Assignment 5

Speaker: Wisaly



Question 1

« Suppose F(X) Isapolynomia such that all the
coefficients are integers

Also F(0) = F(1) = 1

» Show that F does not have any integral root.
That is, no integer zsuch that F(z) =0



Hint of Question 1

« Solveit directly.



Question 2

e Show that If nisan odd number, then

1x3x5x%x..%x(2n-1)
+  2X4x6Xx..%X(2n)

Isamultipleof 2n+ 1



Hint of Question 2

« Solveit directly.



Question 3

* Let pbeaprime

* Show that If there exists n such that
n“=-1 (modp),
then p =3 (mod 4)



Hint of Question 3

 Fermat's Little Theorem



Question 4

 Letpbeaprime
* Let aand b betwo integers coprimetop

« Show that
ax=Db (mod p)
If and only if
X=aP?b (modp)



Hint of Question 4

* Fermat’s Little Theorem
» Existence and Uniqueness



Question 5

* Provethat If
n=1 (modm) and n*=1 (mod m),

then needl.k)=1 (mod m)



Hint of Question 5

* Property of GCD.



Question 6

* Provethat o(n™) = n™1p(m).



Hint of Question 6

« Solveit directly.



Question 7/

* Compute ¢(999) .



Hint of Question 7

« Solveit directly.



Question 8

* nisaperfect number if the sum of all the
proper divisors of nisexactly n

» Example:
6 =1+2+3 = 6
28 = 1+2+4+7+14 = 28



Question 8

Theorem 1 (By Euler).

An even number n is aperfect number If and
only if
n=2m2m1_-1) and 2™ - 1isprime

* Show that Theorem 1 Is correct



Hint of Question 8

« Solve it step by step.



Question 9

 Show that foral n> 1,

2"='1  (mod n)



Hint of Question 9

» Challenging (No hints)



