\u\o%|20té.

“gundays:
Q.no- 927 37 7
oINS 297 -5 37 has no one-one onto ¥ing homo- then § 29437
Similavly 5174 62
mz F£nz (IFmd4n are different)
(i-e m¥n
Ty

gre O f2 QxQ@—4 |
® 2 IRUR —21R, how mdnahomomoﬁbhlsm?

‘9"__0__I_“UJ Tdemp: element InQq axe 04|

(™= Y) = b.2c S Kex-p = Qxa {[xﬁg]:l-g - }(E'S-F“-‘.QXQ_"-{;
FlyY)= e 9 Rexd = fo3xQ .

then £2 QxQ > & has exactly 3 wing homo-

() Tdempt- element in R axe 04 1 then
Flayd= o 3 keig = [RxIR
flxiy)= b > Keif= {oJxIR :.
Phuy) =1y ke = [RX 03 |
then f21Rx1R —3]R has exacH 37%ing homo- :

Qo Q[EIZ QY

| @-"lng (D'-{—(:r_): xd g = (oc+ ji)(m-—_jﬁ) in Q(J’i). ‘Bu'l‘
£(x)=2%2 has no gl in @ then @ (s2)7 8
Qe Q[i]ﬂd&[ﬁ)? |
Sol?  p)-at4l has a Sel™ !
T (i) then 81D F 8 [l

A Qril bk not In
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Onlegy 1401
@R £°

ol ¢

X2 Prx)= oy - (gg__rg)(th_nf) In IR but
IR has no woots , So IR ¥ Q (LQ
Cii)'—F[17=Ia+le-=(’-t+l') (2¢-i) hag a sbl‘f\f Q
but net in |R then ,\\Q
e A
o O°
oS
\¢)

’066

g gﬂomtal Q{ﬂg,; let R be a commuatahive 1 2

ing. then the Set Rrx]= );qom,:z:-} Qp:%_,__anx‘j__J q.'ef{j

1S wing in o Sraway
= Z%Jrar.c-r qqx2+----- \ QEGRJ

6R anothes woy

Sum of +wo Poly nomial of R[]
£(x)= Qo+ Oy(e) + Axt+--— anx" , aieR
and g(st) = by +by(x)+ b+ -— +bnx"r bi€R

Juch that £ (x)+ 3.(9c) = [Qo'\' bo) + [q;—tbl):r_—}— o
{ + (ant bn)xXN+ -~
£ _ o
Pooduct of Fuwo @\BM o

le} £(x¢) =Qo+ %€ R[x]
At = he + b€ RE)

PCHDOODOPOGTDSDOBIODODLBCORRPODDROIDDIDEEG @
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CPEOTDROE

gt ) g(x) = (qb+q|:x)[bo+ b1 X) )
<Qobo+ [Qoby +a;be)x +ABIX
3 ${0)- g) e RI=]
p
P NOJng IF R is commutqHue /R{na then R[] Ts also
commutatve , 1§ ealled commutahive Ring.
™ 1 8 15 commatotive Ring then dibj= bjar 0 ai )
and 4(x) = bot by € REX) )
@ £(x)-§loc) = Gobo-k [Qobi Qybo)e + Q1 bIX 2
¢ = boQot (b0t hoa )X b T
© = (bot byx) (Aot 213)
2: - 3x) = Gx) - £ '
then R i3 commutative. o
@ IIF'(R I$ Commlﬂﬂ'HUe R,‘na with uniy +hen RIx] 1% o
5 Ring with unity. _;
-“Hﬁg let+ R be a commutative Ring with oniky 1 Then
I =14 0%t 0% - ~— + oxh € R[=] :

y-1= 1. $0) = £ (=)

Such that f(= i oniy L

then R[xJ i¢ alse commuiative
| domain then R 1§ alse

%

o 9P R g an integ¥a
.n\cg‘ml domain.

-—

No : .
i__f’_‘ ul‘\iﬂg led R be an \'n{egkaﬂ clowmaln

amd
R]= ZGoJrG\er - - tQnX” ] Qr'ER}

.._10QpxnE€ R[x] oF deja"ee n
M O3 f)x Qo X ¥ oot A% T

0“8*3[1): bot bzt —— + byxMe R of depee
m, then bm=°

eVTPBIIVOBOPORVGD T
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o #[xl'}(m):coﬂ'.xqt oo 4 0pbm o™ @
O +0néR , 04 bn éR and R 1g an Integral domain -then
On-bnFo
3 £(x)-g(x)$0
then R i$ an Tn"teg.‘&a\ domain.

