SAMPLE MATH 55 MIDTERM 1, SPRING 2014

(1) Mark each of the following questions true (T) or false (F). Provide a sentence or
two justifying each answer.

(a) If z =y (mod m) then ax = ay (mod m)_—r‘.,

\C “'\\("“P Hom  wa a(x—éb .

(b) If ax = ay (mod m) then x =y (mod m). F:

24 22X wlf bur gt w7

(c) The function f :Z — Z defined by f(x) =[] is surjective._,_-

any anyg ge Lodo woin (,Z-\)
£ (1;) =y,

@) £(SnT) = £(8)n 1)

Counrexawgst C2 X — chrrS {g"” FlsoN =9 dut
A O\.. \ ﬂ ( \ :y;
- B Hn £Hmy=yy

(e) The positive real numbers are countable. 'I’

Reods ora wn ountalte ,

(f) Let R be the domain, and let P(z,y) be the statement 32 = x. Determine the
truth value of the following statement: :F'
VaxIy P(z,y). .

£ 'X= ?ae'fi
st H \.
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(2) Prove that if m is a positive integer of the form 4k +3 for some non-negative integer
k, then m is not the sum of the squares of two integers.
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(3) Prove that AUB = AN B.

We nd do how Yok
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(4) Computation.

e Write the number 466 in base 9.

Y6e6= 51-9 + "]

q
S\= 959+ 6 67
S= 09 +5 567
S0 Ypb = (56, \

Chede! 466=54+69+T v

25-9.8+3 2P3=T5-0¢

e Does an inverse of 8 (mod 75) exist? If so, find one. 3)4 —_ S(A_(g\?-ta = l !
F=23+2 52 53 =p-2:3

=312
2 =24

By ®, \=3-pa =22

31 (B-@) = 343-1-8
b

L 3. (75-9.2)-\-¢
So 3s-2pf = =
So -3

—

—

33— ¥
~ =l md F-
S an Sinvevie
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e Calculate 6%%¢ mod 23.
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(5) Prove that if p is prime, the only solutions of 22 = 1 (mod p) are integers = such
that x =1 (mod p) or z = —1 (mod p).

S"L(f’G’“S*Q ot 57 =1 G pd.
Thon (F\ CE
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& x=\ (v @ or A= —| (W\,;loﬂ
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(6) Find all solutions to the system of congruences z =2 (mod3),z =1 (mod4), and
x =3 (modb).

Thot s & WAL &an md  wm=34s= 60,
Ln,‘\' H‘l= m_\:: 20 .
LQ'\- M= — (5,
Mz
Lt 1y == A
S Jc;(m.,ht\:(cjco\(?tnm\:b
S| Yy s4. 0y, = mld 3 Can e JiTR,

S\“kﬂ_ 8(.& (Mz,“.z} ':8(&('{') ‘5\7\) ’_3
3y sh By, =) wmat Omuer 3275

D=l
Sina ('L(M&MD :3&.(53 | )
3((.1385‘.*- \’3\\33 =| ™M S, CWV\‘M‘L 33'—:3.

Now L 'X:“\“‘éj\*'“v-“z‘;]a,*‘ 5\3“3‘13
= .20+ |- l5:3+ 3. |23
= 0 +4s+ [0F

= ap +4s+ 1% mad 60
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