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(10 points) Let G be a group of order 957. Show that & is ¢yclic.

(10 points) Let'w be a primitive 5th root of unity and Jet
fix) =x‘+ﬂgm3+agm2+al:s+aa be a polynomial with rational coefficients.
Iff{w)=ﬂ,pruvethatng=ag=a1=au=1.

(15 points) Construct a field having 125 elements. Can we construct & field with 123
elements?

(20 points} Let Q be the set of all rational mymbers. Let G be the group of all matrices

of the form
1L & &
01 ¢
0 0 1

where a, b, ¢ € Q. under matrix multiplication.

(&) Findthecenterﬁ'?f{? and show that C is isornorphic to the additive gronp Q.
{b) Show that G/ is isomorphic to the sddikive group Q x Q.

(15 points} Lat T :R? sR2 be a Inear map such that R(T) = N{T), where BT} =
{Tz |z € R*} and N(T) = {x ¢ R? | Tz = 0}. Find t+(T) and det{T).

: {Eﬂpoints}Letﬂ,.bethedetamiumtofthel, 1, I tridiagonal 7 x n matrix

1 \

1

— b

1
11

\ 1 1)
Evaluate the value of D, for each positive ineger 5.

8§ 2 -2
(15 points} Tet A=} 2 5 a1 |
-2 4 5

(a) Find the the minimal polynomial of A.
(b} Find A™, where m is a positive integer.
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{15pnints}Letr={(‘"")5R2[m2+y2=1 :mdA=(1 f).findtheareaaf
theragiﬂnenclosedbyA(P}={A(:)|(: El"},