C\‘?;n?fP P 18 Freld then IPIX) ig an (ntegyal domain but
not Field- ' | |
2 jp @ is fied then RLx) 1§ an ltegual domain
xce R[] butot'¢ A
. =1 :

then () ig not Aleld:
C.8.T.R - .
e s o3ttt EREx] ond § 1) = e

then Find 3cd (-F[ac),g.(ac)) and Lcm :(f[m) ,3(90)

So]ﬂa'_
o

Ploc)= 3424t = oA oo+ 1)+ -l‘(I"“:)‘
= (x)(cH) B
3 o) = (241) (V) — O
and qlx) = o3_ xtyoe-!
= o} (- +1 ()
= (1) (2t-1)
"fnen 8.(‘.('1 (.Hx)? 8““) - ("JC?'—H)
- and Ley (£(x), 3011) = (:CQH)(QC—I') (ot+1) = Y1

H Twweducitle Polgnomials o

Q0O BCOOTLOODRTCHCOOODDOEOLDOEBEG

hon G0
l on Ut @

an iniegnal domain = A non §ere NON e porgame
. . 'd 4o be iyveducible | fuyide; &
boly nomial (o) € NEARE gard A ET &

bolynomia) P f()= 8_[’11}!‘1(71)1 3(9{)eﬂfﬂj} ®
hyye Rl &
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then ef‘l’h_tﬂ 3_(9{) 1'5 un+ ©F h(‘.t) f,'z Untt l.n'R[IJ-

H:Gmp Exxambpleg ‘

) .F[gc)-_-u.q.ggaga e 71[=] 18 Isreducible ovei§?
S Pl = 43332 € Q=]  becauge 7/2Q

Now £(z)= +gax’ Il (14822 g ()=t c Q]

= hix) whete .
gx) - h n o hGU= (3 e Q0]

9(0)=11 g onit In QL]
D then f(x) N33 I§ fvveducible over &
%_Y:w”' $how that flx)= 4+3x* is ivved ucibl
iwyeductble oven 7/
8- Plo)= Yt ax? €7 [X] e q [=]

=8 (g+x?)
=gt h  whete Jn=2e8M] .
hion= (2b32)e 000

e ouot Q but net

d(wy=qQ 1§ vnil in @[]
then ()= U qx? 18 (wveducible oved &
Now, Flx)= Y+ gx2E€7[~] .
:2(3&:}(2) )
Z9() h(m)  whete 3= 4 e 2D
and hi{m) = 2tx? e?’f’ﬁ]
But nerthey  ig Unit 1o 2! 1] noy h("‘:)'fi-kn'cz s
Unit-Tn z/[x).
then £(x)= Y+3x2\g hot {yreducrble e Z-
| Cb‘c veducible pv et

Q—'-H-P' Pla) = g_.azr_a g—y[gr_] |'$ yyeduerble ovey @?
NS proy - g-axts g (yct) € O]

= 9(aA) - h{n) whvie 3011=d € o[>

q‘vw"w@WWWWWWWWWwwm‘wwwm@@@w@g}@@@@"

Ond hi = u-72e Q[
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L\"]e{eg'_ 8 (2)=8 i§ unitin @] bul :F(:CJ IS ‘no‘l' m?:;:u'bljw
over §. because h( = Y- g not” iryeductble o

Q.
FET S : _
Nete A+ then behaurou¥

9P P(x)= 1) hix) and g('-’ﬂiﬁ_i;)———’/—*
of f(x) depetsds On Lehauiovy OF (__‘
g P4 = KOO
o= (960) ) K ()

n un#t polynomial oF R[] and
syeducible then

"~ Q.o prx)ig non Juio No

_—

() Uit In R[] gt GO0 F(x) €
£(x) {5 ivveducible 0V R. -
o et g (o) ig unitin Rx) and glx)- Ale) =
Po\‘anomia\
3 hix) ig fyyeducible:
Now g,(m]_{(xhh#(s\n
3 fl2)= ((Qbi) Dl 4
Since bV g unit in|RE] Then [9(ul] i§ algo unit in R
Ihen the behaviouy oF (=) depend§ onh()-
and hlx) 1§ {vyveduable then H(x) 1§ i¥yeducrble
ouet R.
Qo prae)=

ZolP — o4l = (oct1) (- D) .
= A= = 4(x)-h(x)  But 30 =(octi) ¢ Q (1]

and b= (x-1) d Q) then $biy= =41 18

v¥educible guen @. _
iﬂ q: Qﬂd GQU]'

—_—
r——

hx) I'g trvedutible

e

AL iyveducible oumf q?

