Homework Solutions - Section 1.5

1.
f: N-N; g: N-Z
f(n)=n>+3; g(n)=5n-11
(@ f(l)=1+3=4;¢g(1)=5-11=-6
b)f(2)=4+3=7,g2)=10-11=-1
(©)f(3)=9+3=12;g(3)=15-11=4
(d)fd)=16+3=19;g(4)=20-11=9
() f(5)=25+3=28;g(5)=25-11=14
(f) f(n) + g(n) =n*+5n-8=n(n+5)-8
This is even for all n € N since n(n + 5) is always the product of
one even and one odd term, which is always even.

3.

2 = {ab}

(a) length(bab) =3

(b) length(aaaaaaaa) = 8
(¢) length(A) =0

(d) Im(length) = N

5.
f(m,n) = |n/2 | - [(m-1)/2]
(a) £(0,0) = (8,8) = {(-8,-8) = 1; £(73,73) = {(-73,-73) = 0
b)f:Z x 72~ 7
f(n,n) = 1 for n even
f(n,n) = 0 for n odd



7.

f:R-R

f(x) = x’ for x >1

f(x)=xfor0 <x<1

f(x) = -x’ forx <0

(a) £(3) = 27; f(Vs) = Va: f(-Y6) = 1/27; f(-3) = 27
(¢) Im(f) = [0,)

13.

f: R -~ R with f(x) = x’ - 4x

g: R - Rwith g(x)=1/(x*+ 1)

h: R -~ R with h(x) = x*

(a) fo f=f(f(x)) = (X’ - 4x) = (x’ - 4x)’ - 4(x’ - 4x)

(b) g o g =g(g(x)) = g(1/(x* + 1)) = 1/((1/(x* + 1))* + 1)
=1/(1/(x*+ 1)+ D) =x*+ 1) /(1 + x>+ 1))

(c) h o g=h(g(x)) =h(l/(x*+ 1)) = (x*+ 1)*

(d) geh=ghx)) =gx)=1/(x"+1)=(x"+1)"

(e) fegoh="f(ghx)=f1/(x*+1)=x"+1)"-4x"+ 1)!

(f) fohog="1flh(g(x) =f((x*+ 1)) =x"+1)"”-4x"+1)*

(g) h o g o f=h(g(f(x))) = h(g(x’ - 4x)) = ((x’ - 4x)* + 1)
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