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Problem 1(18 points)

(a, 5pts) Please give the solution (with an integer parameter L) for the diophantine equation
138x * 384y : 18 in the integer variables -r and y. Please show your work.
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(b, 4pts) Please list $ firsf Mersegn2nrime numbers.
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(c, 5pts) Consider the factorization into primes of 100!, namely 100! : 2e7 3aB 52a. . ..1 How many
distinct primes occur in the full factorization, and which priqres occur once, i.e., have expo-
nent 1? Please explain.
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(d, 4pts) Please factor 29 inthe Gaussian integers G: {a+i b I a,b e z} c C, where i : ,fq.
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lBy n! we denote the factorial, n! : 1 .2.. .(n- l).n.
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Problem 2 (8 points): P1ease prove for all integers n) 0:
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Problem 3 (8 points): Consider the sequence an of rational numbers that is inductively defined

for all integers n ) 0 by as:0, a1 : l/2 and dn*2: an+r - |ar. Thus the next elements are

az:l/2,a1:3/8,aq:l/4,...Pleaseprovebyinductionthatan:n2-n forallintegers n)0.
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Problem 4 (5 points): True or false: for all integers n) 2 and all integers iwith2 { i 4 n,none of
the integers nt. *i arc prime numbers. Please explain.
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Problem 5 (5 points): True or false: for all integers n) 2 and all integers i vtith2 ( I ( z!, none
of the integers n !* d are prime numbers. Please explain. [Hint: Chebyshev.] ;
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