PMATH 340 Number Theory, Exercises for Chapter 7 (Continued Fractions)

: (a) Express the (finite) continued fraction [2,1,3,1,2] as a rational number, in reduced form.

(b) Express that rational number %1 as a (finite) continued fraction.

: (a) Express the (periodic) continued fraction [1,1,3- -] as a quadratic irrational.
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(b) Express the quadratic irrational as a (periodic) continued fraction.

: (a) Express V7 as a continued fraction and find the the k® convergents ¢ = % for 0 < k < 7. Let
up = pr + V7 € Z[VT] for 0 < k < 7 and calculate uzuy, € Z[v/7] for 0 < k < 3. What do you notice?

b) Express v/2 as a continued fraction then show that the k' convergent is given by ¢; = 2= with
dk

pr= (V2R 4 (1= V2P and gy = ghs (14 VDFF = (1= VL),

: (a) Express V/57 as a continued fraction and find the smallest unit u > 1 in Z[V/57].
(b) Determine whether 5 is irreducible in the ring Z[v/57].

: (a) Let @ = [ag,a1,az, -] with ag € Z and a; € Z™T for i > 2. Show that

{ [—ao—1,a2+1,a3,a4,a5,-~-} 7ifa/1:1
—r =
[

—a0—171,a1—1,a2,a3,a4,~~-] yifag; > 1.

(b) Let z = Vd, where d € Z* is a non-square, so we have x = [ao,al,ag, . -,ag,l,ZaO] where /¢ is the

minimum period of the sequence {ax}. Show that {ax} is symmetric in the sense that ar, = ag_g for 0 < k < £.



