Suppose a and b are two integers, not both 0.  Let d = gcd(a, b) and suppose  d = au + bv for some pair of integers u and v.

1.  Let c | a and c | b.  Using the fact that d = au + bv, show that  c | d.  (Thus any common factor of a and b is also a common factor of d.)
· Since c | a and c | b, then a = ck and b = cl for some integers l, k. Then by substitution into d = au + bv, d = (ck)u+ (cl)v. Then     d = c(ku + lv), which is of the from d = cx, where x = ku+lv is an  integer. Therefore c | d.

· Since c | a and c | b, we know c divides any linear combination of a and b.  Thus, c | (au+bv) or c | d.

2.  Using Question 1, think about the question from the last set of email questions: If 6 = au + bv for integers u and v, what are the possible values of gcd(a,b)?  How do you answer this question now?
Since any common divisor of a and b is also a common divisor of d, the possible value of the gcd are the divisors of 6. So, 1,2, 3, and 6 are the possibilities for the gcd. 


3.  Suppose k = am + bn for some pair of integers m and n.  Show that d | k. (Thus every linear combination of a and b is a multiple of the gcd.)
We know that d | a and d | b.  Then we can write a = ds and b = dt.  Therefore, k = am + bn = (ds)m + (dt)n = d(sm + tn).  Thus, d | k since sm + tn is an integer. 

4.  Suppose a and b are relatively prime integers. What does this mean?  What does this mean in terms of linear combinations of a and b?

Two integers whose gcd is 1 are said to be relatively prime. 
In terms of linear combinations, a and b can be written as follows 1 = au + bv where u and v are integers and a and b are relatively prime. Also, since every linear combination of a and b is a multiple of the gcd, there is no restriction on what the linear combination of a and b can be set equal to since every integer is a multiple of 1. 
