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4, Prove that lirré(2x -7=9.
6. Prove that lirri (4x%2+1)=5.
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2. Prove that 1iml(4x +6)=2.
4, Prove that lin§(2x -7=9,
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1) Prove that for every positive integer n,
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2) Prove that 1-1!'+2-2!+3-3!+... + n-n! = (n+ 1)! — 1 whenever n is a positive integer.
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4) Use mathematical induction to prove that 3 divides n3 + 2n whenever n is a positive integer
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6) Prove that FZ + FZ + FZ+...+ F2 = F, - Foy, (1\"*' vy - |
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7) For the sets A;, A, ... A, in the same universe of discourse prove that A, UA,U.. . UA, = A; N

AyN...NA,, whenn > 2.
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8) Use a membership table to verify (B— A)U(C — A) = (BUC) — A and draw the Venn Diagram for

its regions.

w2 A O] CALER-DU-AY | (oY | (Do) -A

~— 1 || °® o o ( o
= ) © © o { o)
ot Lo © ° © \ o
ol o] o () o )
= ‘o (\D (l) l ( { \ l
;S;_ o ' © \ o { \ \
iy 0 o ! e \ { { |

0O ool O o o)
S J L O O

w (TBOC\'A

30\*’\ (’Q)’)(\ @) ((,—}h A

ot (e 5,6,7 £ s New 3\'8(2.4-\_




9) Prove that (A~ B) - C' C (A~ C), Ef)}:- A e § e Al g (e
Dol T o Mgy () a.
Mssors an Sy Qe@)\—%}c\. Thelere e (A-DY A €¢C
S VRN \ob\z‘\\\( ech hedB A edC. ’57 schQ\&\:cA\%
e Vv ceh Aed (. M ce (MO,
A s Lev ce (A | A (-0

ac @r—”\m—c); (A
2

10) Prove that A x (B~ C) = (Ax B) - (Ax C). Sy wik - sde..
(Aﬁg} - (ArS = ¢ O\ l (v e AXD A"((K,a\ e Mxe) 3

z Z(j,;\\(xek Aaé‘g A (xeh A pe s

= O BeA nger) 4 (xeh v 94}
=50y | (et rgen A 56 DY Y (xed 96D 2 9¢0) 3
= 5y | ¥ N (xeh rgeBagfO) S
2 O | xeh A (gevayd o’
ST 0y | a6k 4 ge (3O

. A (B-O
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MATH 415 ... ExaMm 4

1) Is the relation r consisting of all ordered pairs (a,b) such that a and b are humans and have at least one common genetic
parent: reflexive, irreflexive, symmetric, antisymmetric, asymmetric, and/or transitive? Check all the properties and if a property
doesn’t hold give a counter-example. Also, state the logical definitions of the properties as you consider them.
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2) Given the relation R = {(a,b)|b = 2a} on the set of positive integers from -2 to 5. Give the list of ordered pairs for R and
represent is as a digraph. Also, determine if it is reflexive, irreflexive, symmetric, antisymmetric, asymmetric, and/or transitive?
Check all the properties and if a property doesn't hold give a counter-example.
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3) Show that the relation R consisting of all pairs of polynomials (f, g) such that the first derivative of f and the first derivative
of g are equal is an equivalence relation on the set of all polynomials with real-valued coefficients.
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4) Verify that the relation R = {(x,y)[2 divides 22 + y?} on the set of all integers is an equivalence relation. Describe its
equivalence classes.
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5) Prove Theorem 11.1 on page 215 of Book of Proof.



6) Is the relation R = {(z,y)|z? + y? = 1} a function on the Real Numbers?
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s-the relation R = {(s,n)|s is any string and n is the number of characters in s} a function from the set of strings to the set
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8) Is the function given in problem (7) injective?
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9) Is the function given in problem (7) surjective?
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10) Give an example of a bijection from the rational numbers to the positive integers.
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11) For the sets of A = {a,b,c,d} and B = {1,2,3}. 4\.\ Néw O‘\‘ﬁ A lM\B\: (\5 O ‘1

a) How many relations from A to B?
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