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1. (10+10 pts.) &) Caleulate z = [1;3,5,2] = [1;3,5,2,5,2,5.2, ...
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b)¥Find the infinite continued fraction representation of z = 13 -; \/5. 2
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b} Find 3 sohtions (z,y) € Z2 of the equation 2% — 27y = 1 (Hint: /27 = [5;5, 10]).
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3. (15 pts.) Let d be 2 positive integer which is not a square, and let k € Z. Show that if 22 —dy? = k has
a solution (x,y) € Z*, then there ave infinitely many solutions (z,y) € Z%. (Hint: Use the properties of
the norm function N(z+yvd) = (x+yvd){z~yv/d) on Z[\/d). Consider the numbers which have norm 1).
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4, (15 pts.) Find ged{10 + 16i,5 + 1) in Z}i] using the Euclidean algorithm.

ro+ibi N ‘ :
bt M,(w(i l’\)iS' ’;) - ééi%& %ﬂj’ 22 - - cpLi)
‘ 5ol - 3 -
9,4'-1@,,4'Q \%,%\45’2 [
[ = . .
230 €% (2 g|el Y by e ZL,}{, |
8 p ' e
” | ’ yislen Mger
= 30+ 141 ﬁ(%ﬂ\tm’%*[\*?«\ Co, o gat the DIVIY! \
SIS AR - o
=6 104367 = (B‘ﬂ\(?-fh\*( z

VRAICLETAY

(, ] i :(-7,~‘M\CA+1\"tU“
(y = -~ G T A (341 V20 0
J/d:” .skg-”‘f%'\ i \\}oa«r\ j\—\go‘ﬁ'r\'\w‘u
Gl (i ) (=242 \': el Then by Bue (ot )
J— d ' ,.,(lr /L{ - - _ A_‘J"‘
(L [_7/"?’\\( T QC[}C LO +,\6{j ng\ rQrt\dtﬁJ?(\
wgé’%é‘i» \H\'}g ,L«L\\él%b ’ ('T‘\@ \QY+ I\VO?I
AT
5««-6 /(,\[-”’3—'\:\\—*(?"
£ = (B ,\(__5,*1\

(1$L;T.\"L:l?@’]" \
§ —:‘S-f'\vtlf"‘o\

(W




5. (15 pts.) Find a prime factorization of 21 — 277 in Gaussian integers Z[i]. Cavss to o pl! M &
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6. (15 pts.) Show that there are infinitely many odd integers n such that n and 2 are both perfect
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