Discrete Mathematics

Summer 03


Assignment # 7: Solutions

Section 7.1

7. 

H(x) = floor(x) + 1

K(x) = ceil(x).  

Is H = K?

No. for integer x, H(x) ) ≠ K(x).

Pf.

Suppose x(Z.

Then floor(x) = ceil(x).  Hence H(x) = K(x) + 1  ≠ K(x).

32.

(a) ((15) = 8


{1,2,4,7,8,11,13,14}

(b) ((2) = 1


{1}

(c) ((5) = 4


{1,2,3,4}

(d) ((12) = 4


{1,5,7,11}

(e) ((11) = 10


{1,2,3,4,5,6,7,8,9,10}

(f) ((1) = 1


{1}

Section 7.2

13.

a) (i) U3

(ii)U2

(iii)U2

(iv)U3

b) (i) and (iv)

c) bb* (all strings starting with “bb”)

Section 7.3 

9. g:Z(Z, g(n) = 3n-2.

A)(i)

Claim: g is one to one.

Pf:

Suppose x1, x2 ( Z s.t. g(x1) = g(x2). We must show that x1 = x2.


g(x1) = 3x1 – 2


g(x2) = 3x2 – 2

Then:


3x1 –2 = 3x2 – 2 


     3x1 = 3x2

       x1 = x2
   (ii)

Claim: g is not onto

Counter-Example:


The codomain of g is Z and 0 ( Z.  But g(x) ( 0 for any integer x.


For if g(x) = 0 then,


3x-2 = 0

     
x = 3/2 which is not an integer.

B) Let g:R(R

Claim:  g is onto.

Pf:


Let y(R. We must show that (x(R s.t. g(x) = y.


Let x = (y+2)/3. Note that x(R.


It follows that


g(x) = g((y+2)/3) = 3*((y+2)/3) –2 = y+2 – 2 = y.

15. Determine whether f:R-{-1}(R, f(x) = (x-1)/(x+1) is one-to-one.

Claim: f is one-to-one

Pf: 
Suppose x1 and x2  ( R-{-1} s.t. f(x1) = f(x2)


Then


(x1-1)/(x1+1) = (x2-1)/(x2+1)


(x1-1)*(x2+1) = (x1+1)*(x2-1)


x1x2 + x1 – x2 – 1 =  x1x2 + x2 – x1 – 1


x1 – x2 = x2 – x1
2x1 = 2x2
x1 = x2
Section 7.4

4. In a group of 700 people there must be two who have the same first and last initials.


The total number of all possible first initial-last initial combinations is 26*26 = 676.


Since there are 700 people and 700>676 at least two people must have same combination of initials.

Section 7.5
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19. 

Given: 
f:W(X,  g:X(Y;   h:Y(Z

Let w(W be an arbitrary element .

Then,

(ho(gof))[w] = h((gof)[w]) = h(g(f(w)))

((hog)of)[w] = (hog)(f(w)) = h(g(f(w)))

Hence ho(gof) = (hog)of.













