+*B: [3 points]
Let E be the ring of even integers (with the usual addition and multiplication).

Prove or disprove: “8 : z v 2z,Z — E is a ring homomorphism.”
g does s'al\‘.:fr %" 9-()(1-7) = 9(x)+9(7)
but 4\!- fm:{s 9(x7) Bx) By , o it i ok o ben.
Bixy)=2xy ; B0 Bty = &x - 2y = 4xy

#%6: [6 points]
Find a GCD of a = X3 —3X2~6X +8 and b = X3+ 2X? — X — 2 in the ring Q[X].

: | A
X*r2X"-K-2 ) PegX*-6X18 S7Y gcd(a, b)
XE128 - X2 -5X*-5K +I0
“5K* -5X 10
gLl Tp e tonck the monie ged:
-5x%5k1i0 x3+,z;( gl gl
v S §AE
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*+7: [5 points] X2 iy 2
Use modular arithmetic to show that the following determinant is not 0:
7 12 -6 0 HOFel2 =743 0

3 3 36 27| _ Loy 32 36 2% | adit seffw jo slod
14 -53 33 25 ¥

-3 33 25 R .
4 64 14 —52 ’,_;ff po ol s rus olubyusi-at
e g - 13 #0
For partial credit (lose 13 points) you may do\the problem with 71 instead of 2.
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x+8: [4 points] Y

The ring Z[v/2] consists of all numbers a + b\/_ with a,b € Z, and the usual addition
and multiplication. The ring Z[i] is defined similarly (with 2 = —1). Give an argument

that there cannot exist an isomorphism 8 : Z[v/2] — Z[i].
3 , BUT As ding as you
The 47;1 X“+) =0 has hoo sof s =
_ - son't hagt ’:“éﬁ”"/
In & :";J b“')- neng. inx 'Z['QJCR )/au cannot C.:;(C-Jaﬁ
S¢ Hu _J:Ja g canng? e . 'M’“W/m}_ htod m.,ﬂm.ﬁ,

i




