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Chapter | REAL NUMBERS, LIMITS

AND CONTINUITY

Exercise Set 1.1 (Page 17)

Ifg,be Randa + & = 0, prove that e = -4
Since b e R, there is an element -b e B such that

he (=B =0 L (1)
By hypothesis, a + =10 )
Adding -b to both sides of (2} and applying the above property of
-additive inverse, we get

a+b+(-B==b or a+ b+ (-b))=-h

3 ; [Assaciative property of addition)

ar a+0=-h by (13
ie, a=-h as required,
Prove that (~a) (=6 = ab for all e, b & K.

- We have, ab + al-0) + (—a) (-8 = gb + [a{-b) + (=a) (=4]],

(Associative property of addition)
or  allh 4 (b} + (=a) (-6 = ab + [a + (—3] (=}
(Dhstributive property)
or a0+ (—a) (bl =ab+0, (b 3
ie, (—a) (b =absincex 0=0=0.(-5),
Prave that | la] - {b]] 2 la=&] for everva b = R
By Theorer. 1.5 (v), we liave

j@ + bl = lal + [b] m
Revlacing b by ~b, (1) hecomes 2
[ =bi=<|a] + |-&] = |a] + |&], AR Lot

since |-B] = |b]
Repiace a by & -z'in {2 to get
|—z| = l6—al + |&
or  |z|—[&6] =|b-al = |a-k] 3}
Again,in (b -a| = |ai + 4] repioee Dby g = b to have
|=bl= el + fja - &) vt o e I R |
Multiplying botis sides ol the e ity Ly =1 we got
] — 18] = -|a
or —la—bl= |a| =[5 (4)
|&] = Ja =&

Combining 13) and (4°, wehove —|a- 8] 5 e
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or |lal-18| = |a-8], by Thearem 1.5 (iz).
4. Express 3 <z < 7 in modulus notation
Bol. We know that |z -a] </implies a- i<x<a+l
Now 3=x=7
Therefore, by comparizon, ;
a-{=23 (1)
a+l=T (2
Adding (1) and (2), weget 2a =10 or a =6 :
Subtracting (1) from (2}, we have 2/=4 or [=2
Hence the given inequality can be expressed in the modulus

notationas . |r-5] <2
B. Let5>0anda e R Showthata — 5 < x < a + &if and oniy if
[z-a] = &
Sol. Suppossa - E{z{a+3These1nequﬂ.]|tleamnbamtmas
a-8<x (1 .
and x=a+ & (2)
From (1) and (2), we have respectively
—d=x-a ; €30
and x-a=4 . . (4)
Combining (3) and (4), we get
-d<z-a<d or |x—g| < &by Theotem 1.5 (iv)
Conversely, let |x - a| < & By Theorem 1.5 {iv), we have
~f<x=-g<d or a-F<x<ag+d asdesired
8. Give an example of & set of rational numbers which is bounded

ahove but doesnot have a rational supremum,-
Sol. Gmmder the set S of rational numbers defined by
={xe@x?<?)
The supremum of 5 is 2 which is not a rational number.
Solve each of the following inequalities {(Problems 7 - 15)

7. |2 +5]> |2-52]

Bol. Associated equationis |2r + 5| = |2 - Gx|
This iz equivalent to
2x+5=02-52 (1)
w dgr 2x+5=-2+0x (2)

3
" From (1), we getx = -Tandfmmliﬁj weha'-.rax 3

These are the boundary numbers for the given in
number line is divided by the boundary numbers into regions as
shown: 7
i A = o i " C [
. ] -

. TR ) Ty

ity. The.

Excreise Set 1.1

o]
.

Region A, testx = -1 |-2+4 5| = |2 + 5] False
Region B, testx=0: |5 = |2] True
Region C, testx = 3 |64 5| = |2-15| False

Thus the solution set is

g nEE
e e B
r+8Bl =x-1
12 | <0 . (1}
Sol. (1) is equivalent to the compound inegquality
—I_;nl<xfza<xfnl or fr+6<ix+40<Bx-6
This iz equivalent to —11lx < 34 and 46 < x

Le., —%ﬂx and 46 < x

The solution set is
4 ;
[x:—'%’-:x}r"n{::dﬁ <x}={x:46<x} =146 [
+ 8 -1
Associated equation is x? = ixl_ﬂ

ie, Br+40=+6(x-1)
ie, fix+40=~Ffr~6andbx + 40 =~6x+ &
or x=46 and x = _‘rﬂ?
These boundary numbers divide the number line as shown:
A : i P C

&

L J

My 0 e 46

L

Region A, testx = 4 |_4+a‘{ 101 False

; _ 45 +8] 45-1 ¢
Region B, testx = 45 I S| =7 7p  Fal=e
Region C, test x = 47: [4 ‘ 'ﬁ_l True
The solution sst is {x:x > 46} = ]Ji'ﬁr ol

9 x|+ jx-1]=1
Sol. The associated equation is
lx] +|x-1]=1 ar 2x+{x-1)=1
This iz equivalent to

x+x-1=1 {1}