0000000 AEEDOROTRROTCOROECESEA

.
2

and 14 ig vedutible

L 27
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Q.No: Show that ()= x*+1" S Heduerble” DV (K bed TIoT OVey
~ Q(iJand f- '

oI Pl 41= (oct 1) (e-1) .
hete (H)= 1! ¢ [Rer
3(’.’2) h(”") ! whed %\(q): .H_.f d [R[’ﬂ]

then f(x) = x4 f,{ {¥seducble pvert IR
Now o= o241 € Q[iJ[] / £ [=]
- iy e (AR AR
- = 9lx)- h(x)
whwte glx)=oc+i e QU] [ (=]
& hpn =€ QUi [ ¢ 0t
but nerthiy g(») noy h(x) is vnitin QUJI_"I]‘ ¢
Hence £(xx)=x1 g Yeduclble BVOI ch][ﬂ‘ﬂﬂ
D =2 I3 not ivveducible pue- Q (i7[=]| &) :
Q:No' Show fhat £loe) = g i$ ixyeducCible ovey ’bu-}._,_ -
not VBT IR _ . e
P P2t g = (:t-ﬁ)(x*ﬁ)
- = g{x)- h(x)  whote x-J3 =9tx) § Q]
whene Rxi=x+ia § 00T -}

TP

then ™ $l)= 2% g i frreducdible oven & .
Now:; L(x) = m@.a e 1R[] =
= (x-J3)(xtg) whote %02 €IR
: hi) = 2+ J3¢€|R
_ But_nefthte gty nox bet) Tg unrt in g
Hence f{x)= x1g it not iyyeducible oVt IR |

D_'_—QI 'F['-t.ﬁ: ‘x%-\- '.‘JL'?'-%-'.'JC.H c Zf E;{] I'% ‘la‘?.educ"b l|e .
g 2\QF
LI p (x)= 234 2R+ et
=) §1 (oeH) |
= () (M) whte 3(5\)-;?1%\67![51]\

IR Y |

TR BUTRPUECDPOVRC ODOOBDOROO DA

o

.nf'nd-l

Scanned with CamScanner

Scanned with CamScanner



Hen netthor () 13 unit NoY hix) I§ unitfn zs[ncjl Q.
then ()= x34x24cct) 1§ not vreductble Ve ry/@.
Q:-Ne (@ P(;) o3 ®yoet| @ TI[M) 1§ fvseducible OU 2] Q7
@ Plx) = %34 | 1 " " N ]
() flx) = oo n 1 I wo N
() 010 pfoc) = (a3 oedpxx+1)= (ada 1) (1) = {0 hlx)
h(x) = x-1 ¢ I’[xJ[foI]
But Netthe 3(3&:) l‘g unit+ noy hix) IS onis
' %{n "F[‘.)C]: :x’_‘g...
Ovex 2}/@_

: . in 7] /@&J
X+ x=V 1§ not fyyeducrple

3. Som- o 3 . '
= rF(?C]= 4l = (041 (Thxt1) = (). b ()

w‘_"b""— F(x)= x4 @ I’[ﬂf@[x_'] '
Fle) =oxLxctTe 1w

.,'_Bu','F-'I)_EI"rhe:x h() noy ) g unit n 7—”[’-‘53} Q]
‘+Heh_ fl=) = 2% {5 net (weducible.

390" Ley = o031 = (- (x50 1)
' = &x) hix)
whee  ge)= e e 2] | Q]
htso) = x4+t €7 (]| 804
But neithen 9fxInoy him) g vnit in 2![’:(:3]&[")1_']
Than ) = -1 {g not Tyveducible ,
H-P

PO0BOOTECRODPBITOCELDLHOBOODOIDTOOBE

S~

ey

-

® 0
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Emeg{-em Iy 1WedUE||)l I-Iy C’m—wgn,

et

let J

.Jrh

7

z

O

le

1|s: I

=)

QNO"

|

(S

PRIV PYN OBV SRV RCIPTORRLIIULD SO @

&t blacy pla--
Yhen ) g iyveducible ovet Q-

Fox Examkle

F('x)HQO'i‘Q\T"rQQGCD‘-l- edQnx? ez [x] . (P 3 I:?Ji'me P
Plag. et pon and PERGe

=] is {vveducible

® fx)= 946 +Yx® sexclye® @ 7

ovet QY

b 2 5* $lay e 2or 2o Bt AX]
(QnJ

en 'F(‘x)' a+ Gx*\{xg’-l- qu+nc5 is lyyeduerple Oved Q

and & X%

Qs

#(x‘)* 6+ + 0o 1903+ % i3 iyyeduelble ovei ?

