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Math 52 Test I February 27, 2009

INTEGERS
la. Use the Euchdean algorithm to find GCD 255,68). = , 7
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b. Are 255 and 68 relatively prime?
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NUMBER REPRESENTATIONS
2a. Convert (.13)5 to base 10.
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b. Convert (.131313...)5 to base 10.
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c. Convert 113 to base 5. &
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LOGIC
3a. Construct the truth table for P A (Q V —P).
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3b. Show that P A (Q V —P) is equivalent to P A Q.
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4a. Write down two different ways of expressing the negation of the statement: “Either b > 2 or

b< =27
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4b. Write down the converse of the following statement about a real number b. “If b > 2 or b < —2
then the polynomial 22 4- bz + 1 has two real roots.”
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c. Write down the contrapositive of the following (same) statement. “If b > 2 or b < —2 then the
e polynomial 2% + bz + 1 has two real roots.”

ﬂ MQ J}vn_awucv/ X -f47r7=/ 0/02! ho7L
Iqave. ‘o Ye,a.l V1907'3/—/4zem ) <+t and 42-—,(




SETS
5. Define S={n€ IN:30/n}, T={n€ IN:5n} and W = {n € IN : 3|n}.
a. Show that S C T.
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b. Show that S C W.
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c. Show that S C (T NW).
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RELATIONS
6. Suppose S = IN, and p = {(s,t) € S x S :s (mod 5) =t (mod 5)}.

a. Show that p is an equivalence relation. W b e e e
A b AP S ek -
- [ . X ) 'j Vo Q’
: F ,\,;;V! E = 4 A x_// 5 =5, . J o = o~ i
~? A A ‘w’j L Hv LA
B it R
Il
— . 7
R R T TE R — =
L ; «~i RN /ka,,", _E, (: )'7’\4_ J > :’;,) e PPV / oo ;_.; —
! g - -+ A
-— Wl 4:..;‘ /) \/‘*{"" §‘ s ‘ ‘ )
K i e g VL'\ V’t’s '(‘, j*’\
4 / f— 1o
ST -l L] o oo j L — . -
RS RS I NG =) 0 A ST =N T e

.

< S T L e ‘»{ T = gt ST b/ =
b. Write down the equivalence class of 17 for this relation. .
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FUNCTIONS
7. Suppose that X = R is the set of positive real numbers and Y = IV is the set of positive integers,

and f is the function from R* to IV that rounds a real number up to the closest integer greater

than or equal to it. So f(42.1) =43, f(7.9) = 8, f(10) = 10, etc.
a. Is f one-to-one? Explain.
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b. Show that f is onto.
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c. Does f have an inverse function? Explain.
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d. What special properties does a relation p between X and Y need to have in order to be a
-~ function from X to Y7
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