3 " 19 November 1,
B 3 1997
3 | Use the definition of limit to prove that lim(3xs) =5 16 Novemper2,
S x—2 1996
‘ 4 | Usethe definition of thelimittoshow that ™ (0¥ + 1 = =1 47 Marcn 27, 1997‘
= 3
‘ 5 | Usethe definition of limit to prove that lim(=3x+5)=2 21 March3, 1998 ‘
‘ 6 | Usethe definition of thelimit toshow that (0¥ +1)="2" 5 5,y 18 1908 A‘
T 2
7 | Usethe definition of limit to prove that Jim 3x+9)=6 29 Feb24, 2000 ‘
8 | Usethedefinition of thelimittoshow thet ~ Jim (2x+5) =3 2 Novembers, ‘
9 | Usethee, § definition of limittoshow that ~ LIm(5—2x) =1. 43 June28, 2008‘
10| Use the definition of the limit toshow that i} (4x —5) =—=3 32 August 02,
iU Xk 2008
X
1.1 | Use the definition of the limit to show that lim (-—=+3)=5 11 March31, 1994
4\ 2
=== X——
N 1
‘12 Use the definition to prove that lim (9 — Ex) =8 37 June6, 2010 ‘
. X—6
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