Cb=a b
?!!nf:als.alz, aliz bw aYr and giyg
then L(x)ig ixveducible over Q.
P(0)= 124182 +6xR+ Quacd oY i faveducibility ovex
83
"% b=3 &t 3}y 3|18, 36, 3lay gud 3 X100
X1 then 40 g twreducible oye @
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Nete 2- Pla)= i$ ivveducivle oved @ but “f;*_x‘”qH'Ps
Rinesteln rrvedubility C‘EHHI'W-U.E. T C.)

Fhowthat P(x)= -9 {g fxveducible oven Q7
Fa= 2= adex-g, 3 exist p-g s+ 2[-2, §fo,
But 3 X1and g2¥-2
then (=) =8 1§ {¥Yeducible over Q.

CS.TR: | |
@-No- L= o+ 31931 ¢ + 193133 (9 |wvedueible over @ 7

SoI"  Ple)=-34 04 313 3125 4133133
3 '\o=3 St ‘3(12.&23 13}3”3'2’ 3,0 pur 3 X1 Ond

2 Y 123123 . |
then $(x) = %%+ 319312c+ 133123 l'$' {¥veduclble oves Q.

&
)

S

}J_

D=
|n

Eswp- Noted et ozae f and A ig Field
© P Plctd) i ivveducible over f then £(0)
is lxveducible buen . [ﬁ,ﬁ;-@..
. T : ’ R eheX,
@ P a-$() ig ivveducible oue f ‘hen
719 Ivveducible puet A-
WD %(e%gg}) ig ivveducible over @ then (o) 1§ ivreducble

oves A

QNo. L) =+ ig fxreducible ¢
S__;_l_n (=) =] — ® |
Pq—{- o =2%| then
Plaot) = (=H)4
= x4 349
Tp=2 54 Pla, 3y Al alse BXa.
then feet) igivveduciole over @ then
=) B fveducblt guen @-

PE T O OCODOAIRT OB D
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PR LWUBPIPRPLUIISREDPCLIDBOPODeoEREADPRF:

== over Q.
| Solno _F(m] |+x+,x'l+___.m}:>-|__r® is 0P Senies
-{-’(1'):: P | -_____®
"—'C] }3
031e® then £(xct)= ((3;')) ]I =L [('x-HJP ]
~-L[Pcb_+bc,:c+boch+—"+l P ,\g
[b+ [g( ) I|-=-_-_~—Ha:r: +:>ch®

- then F (sc41) 1{5 Il¥veduciple oved Q-
. _ xP' g Ixyeduefble oV Q.

Then f(x) = 14oct x4 -
Fox Bample -

M )= |4t 1§ Tyreducible over .
"

) )= oot ot qadact

—
_

Ivveducible over Q-
gorng
iyveducible over Q-

3
then £{x) = (ot 2
B

y .- X

3. .-
BNow  gpow that pla) = VXTI
irveducible ovet @Y
2" o4 -le@ g4 [ -ilsuni ]
-1 () = l+’x+ﬁca-'r - — - P!

ig lyveducible oven Q.

p—]
‘H’I'P.n F(’:C]:: —l-'ac-—:x"— ~— %

show that L) = 4oyt oS 4~— ocbT. 1§ iwyedueible

Q"t‘}___‘l' $homeo+ £ ()= EEIPS SR T

0% —\"e@ gt F(E10= |oc g2 o0t o

P {5 jxyeducible

N

acb by _
®.9. .F['.r)-"l'“‘ S Vsy: o&m-
5;_9!" _F(ﬂ'ﬂ-—:l:"’l o¥
£l = -2
Let B=2, then p\2 but

PX1 and pX2*

o HEEL,
1

xyed:
e oven @ |

is Tye
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QNS 9P Rig Peld and Pte)® IPLX oF degwee One then
- ‘\P&Q') iQ hot lWEdHOIblE oLV UL H\ .

