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Problem
[ ]

Identify the objective.

Problem

Let S be the set of all positive integers b for which a® — b?
is equal to the square of an odd prime number for some
positive integer a. Compute the greatest common divisor of
all elements of S.
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Problem

[
2)

Compute ged({b | b € ZT A 3Ja € a® — b% = p?, p odd prime}).

Problem

Let S be the set of all positive integers b for which a® — b?
is equal to the square of an odd prime number for some
positive integer a. Compute the greatest common divisor of
all elements of S.
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Solution
.

Compute ged({b | b € ZT A Ja € 2T = p?, p odd prime}).

a®—b*=(a+b) (a—b)=p?
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Solution
.

Compute ged({b | b € Z+ A Ja € Zt : & — b? = p?, p odd prime}).

a®> —b?>=(a+b) (a—b)=p?

abeZt — a+b=p*>a-b=1
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Solution
.

2

Compute ged({b | b € Z+ A Ja € Zt : & — b? = p?, p odd prime}).

a®> —b?>=(a+b) (a—b)=p?
abeZt — a+b=p*>a-b=1

pPP-1_(p—1)-(p+1)
2 2
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Solution
.

Compute ged({b | b € Z+ A Ja € Zt : & — b? = p?, p odd prime}).

a®> —b?>=(a+b) (a—b)=p?
abeZt — a+b=p*>a-b=1

_PP-1_(p-1)-(p+1)
2 2

kez*

2k -2(k+1
p odd prime — b:(2+)
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Solution
.

Compute ged({b | b € Z+ A Ja € Zt : & — b? = p?, p odd prime}).

a®> —b?>=(a+b) (a—b)=p?
abeZt — a+b=p*>a-b=1

p_ PPl _(p=1)-(p+1)
2 2

kez*

2k -2(k+1
p odd prime — b:(2+)

k-(k+1
b:.(z)
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Reflection
)

Review the concepts.

Concepts

factor expressions

reason about restrictions

u

u

m add and subtract equations

m for every two consecutive even integers, 4 divides one of them
u

for every two consecutive integers, 2 divides one of them
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