
Number Theory Homework #3  

Prof. Zeev Rudnick  

To be handed in on Monday, November 28, 2016.  

 

1.   Given integers 𝑎0; 𝑎1, … . , 𝑎𝑁 with 𝑎 i≥ 1 for i>0, we denote by 

[𝑎0; 𝑎1, … . , 𝑎𝑁] the continued fraction 

[𝑎0; 𝑎1, … . , 𝑎𝑁] = 𝑎0 +
1

𝑎1 +
1

𝑎
2+⋱

1
𝑎𝑁

..

 

 Define p-1 = 1, q-1=0, p0 = 𝑎0, q0=1, and by recursion:         

pn= 𝑎 n pn-1+pn-2 ,      qn= 𝑎 n qn-1+qn-2 . 

    Show that  i)     pnqn-1-pn-1qn = (-1)n-1
   

                        ii)      pnqn-2-pn-2qn = (-1)
n
 𝑎 n  

2. Find the greatest common divisor of the polynomials                                           

f(x)= x
3
-2x

2
+x-2, g(x) = x

4
 -2x

3
 +7x-14 in Z/pZ[x], for all primes p up 

to 19. 

3. i) Find the decomposition into monic irreducibles of the following 

polynomials in  Z/5Z[x]:     

 x
2
 + 1, x

2
 - 2, x

3
 - 2, x

3
 + 3 x

2
 + 2 x + 6.  

ii) Do the same in Z/7Z[x].  
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