2" let Prx) @ R[] of degwee one and F(x) = §x) h(=)
- whete gle)goand hin+o
 degree of =) “
.ﬁ?’i let deg¥ee OF g(x) = | then e):t-'!j(m) censiant of
f[=], then h(mrgunit. (P 1§ Preld)
Casell |et deguee oF g(») | then g(st) 1§ non Feto consiant
OF f[x].
Then g(x) [$ unit in R[]
From case 4 & M, we get+ efther h LU i3 Unit 0¥
Qb0 fg Uit
then L) 1§ j¥veduclble oves -
Hence - gingle C{ES‘i‘ee ’polgnomml qlways fwreducible

VOO0 POLOBOE 200 G

dver [,

M""Bﬂﬂg-" (M -f(=x)= 2c+4 13 (wvedueible oved QIR f’-f@@%
@ £p0 -6‘1+|g n T nooo z
@ L) = Qx-—a 1] | It @
Neteg  The above wegult need not be tyue [F fis @
O P = Qx"‘?‘ Q(x-2) 1§ gingle degree ol}_{nomlql @
9 9 &
But i+ 15 net ixv¥educible oven 7/. @
@ Ploe) = lex+ 4 <Y (get1) 1§ §ingle ol egrd polgnemied g
bed 415 not [¥reducible oves ZCiT . e
S
o ' e
i_“_tf:“_"@l‘P f(x) ez [x] and degwee of )71 then o
Rlx) igalwa g8 wducible oven - ®
@
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POV DY VIOV ODREOCIDOCOODDRRORE D OB G

“-@YiP R(x) & Z[x] ond degree OF P(x)79 then RIS
always Heducible over IR '
QHe if flx) @ z1[=] and degwee oF £(x)=4 then F(x) 13
Heduerble oved IR.

= et plo) = Qotayoc+ q2x1+03x3+ﬂqac” has no ¥eal ¥oots.
then all woots of f(x) oM Complexy buk no Feal
atibgcsid , . g
‘E}‘:Sn _p.(.;c)?: @c— (Q+|'b)) ('_C-—(G-*Ib)) (:r:~ [c-Hd)) (ﬂi Cc "dQ
=((2c-a)-1b) ((x—q)-l—l'b_) ( (x-c)- |'d)[@“c}+'d)
= ( oe-aPat?) ( (o-)%4 o)
{ehtee 1ok (P aex 1 04)
tohtie  9(M)EIR() s :
, A € IR then
then neither Q) 1§ Unit No¥ hx) s vart 10 IR [
£lx) ig not ixveducible A.'Q.\'J.—_eﬂ-zl-R-
Fox E-D_C___Q_W_lhl_t_:% —F(SQ)=Q+7T9"+3I3‘+IL{ "s fga'gd_t'lcllble
H_ﬂg clegxee of Plz)= q?q_'}'hen
£lx) 1g net fyveducible ovet IR.

ov e IR?

CITir T i#3d ranr ot e

Q. Qo +Qrx+0a,22 ¢ 71 [x] then f(x) 15 [¥¥educible ovesn R
whete $(x) g non 3wi0 Non  unit bolynomiol
S__g\___g Need Not- :

o Eocample.. f(x)=xHxt] over R
= bt JPuae  yy JFUW_ gy
<0 Q 2
fld= 2t = - (4Bl ) (oo (L
(=~ (142 (= )

= 3=)-h(x)
Pan £ oy ooy i3 iryeducible (R, A
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@ ’-fiﬂé)z ad 5= ( x—ﬁ)(mﬂgj |

= =) h(2)
whete )= (x-J35
hx) = (24 )EIREIJ

‘ J5) &R [
Bud nathed 9 () Unit noy h () unit in le‘mj.

Q wef:-)f %3 oot § i§ Irreducible overzy ?
Soil’ o_
= o7 let (ahix4g)s (x+a)(x+b) — ()

2 2U%45 = 22 (asbyxpab @)
From equn (T) we gt

Qtb=1
Clb:g 3 —®
frnd 0 and b Pyom VATRRIEE
Qtb=4¥e. atb=)
(@Y= (10), (g,10), [3,4), L 8) (5,1), (6)6)

3,4 €1y S 4. 3+9=| and 3-9=5
then pla)e o¥yoras - (za3) (ot )
Jlx) hix)

Whele 9x)= w43 ¢ 7, ]

‘ hi) = 2tq ez oy

Bul nelrthex 3[&:\ =
in Al E:x_-] .

then '_FCJC\:‘xa}ers ig not iveducible oveny.

21 Unit oy b= i8S LN

Q. (=) =a=+3 1§ {¥¥educible over Zg?

2 ptos g3 1§ gingle deguee polynomial and

Zs ig Peld  then -fl)=2x43 18 ivveducrble over
Zs.

