Introduction to Discrete Mathematics: Math1022                                                


HOMEWORK 3
Exercise 1

Determine whether the following functions are well defined. For those that are well defined, state the domain, codomain and range.

(a) f : R→R, f(x) =[image: image2.png]


 
(b) g : N→N, g(x) = [image: image4.png]



(c) h : {-3, -2, -1, 1, 2, 3}→ J, h(n) = n+1
(d) d : N→N, d(n) = number of digits in the decimal representation of n
(e) 𝝓 : R-{2}→R, 𝝓(x)=[image: image6.png]



Exercise 2

Determine which of the following functions are one-to-one and which are onto :

(a) f : S→S, f(s) = string obtained by moving the last character to the beginning of the string (f(‘abcd’) = dabc’, S = {finite non-null character strings})
(b) g : R×(R-{0})→R, g((x, y)) = [image: image8.png]



(c) s : J→J, s(n) = n+1
Exercise 3

A function f : {1, 2, 3, 4, 5}→{0, 1, 2, 3} is defined by the rule : f(n) is the remainder after n is divided by 4. Draw an arrow diagram for this function. Hence state whether f is one-to-one and whether f is onto.

Exercise 4

Let f, g and h be defined as follows:

(a) f : R→R, f(x) = x-3
(b) g : R → R, g(x) = 2x2 +3
(c) h : R → R, h(x) =[image: image10.png]||




Find rules for the following functions with domain and codomain R:
(a) f   ⃘ f
(b) g   ⃘ f
(c) h   ⃘ f
(d) h   ⃘ g
Exercise 5

Find the inverse function of each of the following functions, or explain why no inverse exists:

(a) f : R → R, f(x) = 2x+3
(b) abs : R → R, abs(x) = [image: image12.png]lx — 2]




(c) h : S→S, h(s) = the string obtained by revering the order of the character of the string 

(where S is the set of finite non-null character strings) for example: h(‘abcd’) = ‘dcba’ 

Exercise 6

Let X be the set of all names of students in a database maintained by a university. Assume that no two students have the same name. Let Y be the set of ID numbers of students. The functions 

f and g are defined as follows:



f : X→Y,  f(x) = ID number of student with name x



g : Y→N, g(y) = age (in years) of student ID number y
(a) Describe the functions g   ⃘ f and f-1.
(b) Explain why g-1 does not exist. 
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