Mathematics 300 Test 3 Name: ey

Show your work to get credit. o
The problems are worth 10 points each.

1. (10 points) (a) Give a precise statement of the division algorithm.
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a=ghrr avd 02reld

(b) What are the quotient and remainder when —17 is divided by 37

The quotient is = & The remainder is
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2. (10 points) Give the definitions of the following:
(a) a divides b (in symbols a | b).

A 20 auwd 0 =gpa Pov ot 4§ &

(b) a = b(mod n).
" (@-b)

(c) The absolute value of the real number z.
-¥ %<g

3. (5 points) Find the following sum:
S =3-3(2)+3(2)% — 3(2)* + 3(2)* - 3(2)° + 3(2)°

\

s= 2= 129
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(c) The absolute value of the real number z.
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4. (5 points) Find the sum of the following 30 terms:
A=404+42+44 +--- + 96+ 98.
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5. (10 points) (a) Let n be an integer. Give the precise definition of n being odd.

N =2+ fov sone yulwnr .

(b) Prove or give a counterexample: Every odd integer is the sum of three odd integers.
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6. (10 points) We have shown that if @ = b (mod m) and ¢ = d (mod m), then ac = bd (mod m).
Use this fact and induction to prove: If @ = b(mod m), then o™ = b" (mod m) for all positive
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4. (5 points) Find the sum of the following 30 terms:
A=40+42+ 44+ --- + 96 + 98.
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5. (10 points) (a) Let n be an integer. Give the precise definition of n being odd.
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(b) Prove or give a counterexample: Every odd integer is the sum of three odd integers.
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6. (10 points) We have shown that if a = b(mod m) and ¢ = d(1no<m(;c/5 bd (mod m).

Use this fact and induction to prove: If a = b(mod m), then ¢" = " (mod m) for all positive
integers n.
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7. (15 points) Chicken nuggets come in boxes with either 3 nuggets or 4 nuggets. Prove that for
any n > 8 that is possible to buy boxes so that the total number of nuggets is n.
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8. (15 points) Define a function recursively by
f0)=5, fln+1)=3f(n)+4

(a) Compute the following:
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fi3) = 3fyt+q =36+ 4=l +4 =197

(b) Prove f(n) = 7(3)" — 2 for all positive integers.

Bese coce w=0. Thoa HN%=2=TNO-2= 5
¢ ‘&“WINS W@VW“&

Lu g hpgan wypaihoscs o \CM):'_]C?}&—-Z
Fudvehow Goal: Frasy=7(3*"'~2

T MJCIC:‘?M@ n 6teys
£ (4 ) = 3Ffth) +9

e b Kanee P
= 3(NUNtm Z) +H U%-’f.m “34)-2)
= 703947 =6 +¢
=712

awd wt e wegedvecl
G udweun G au \
wuwtd %o Wam ok o bl
Tl P?‘v@uh



8. (15 points) Define a function recursively by
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9. (10 points) Let ay, a9, a3, ... be a sequence of numbers with

1
a; = 17, and Opy1 = =0y + 42.

2
Prove a,, < 84 for all positive integers n.
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9. (10 points) Let a1,a,,as,... be a sequence of numbers with

a; = 17,

Prove a, < 84 for all positive integers n.

1
and Opy1 = §an +42.
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10. (10 points) True or False: For any sets A, B, and C
(ANnB)UC =(ANnB)NC.

Use Venn diagrams to explain your answer.
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10. (10 points) True or False: For any sets A, B, and C

(ANnB)uC = (AnB)nc.
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