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Sharif University of Technology

Department of Mathematical Sciences

Ph.D. Entrance Examination

Number Theory

1) For which primes p the equation 22 + py — 7 = 0 has solution in Z?

2) Compute the number of solutions in F, (the field with p elements) of the equation

2+’ 4+ 22 =1.

3) Let K be a field of characteristic p and L/K a Galois extension of degree p. Show that

there exists o € L such that L = K(a) and o —a € K.

4) Show that for any finite abelian group G, there exists a Galois extension K/Q such that

Gal&KFEQ) ~

5) Find all archimedean and nonarchimedean valuations of the field Q(y/ —3).

6) Define the notion of local field and show that any local field is a finite extension of Q,

or By ((2)).



