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01. Determine whether each of the following functions is O(x2). 
a) f(x) = 17x + 11 
b) f(x) = x2 + 1000 
c) f(x) = x logx 
d) f(x) = x4/2 
e) f(x) = 2x 
f) f(x) =    xx ⋅  

 
02. Use the definition of the fact that f(x) is O(g(x)) to show that 2x + 17 is O(3x). 
 
03. Show that (x3 + 2x)/(2x+1) is O(x2). 
 
04. Find the least integer n such that f(x) is O(x n) for each of the following functions. 

a) f(x) = 2x2 + x3 logx 
b) f(x) = 3x5 + (log x)4 
c) f(x) = (x4+x2+1)/(x4+1) 
d) f(x) = (x3+5 log x)/(x4+1) 
e)  

05. Show that if f(x) is O(x), then f(x) is O(x2). 
 
06. For each function, determine whether that function is Ω(x) and whether it is Θ(x). 

a) f(x) = 10 
b) f(x) = 3x + 7 
c) f(x) = x2 + x + 1 
d) f(x) = 5 logx 
e) f(x) =  x  
f) f(x) =  2x  

 
07. Show that if f(x) and g(x) are functions from the set of real numbers to the set of real 

numbers, then f(x) is O(g(x)) if and only if g(x) is Ω (f(x)). 
 
08. Show that if a, b, c and d are integers such that a|c and b|d, then ab|cd. 
 
09. Which positive integer less than 12 are relatively prime to 12? 
 
10. Let m be a positive integer. Show that a mod m = b mod m if a ≡b(mod m). 
 
11. Evaluate the following quantities. 

a) -17 mod 2 
b) 144 mod 7 
c) -101 mod 13 
d) 199 mod 19 

 
12. If the product of two integers is 273852711 and their greatest common divisor is 23345, what is 

their least common multiple? 
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13. Show that if a ≡b (mod m) and c ≡d (mod m), where a, b, c, d and m are integers with m≥ 2, 

then a-c ≡b-d (mod m). 
 
14. Can you find a formula or rule for the nth term of a sequence related to the prime numbers 

or prime factorizations so that the initial terms of the sequence have the following values? 
a) 2, 2, 3, 5, 5, 7, 7, 11, 11, 11, 11, 13, 13, … 
b) 0, 1, 2, 2, 3, 3, 4, 4, 4, 4, 5, 5, 6, 6, … 
c) 1, 0, 0, 1, 0, 1, 0, 1, 1, 1, 0, 1, 0, 1, … 
d) 1, -1, -1, 0, -1, 1, -1, 0, 0, 1, -1, 0, -1, 1, 1, … 
e) 1, 1, 1, 1, 1, 0, 1, 1, 1, 0, 1, 0, 1, 0, 0, … 
f) 4, 9, 25, 49, 121, 169, 289, 361, 529, 841, 961, 1369, … 

 