Q- x84\ {g iwveducible over 73

8C  DOOOOPEOOBOROCOONVTOCODEDIS OGO B

Go\P
_
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PV RVTIEPERIVIDOIRCORDODPPDORPeC0ORQRDOR@®

et £ = 21 = [wra)setby— ()
3 o= oy @tb)xct+ab~()
= Qtb=p and Qb= | |
Find a and In 77 S+ Q% b=o

C_Cirb)= ( 0,0), [[,5), {315), CBIL])
then no o, exfgt in
F)= 24118 iyveduci

Note - Pla)go &
—_— (e) QG Z H7 ' N .
b Then £(x) IS Iyyeq
VO Ty {Upts Hhwee degreey O

9 3'-[: |2

2964 Qtbeo
=0 g
ble. overzy 19 Qbsi thep

@ I fl@)=0 Loy $pm_e- Q€Zp then +(x) {3 Heducible
bVt 7y, Ldegxee'df‘-ﬁ(xhl)

Example2 .
EXAMPIE  per ¥ sea) i fsveducible over 12 %

?—:‘?-!n ‘Za: i0|\3
£(0)= ototi=1
OB IS
f(a) $o0-& aezg then F(x) is xyeducible oven 79,

@ £(=) = TS {g {¥seduable ov 1 T3

Sol 7= Gong
TSRl s. o=ty )= PR=2=0
Ten 3@ =X 1§ not jx¥edudble oVt Tg,

Qe ) = x¥pxtr 5 ouer 7

ggm Zy = ib\\}&‘ ‘3‘ —_— \03
fEV=5 fR)= L4345 =N =0
£M)=17

PEEYM X+ S (s ne isyedudbl? .

Scanned with CamScanner

Scanned with CamScanner



Q. Ple) =y s ivreducible OVO1 Zq

Sol? 77= 9041133, 63

f)=1q £M=2) F3)=lo=3, FlW=1N=3 , p1gy_¢ 2 (e
$@*o & aezq then L) =% Ig iveducipie ove_,: 1-1] =

Q- =)= Mok xtexd 1S {yyeducible over 2y 7

Sol"  £(3)= 1394 4R =0 |
3 £(2)=0 then L) = 14x o323 is not faveducible .

Hw:
" Q. show that F@)=x41 1§ ixveducible over Tz,
Sl Z3=§0,1,2]
Plod=1 g f=2, $2)=5, F(A)Fo & aczZg
Hence P(x)= 22 ig {wveducible aven 7 .
Q flo)= W+ 3197192 ¢ 123183 IS fxredudble over 733

No .
20 f0)= 133133 =0 T

Mence floY=0 then i) is not iveducbie’ "
cssR |
%‘8 Pl = ey 13 jeducible oV B9 f -
ol £(0)= sy and Za= forl]
LoV =)
£0=1 |
Txlyy = (o2t 1)< (=) (oR4ea 1)
= J(2) htx)
whote’ gl = x4y e7a[<)
£ hx)= oB4oeti € 7q [x)
But meithen q (>0 Jb unit hi=) {§ unit In 'ZQ.['.'*’CJ
Yhen £() = 2 o4l i§ mot fyseducible.

\

SO DPAODOBTOODIECBTTLPOIROIDIETDOEOE

[
o
Soll

—

f@)Fo & A&Zg

Noe o -F(ﬂi)ﬂf’la'“ i$ always not jawedutble
over any Zj
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Hw Fe)= %341 15 frveducible oven Zs 9
s_—"-_-l_ng‘ Zp= E'—’IIJ 3;3,'-]3 -
flo)=Ty £ =q, £(3)= 9=y, F(3)=g8-3
fW=049 ye zg

Wence F(x)= 234, jg not irvedticible oy

. . * inj >
“Galc)ls (Pefclg“ Ik & f$'PP|1{eeid OF Oxdey

1§ frveducible pelgnoma) o p degree
n

1§ Field oY ovdu b,

bﬂnd '?(:t)e H\[x]
<] OVol £ then
<Flx)y

3 ig denoted by G /0 ") .
e GR ()= ZPEJ _ g:omfﬁ G - ax "+ P fare 28

SF> |
whete £(x) i5 ix¥eductble polynomial of degree OVos
r.

Constsuchon of (ialols (rield of oxdes 2.

Gife (a"] = Z3[x] = iﬂo"i <Fl=x)7 l Qo€ Z‘Qj -.

<F(x)> . :
twhere £(x) is ixveducible polynomial over 73 of d_.ag‘a.’ee | .

