Examlet 1 Foundations of Advanced Math 2/6/09
1. a) Determine whether the propositionals P = Q and ~Q = —P) are equivalent.
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b) Determine whether the propositionals (P A Q) = R and (P = R) V (Q = R) are equivalent. #(
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2. If n divides a and n divides b, then n divides a + b.
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3. 3/2 isirrational.
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Prove that Vn € N, 2(2?‘ —-1) =£. J/,QM{’/ PA) _ic_'_,ff__‘rktg %%
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5. We say that an integer m is congruent to 0 modulo 5 iff m = 5n for some integer 7.
We say that an integer m is congruent to 1 modulo 5 iff m = 5n + 1 for some integer n.
We say that an integer m is congruent to 2 modulo 5 iff m = 5n + 2 for some integer n.
We say that an integer m is congruent to 3 modulo 5 iff m = 5n + 3 for some integer 7.
We say that an integer m is congruent to 4 modulo 5 iff m = 5n + 4 for some integer n.

a) If a is congruent to 1 modulo 5, then a” is congruent to 1 modulo 5.

T4 (Onjf'm"i’f' 4% e 5 T om be patlin «3 Sa¥
1Cor Sovnée - a ‘fejtf‘ L ’Nw‘r_g ﬂ;v(’ﬁ us *

a; . (5}14/)’1

g6 i il + |
5 (52 +2n)+ |
The expression inside 'fLe }of:r'ewf"Leses i$ v an ?Wféﬁtf“ die st dairt
s0 14 could L"f wriften 4 S/V"")"", for som( }m’feﬁef' m =574 Ra,

Thees, 4‘;‘:5m4 // Sp ktar pﬂrafrzs:’f';gn ‘5 _frue‘ |

-

o

b) If a is an integer for which @’ is congruent to 1 modulo 5, then a is congruent to 1 modulo 5.
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