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Let us quickly train our mind with more problems on composition of functions. Consider this
function f from the set of all real numbers to real numbers defined as f(x) = x> and g from R to Z,
real numbers to integers defined as g(x) = modulus of x.

Now what is f composition g? f composition g(x) is f(g(x)). This is how composition is defined
as.



{- f: R—-R -[—(1)=17'

Now what is g(x)? It is modulus of x and f(x) is x* and hence f(g(x)) happens to be f of modulus
of x. And this is going to be my term now and hence f of modulus of x will be modulus of x the
whole square. Correct? Yes.

3: R—>2Z 3(1) =|x|
fq?
feq@ = F(qe) = 1(1%1) = (=I)

Q: s Jf"f] same 05 30{7

Now I will end this problem by asking a nice question. Is f composition g same as g composition
f? I leave it to you to try out. You may want to compute g composition f and try proving that both
of them are not the same.




The last question. Consider this function f from integers to integers defined as f(x) = x*+ 1 and
the function g defined from again integers to integers as g(x) = 3x. Let us compute g composition
f and f composition g, both of them.

2. {:Z — 7 f—(l)=1l+|
" x) =3
8,2—>74 8() X

qef od fog7
3°f(1) = 3({-(1)) - S(L’“i— ) = 3 (x*+1)

Jr.,ﬁ(x) - $(qw) = Jf(e,x) = 3+ 1

g composition f is given to be g composition f(x), which is g(f(x)), which is equal to g of what is
f(x)? It is x>+1. Now if this is going to be my term in the domain of g, then what is g of this
term? Let’s say this is y. So what is g(y) going to be? It is going to be 3y. So y is x*+1 and hence
it is 3(x*+1).

What is f composition g? f composition g(x) is equal to f(g(x). g(x) is 3x. Now this is my y here.
What is f(y)? f(y) is x*+1. Okay. Let me say f(z) because I have already used y. So f(z) is z*+1
and what is my z here. It is 3x actually. I can substitute 3x as z and hence f composition g(x) is
(3x)*+ 1.

This is my answer and hence what did we observe? g composition f is 3(x*+1) and f composition
gis 3x)*+ 1.

IIT Madras Production

Founded by
Department of Higher Education
Ministry of Human Resource Development
Government of India

www.nptel.iitm.ac.in

Copyright Reserved


http://www.nptel.iitm.ac.in/