SO let ppd)= w41 e7g[x) 1§ Prveducible  bolgnomial. Ve

Zy-
(F(3)= Zal=] _ ’io:sﬂxﬂ*})ﬂoe'za
{41y
= fottmiy 1 tzi17] (s Field oF o¥doiZs

Constyucton of (1olols Field of oyden Y ;-

G (= &ﬁ(&a)" Za[x] _ ( aotax+ <l+x+xa'7lao,qll':23\] .
< xidy

—@®

_ E or ¢ ety W W7t ciyxe Ry
14 1 x+x37 1
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In'u"e'is'g 'o"{-“ each non 3uio element of igf-;c]' ‘
-t .Q " , o <T'F£IE2
Now [+ 9+ X%4 <1+ X4y = o+ <H2gaa s y
9 MHrixdzo — @
Mty € Zg ] g unriy
Ty

3!
then (4 Qeetady) = 1 <tz

Invesse of T+ <1424 2Ry
= (x-t- < +0c+x5<’>) (H X+ < 1+t :.;-%)
= Xt a4 < ey

D - <ol ~

Jivevse of o 4 XXy = 1 St xd s,
then each non gero element of Z9[x]
‘-‘__—‘_-"——n.-

inuense. et

" ConstsucHdn of Gialors. Field 0Ff Oyder 8
) \

G’ GR(8B) = Zg(x] - (astoix + 8324 <|+x+x3>{a:'ezi

w <l4xtxdy

Vs ) Ok <3y 14 gixdady g oop <X HX3 v, < Hatady,
4 MR8y 5 J4ad 44 14nesaBye R4 L1t a3y 5

[+t TR < 14+ T+ o3
Bl 1 ( Hxk0 3 ae=d |

. Replace = by '
Constyuct Gialofs (feld of ovdey 9 -
= g T o QX+ L1xdy
G'\ﬁ‘l('q\ = FI\LZQJ = '23 [-x] _ 0o +44 )
{_I—-l-:—ﬂ_) - Qo) Q1873

x4+ 213xdy g e+ Lidxdyg  Hrax -t Q04X

< zo-’r 4237 9 1 Q7 §4 41Xy 9 ot L4x ) g

$8CECDPOCRPTEORPBOERODODBTOPDL2H08000880.
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Q. Show that Zg[x] o L300
goro_ 21ty
= °  Z3[x] _ :
Tty ™ an+ Q,x+ <l+'-1'.°?>/ Qo,Q; €Z33 _"—=®

¢ Now Moy ¢ 14xdy= o4 <4ty
o R =4 — @
From equn O ang () we, et

_ZBE‘CJ :
—22°2 . ) Qo
<Haxy E oI <

. 7/ idrez,
= E‘” < g 1<

Xy g &+ <lrxdy

A +<Hxy . |
: ) M ld<reag I
a+ar+ {I4xls '3 & 23[1'] 79 1+ &) +<5t:-.“>, :}.’
Q Construct @(x) +<’+~l'-'2>’
- S.Q."no <:::?.:=(>
= 0 _ faotamet ¢axogy |aoriqie —
204 - 27 [doreg] —O

Now  of-q+4 <xd-3y= ot (9(:‘1&7
9 oPg=0 9 == 43

= iqﬁmﬁ‘-» a9 |ao,ar €Q 'S,_g Q [JE]
Q. Constyuct field Q (J’&'1ﬁ)
8- R=Q (M) and H(==
oven Q] - 0
QUEA  Souvares csbgy|ame 8 [92] ¢
£x3-3y
Now .ma__3+ {13._37:_-. o+t <xﬁ‘#37
y gm0 3§ x=xJ37 —O@
From @ & (D we get
Q =& o iﬂo“i‘ 0O + ¢xts 7]%7&:@ Q[JE] }

&) ~ Q [ﬁgﬁ}

33 ig lwveducible Polynomra |
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Q. Jhoiohat T= L5241y 1§ prime ideal but net maxima) (dea;

In 'Ll[m:].

So|N
= 1[E- Qo+ 0yt L 1T {QD,G: e (— @

<y _
adh) vy = ot 251y
=03 X=41 —
Prom (1) and () we get
_ﬂ'ﬂ_=§ Qot i + <X 1T J Go. Q) E‘ﬁ] ~ ()

o ' = L=ty
7ITi) is on inlegual domain bud not fied then T = <=7

l ‘ ) .

is puime ideat bl Dot maxma]

Q- show that T= <y 1s 'mﬁmm and psime rdeal in Q C>(J.
Geif

S0l Ql] _ iqﬁqlx-}. ﬂlﬁl?;_ldnqq'. Q—_(Q}f:.vuf_q [1] 7
{417 R o
Qi) fg Field then T= x4y is maximal § byimeideal.
Q I= ¢Syt 1y 18 Maximal Vdeal in QTx]'}
Soit  x- 3yt agry s (TBrai=+) G Ix]

