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L. (32%)
True or Falee: Justify your answers.

(a} I & 15 & growp with ovder |4 = 2%, then there 1z an element ¢ £t sech thata® = 1.
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{r] Lel A, B be two n % n maldces over T . If vank (ABR) = rank (8), then rank (A} =
rank { 51. ~ '

(d) Given two sets of vectors &) = {21, 25,25+ and 52 = {mLyzyst in R ™ (0 2 3), Tet
¥V =span 5, W =span 5. Suppese dimpp V' =2 = limg; W. Then there exists
g imear map TV — Wosuch that Tie) =y, 1 <423

2, (108)

How many group hornomerphisms from dhe cyclic gronp 4 ¢ to the cyelic group % g7
Frove your answer.

eflne a map T Mo (IR 2 Mog{H 1 by TLAY = AY she transpose of A.
fa) Show that T i a linear nap.

(b) Deterrine 1le eigenvalucs of i

(

4. (5%
Lel T be an ortiogonal rransformation of T, ie ¥ is o linear trznsformration which
preseeves the inner prodncts in the sense 1har
Tip)-Tlgl=p-q.
for all p,g ¢ TR,
show Lhad
(2] §T{p) — T'{a}: = |lp — g, where | || s the usual norm o B2
(b} Conversely, if I is any transformation from B * 40 B ® which proserves the distance
and {0} =10, then £ is an orthoronal 1ransformation.
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% (16%)
Frove that, in a commutalive ring with identity, every prime ideal of finite index is a
maximal ideal. :

G, 1I0%)
Show that the Galois group DR /Q 3 = {id]}
(Hint: f ¢ < bin IR, w €T, then w(a) < @{l)).

7. (18%)

Let £ be the splitting field over Q@ of 27 — 1. TTow many proper subficlds of £ between
£ and Q 7 P'rove your answer.




