Problem 1 (18 points)

(a, 5Spts) Please give the solution (with an integer parameter A) for the diophantine equation
315x+217y = 14 in the integer variables x and y. Please show your work.
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(b, 5pts) Please consQer the e)%énsion of tg% Irinomial (x+ y+2)5. What is the multinomial coeffi-
cient of the term x2y?z2 in that expansion?
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(c, 4pts) Please list 5 prime numbers of the form n2 + 1, where n € Z>y.
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(d, 4pts) From the fact that @= 257, where pss is the 55-th prime number and p; =2,py =3, p3 =5,
..., deduce the value of (262). Please show your work.
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Problem 2 (8 points): Please prove for all integers a,b € Z: GCD(a+2b—1,2a+b+2,b—1) = 1.
[Hint: find Bezout coefficients; you can eliminate b from the first and second argument using the
third.]
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Problem 3 (8 points): Please prove for all integers n € Z>;:
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Problem 4 (5 points): True or false: for all p that are prime numbers and for all i € Z with
1 <i < p—1 the binomial coefficient ( ) is divisible by p. Please explain. [Hint: consider the
factorial representation of the binomial coefficient.]
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Problem 5 (5 points): True or false: there are infinitely many prime numbers whose decimal
representation ends with 001, i.e., are of the form 1000k + 1 for integers k. Please explain.
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