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Problem 1 (i7 points) In Parts (a) and (b), you are to compute one integral solution (xs,ys,zs,ws)
of the linear equation

3916142y*7oz* l}5w: I where 30:2'3'5, 42=2'3'7,70:2'5'7, 105 --3'5'7. (l)

(a, 3pts) First, compute one integral solution (uo,ro) to the equation6u* 35v: l. Please show your
work.
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Then compute one integral solution (xo,yo) to 30x * 42y - 6uo and one integral solution

(zo,*o) to 702* 105w : 35u0, with the zs,v6 from Part (a); note that by (a) the solution

satisfies (1). Please show your work.
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Problem 2 (8 points): Please prove for all integers a,b €2,(o,b) * (0,0):
GCD(84 * 5b,5a+3b) : GCD(a,b). [Hint: express both a,b as integer linear combinations of
8a*5b,5a*3b.1
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;:

B*o.s. h=Q: O2-g<g: t[o?-o).

,7r, X(-,i)* *r*3 w)

"f X (i'-i)= (3(11))"(".'f-1^*r)
[ [=o

6"{r-d+a$il
(''+t)z - (n +-r )

I/- t rrrs*lsl -v1-\ )=f rt*r)3-("'))
(n+l )3



5*(.,*ti*.*, 2o tt
the followins tableProblem 4 (6 points): Please place check marks m

Statement Proved to
be true

Proved to
be false

conjectured
to be true

conjectured
to be false

Yn e Zs2, (':) has a prime factot ) n.

There exists a prime twin whose smaller

prime is a Mersenne prime and whose larger

prime is a Fermat prime.
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The sequence 22t" +l,n ) I contains in-

finitely many primes.

The sequence 23n - l,n e Z2t contains in-
finitely many primes.

Let na3(n) be the number of primes 1 n of the

form 4k * 3,k e Z>s, and tc(n) be the number

of primes ( ru. Then lima--,- Hl : 
+.

Ya,b € Z>1: the sequence a,a * b,a * 2b,

a*3b, ..., a* 10b contains at least one com-

posite integer.

problem 5 (5 points): Consider complex numbers of the from a + b\/- € C, where a,b e Z.

Note that such complex numbers have real pmt a and imaginary pm b t/5.Please prove that there

do not exist integers x)y)z,w e Z sachthat
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