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Abstract and Linear Algebra{l1102})

1.[16 pointa) enate & point in AY by [z, 25,75, 24), v4 P e Lthe plane jn R
deteryninad by ;3 + T3+ 71y =0, T; —Ta + 14 =1L

(m] Fiod the orthogonal prajection A from B onts P,
(k! Find trage( A1),

2.(14 puriats} ot A denoce the reflectlon on B wilh nspest b thetines =g = z,
B denots the rotatian of 180 e £ witl s-wxdy 45 ita otation axis. Fiod AR and

give the geometric meaning,

O L 0 nn i
{14 points) Given real matriens A = | g 0 p |, B = L |- Are
a O o

A, B stmilar? Prove your anawee.

4.{16 poines) Let ¥ %e & Anite dimensional inne prodoct space; A, 8 : V¥ —
T [uwesr trmsiormetions, Prowe that
I:H: KerAd o RerD implics that B = M A for somee Linese trangforoeation 7 on 1

(L) || A%|j = ||B=] [or all £ € V imeplies thae H = FA for znme oimerey P o ¥

5[ L5 puints] Consider the polynamiat (8] = &' + 150 +22 £ Z|¢|. Far a prime
nuimber B, depole by 7 0 L — Z the canobical peojection onto the ekl nf p
clementa, and Fit] = 1% 4 A(15p + 7{2F) £ Z,[1).

(=) Show that [ reducible in Zalt].

(k] Show that F is Serenlugible in Zxjt].

(o] Show that f i reedacible in Qjtl, & 8 the Aeld of raticonl rarmbers.

6.1 points! Let £ be g groop of ander 15, sliow thae £ is a eyclic group.
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7 20 puintk) Tet k = Za be the feld conaisting of 3 elements,
B €

€r= G2 k) = | ‘. b nd ek ad = he #0}
b

(o} Show that there ere sxmctly 4 distinct lines in &7 passing throngl §0,0].
dencte thetn by £, 43, /3, £y

(b} Eusch g € © inducis & bijictive map oo {f,#z,£3.£,]. Show that this gives a
bomomerplism § @ G —~ Sy

(c] Find tbe kernel anct the imege of f regpectiveoly.

{d} Finc} the order of €.

k(15 points) Regard & = Z[v=1) = {m + ny/'—Lim.n integers} aa a subring uf
the complex number fiedd, 7 = (1 + 5y -1} the principal el of B generace] Ly
1.k 3L

(4) Show that we can find 2 poeitive integer 3 3o what f/] is {ring) Bomorphin
ta ZmZ,

'h) Is I o prime idead in BT Why?




