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DOMAIN, RANGE, CONTUNITY, DIFFERENTIABLITY AND GRAPH OF

SOME DIFFERENT FUNCTIONS. (TABLE)

Continuity and Differentiability of Different Functions

WHW.WMMP _ Curve Domain and Range
Iffentity function §/(x} = x, Domain = £,
Range =]~ m , ea]
Exponential Domain = R,
function fxy=a", a>0a=]
I Range =]0 e
it g s e e iiw - e e v e e
Logarithmig fix)=log, x;x,a> 0} Domain ={0 =),
function and a1 Range =R
. Domain = [{), o),
Root functi Axy = Jx
ot function w Range = 10, =)
o —— anpamomn A — 1 e e i e s somsamas an s s e e rawiae o]
Greatest integer | ey 1y b Domain = R,
function Range =/
Least intager 0 = () Domain = R,

function

T

Continuity and
Differentiability

Continuous ang
differentiable in

therr domain

Range =

Fractional pan

fl5) = {x} = x = [x]

Comain = R,

Conlinumus and
differentiable in
(G )
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v Sets, Relutions and Functions

Example 1.3 Prove that

(AUB'UC)NANB NCNMU{(AUBUCYN(B'NCY) =B NC".

Solution:
Wehave ANDB'NC'CACAUB'UCand hence (AUB'UC)N{ANDB' NC)
Also, B'NC' CC"C AU BUCandhence (AUBUCYNB'NC" =B NCY
Nowas ANB " C B i, we have

((AuB'uC)NANB NCNU(AUBUC)IN(B' NCY)

AnB' .

n'nd.

Note: Try to simplify the above expression using Venn diagram.

Example 1.4 If X = {1,2,3,...10} and A = {1,2,3,4,5}, find the number of sets B C X such
that A — B = {4}

Solution:
For every subset C' of {6.7,8.9,10}, let B =CU {1,2.3.5}. Then 4 — B = {4}. In other words,
{or every subset ' of {6,7,8,9,10}, we have a unique sef B so that A — B = {4}. So number of
sets B C X such that A — B = {4} and the number of fubsets of {6, 7.8.9, 10} are the same. 50
the number of sets B C X such that A — B = {4} 17: 32.

Example 1.5 If A and I are two sets so that
n(AU B) = 14, then find n(22{ A)).

Solution:

To find n(#?(A)). we need n(A).
Let n{ANDB) =k Then n{A — B) = 2k ghd n(B — A) = 4k.

Now n(AUB) =n(A - B)+n{B — AY+n(ANB) =Tk

It is given that n(A U B) = 14. Thus 7k /= 14 and hence ; = 2. ‘

Son(A ~ B) = 4and n(B — A) = 8/As n(A) = n(A — B) + n(A N B), we get n(A) = 6 and
hence n(Z?(A)) = 2° = G4,

DB - A) = 20(A - B) = dn(A N B) and if

Example 1.6 Two sets have m ghd £ elements, If the total number of subsets of the first set is 112
more than that of the second sef. find the values of m and .

Solution:
Let A and B be the two sefs with n(A) = m and n(B)} = k. Since A contains more elements
than B3, we have m > k. Jrom the given conditions we see that 2" — 2% = 112. Thus we get,
2)‘:(2711—!\* _ 1) L

Then the only possibility is & = 4 and 2% ~ 1 = 7. So m — k = 3 and hence m = 7.
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(2) Find linear maps T : K* — R? so that the following hold, if possible. If it is not possible,
explain why.

(a) 7" is both 1-1 and onto.

{b) T is 1-1 but not onto.

(c) T is not 1-1, but is onto.

(d) T is neither 1-1 nor onto.
(3) Do the same as Exercise 2, but this fime for 7" : R® — R2,

(4) Do the same as Exercise 2, but {¥is time for T : R® — R

Problenss :

1. (2) Show that if {d],....d;,} spans R™ and is linearly independent, n = m.

2. (2) Show that if {di,..., spans R™ and is linearly dependent, n > m.

3. (2) Show that if {al,./,dn} does not span R™ and is linearly independent, n < m.

e

. {2) Given any n,m"> 1, find a linearly dependent set of vectors {di,....d.} € R™ which does
not span R™.
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