1. {2!1%}' |
Deﬁnte by Fy(R) the set of polynomials of :de'gl'ﬁé <2 5T :
Py(R) — Po(R).ave defined by f

T (0% + ke te) =’ Hat bz +e
S {as® + bz + ¢) _=_cm2;|-ﬁ:r+i

Test if T, 5 ave diagonalizable or not. I diagonalizable; find a
basiz § such that the corresponding matrix rtpmenta.hun is di-
agonal. Otherwise give a reason. '

2. {10%)

_Ifn,bEﬂ,A#[E a < I,y »= Ay for 2,y € C*, Find

fh 3
conditions on 4,b so that < , > is a inner product in C°.

3. {15%)
" 2 '-1-
L&t — 1 n -1 u W = R4 o e ayl _ﬂ
u=3] o |:?=3]|9]: -.{IE | u'z =o'z =0},

1) 2] |

(2) Find the projection P of R* onto W..
,- .

() Hy={ 3 |. Find bso that (I'= P}z = y is solvable, and

| b

then find all the solutions z.




.f‘l-!-ﬁ,!ﬂiﬁ ﬁﬂ % (AD it#:ﬁ Eﬁiﬁﬁﬁ%‘éﬁ?ﬁi%’*
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1. (15%)
HA=(n.3},E={b;j)a.renxﬂmaﬁica'.
| J'l] i oi=j
II,'J' -
1 ik

(2 if i=j=1
bi; -

-

[ & otherwise,
(2) Find the characteristic polynomial of A
(b) Find det(A + B).

3. {15%)

Let R be a commutative nng with 1, and let M be a maxnnal
ideal of R. Then prove that B/M is a field.

6 (ia%)

Let B be the ring of all rational numbers hav:ng ndd denﬂnuna.tnrs
in their reduced form. Then prove

(@) ={26] a € B} Q.R

is & meximal ideal of R.
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7. (15%)
Let_f}' be the group of nonzero real numbers under multiplication

and et ¥ = {1,—'1}._ Prove that G'fN = positive real numbers
under muliiplication.

8. (15%)

LetG‘,G*hegmupsandletthemapf:GﬂG’beagmup
bomomorphism of G onto (¥, I H’ 5z a pormal subgroup of &'
and if L

H={a€ G f(a) € H'},

show H is a normal subgroup of G.




