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Q1 (20 points) Answer the following statements by true or false:
T (1) I A is a singular matrix then A* is singular is a proposition.
T (2) [ an happy is a proposition.

"V (3) If the square system AX = b has more than one solution then A is nonsingular is a
proposition.

1 (4) The truth seb of: |zj=21is-2, 2.

i~ (5) The truth set of: & < 1is all real numbers greater than 1. ?;Z) é( <;;§<
T (6) pv ~ p is a tautology. : "B
-1 (7} pA ~ pis a contradiction. oo
T (8 p—r g ~g "')'N;J is a tautology. | 4 t q /(”
T (9) al + 3zt +az + 2:’1‘125 no positive real solution R N R

i~ (i0) For any set A A C P(A). £,
= (11) If A, B are disjoint then A®, B° are disjoint.
{— (12) If AC B then A° C B°
T (13) A— B=An B
F (19 (AnB) = ANE-
T (15) 4 {4).
"y (16) ¢ is an inductive set.

T (17) The only an inductive set that contains 1 is V.
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2 (18) The set of all yeal numbers that are greatgr titan or equal to 4 is an inductive set. a N
Aa g _—

_,f' (19) Any set that contains an inductive set is an inductive set.  p  oem
¥ (20) Any subset of an inductive set is an inductive set.
Q2 (10 points) \_I\lgg;ate each of the following statements:

(1) (z is an integer which is a perfect square )
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(4) 3is a prime number ~35 3 % wb A()n‘mﬂ- D e o
5) If AC B then B is nonempty —> ACh and Bw Q_M{)b(j
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(3) If a, b, ¢ positive integers such that a divides be, then a divides b or a divides ¢ Tolse
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(4) If an integer a? is cven then a is oven. ¥e

Boobragosiies 26 aty o) en o, ol
need & She o P edd,
M“(n‘se aeq MQm Mrg’ﬁﬁiu exiod e sl b o Th

w_ﬂ@/ &w@&
?‘_} 3 ; | ‘
o = @-9&-&\) E L{‘Q&t«-&“'i‘?z‘.y i o= ’2_(’2&14—2‘%)“{“! = L)

ik Oh 03 .

— P i1
(5) ;< fthenz>2  Talse.) < f@’%ﬂ'ﬁ) v Cen .

(6) \/§ is 1rrat10nai Wen {E <a \ 0 >

Ass e Lot o Z v MHQM{} ? \
s 3 b EE .

(2)=(g-)"

2 %
= _%2 & o B e gj L o ever o
Zir. Vo2 Commen O W sovt I
I % 3
ZA RN <. 4 S hl\g;'e Se 35wk ‘rhes\w\f]?

‘ Yo o 3
| 32 %%’2 ﬂ)@ n ffm&—?’om 6\7"’“@)\ |



(7) Let p1,pa, .-, Pn be distinct prime numbers. Show that pips...p,. -+ 1 is not divisible by
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(8) Let n be a positive integer. Show that n is either a prime number, or a perfect square

or (n —1)! is divisible by n (\ Qed\
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(2) If A, B two sets such that AM.B == ¢. Then AC B~
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(6) Show that for any positive integer n, n® — n is divisible by 6
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(7) se the division algonthm and the proof by cases | to show that n® —n is divisible by 3
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(8) Let Ay = (3, 3), n € N. Show that (aen An = {0}
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(9) Show that Archemedian property implies that for any positive real numbers o,b there
exists a natural number N such that a < biV. e
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(10} Show that if for any positive real numbers o 1, b there exists a patural number N such
that a < bN then Archemedla.n property holds (for any ¢ > O there emsts a natural
number N such that < €).
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