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QUESTION 1. Consider the following permutation function
f 1 23 456 7 8
“\2 57618 3 4

(a) (4 points) Find the least positive integer 7 such that f™ = f o f o--- o f = I, the identity function
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(b) (2 points) Find f3 '
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QUESTION 2. (4 points) Let f : [1, 1] —)\[2,66]§uchthaty:(z—l)2+2,seepicture.
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By staring at the picture, is f is a bijective (i.e., one-to-one and onto) function?If no explain, if yes, then find
the domain and the codomain of f~! and find the formula of f~!.
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QUESTION 3. (a) (4 points) Find all solutions of the equation 9z = 6 over the plm;ag
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(b)(6 points) Let = be your score on an exam out of 63. Given = (mod 7) = 3 and z (mmod 9) = 7. Use the
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QUESTION 4. (z) (5 points) Use math induction and prove that 3|(n—5)(n—4)(n—3),Yn>6 Q‘) Z
D e it for n=€) nb 5 (n-5)n)(n3)- (E5IENUD) - 23
3¢
@Asume @) s pre Loy grme nz<{
3| (ns)(n-M)in-g) for sl nzé
Bfmve L b nti, (1 _5)(nlH) (1 -3) = (n-H)(n-3)(n-2)

= (n-2-3+3)(n-H(n-3) = 3(nA)n-3) + (n-5)(n-H) (n-3)
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(b) (5 points) Use math induction and prove that > - ,(2i + 1) = m,Vn >1 all
[hint: Y7 Qi+ 1) =2+ 1)+ 1+ 50,2+ 1) =2n+34+ 0 (25 + 1)] 1 Gk)
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(c) (5 points) Use the 4th method and prove that V61 is an irrational number
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QUESTION 5. (4 points) Find 11'%2 (mod 21)
g o1=%%, 021)=(3-22)H3F) = I
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QUESTION 6. (4 points)Write down T or F
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(i)) 3z € Q such that 2> = z if and only if 3!y € Z such that 3> = 4y. ;:
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(iii) 3y € Q suchthatVz € Z, wehave z+ 3y =1
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QUESTION 7. (7 points) Let A = {3,{4},4, 5}! and B = {4,7,{7}}. Then
(@ Find B— A

8-R= 24
(b) Find | B(A x B) |

xR = 1AIBl = Hx3 =11
1P(axB)| = ofF*El _ v _ )9

(c) Write down T or F
@ {(4,{7}),({4},4)} e P(A x B).
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(iii) {4,{4},5}c A
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