- E ESIELTESR) -gr(ﬂ']'(‘}[ﬁt) eq Eﬂ]
N B = (B | —— @

et Q‘a’é‘*) e® ) and (e Qx]) S -

C’-‘ia+\)(‘r+\): 13+xi+ xy 1 @I
bud o+ Q,I and 'I'.HG(I__

then Tis not \mime {deal-
= @ 1s nol !'nh“lg'o'u] c\omm'r)
I

3 & 5 pot fied:
T

PO BPCORDDOOOODIVCETRLOREODPDOLBOOG@
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PO CODRDOPOREDD O

.:5 T i{g not maxima)

M _qp 2lx) is isseducible polynomial over field g
then ideal Jenwnadied by (<) re LEEY T
maximal ideal .’

\6
Q.D\ o%\/-
>

Qo- Showthat I= <=y ismaximal and p¥fme ideal 'n
Q=1 1RET | £ 1| DL
So\Mo_

a—

- @FJLIJ = qu+<x7 kaueﬂéffl‘l] = QUi]
Ty
3 @EHCE:J ~ Qi and Q[i71§ Freldthen T= <xy IS Mmaximal
and py¥ime ideal OPQEI'J[?C'J :
g?w:lr; Show that. T= <xa7 ls-an fdeat of & TxJand -

(ol iy c {E)7 ¢ Q[x] then -

) \/@/"(*Fl'x)?: {(ota)y

B G < Rl = Q []

e @M <fc)7 ¢ x1ay and Q)

B UM 2f € 2(xta)>

2 ‘_?_._D-_‘.n QR ~ Q[Ji] and @[ﬁ] is Freld the
(222l

)

& maximo! ideal of Q[x].

8 Given L(ha)y @ LRy ¢ Q) a

8 gince ¢(xfog)y 15 maximal then P (=) 7= <(X=2D7

@

2 °T spy= Q (=]

# Q.No- ghow that T= <x®4ay s maximal {deal N IR |
but In &,

& W
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'g?_l" _l_fﬂx_] - EQD-I*Q\'I-% <4y !QB,CH EIRZ ; )
{xA487 - Y
= [0 taT i+ <237 |aorareIR] @
= § o+ bi+<xar [ao b eIR] [lﬂ[ﬁf}\ﬁﬁj e
= IR(i] whoie b= q,J3 €IR 5]
$is Freld then T =<=?4gy Ismaximal and p¥ime [dea) 2
in 1R[] e
Next ooy odyq is not ivreducible over & Theo o
‘ ' B = Q+5L
r‘igﬂy ig nf inegwal domain ) O ey (o320
od e sl e )
S ¢ g not ficld (x-7ai) & &0
(Rl xmal 1deal . S (ot i) (oS 1)l

\ But (xts52i) ¢ Ly
ond (x-53i) ¢ <Xty

bed not maxima |

Hhen T= <xtay is not M
Jnen T=<octa71s net prime
¢ =] .

+ I=

Q. No- Shetw tho . ‘

{deal in 'Zf[-x'_\\'y [rl

Solb  Rs 7]
and T= x> 1g an ideal of Z[x]
puern 7

o~ 7

‘deal IN

¢y 18 p¥ime ideal

Nows  erac) = ig iyreducible

(=) - zoo+ <'x7\ anezr]

ik domain bur not Lie\d then T=<xy |8
7 i3 an Indegyol dom ‘

bime {deol but net maximal:

Qi ghow that T= <& % 7 {gan ideal oF 7'[+]

—_—

ooy —arofun] 8
r={gays § gp g | FEET0I 8

cay= (2 4V H[o{)é‘l![‘»ij e
(&x?: s plny | A€ T C) @

LPO000ODROOQPOBCONOO®
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l@ let" T (;"C)E I then I()= $hi(x) +xqitt)y H(X), e v} -
ond Tg(x) e T then Tp(x) e 3f )+xga@) 3 RA(@r§a(n) el |
G- T = R (HE-Talz) + X (§i(x-9a (1) ‘;
s QPN+ Q) € T
twhote PI() = () - 200 € 7/ ot
(@) =G (x)-§a(x) € 7 [x]
2 Ty (0)- Ix(x) € T (%)

® let T €T 3 Ti(@) = 3P() +296x) , (=) € 21fx] and

and ¥(xX)e ‘Z/['-xj 3(1) e 7 [x]
B T2 () = [a.@m ¥ glod) [ ¥(x)
= g £le0) ¥(ee) + - G{oe) ¥ (X)

=98 () + x gi{x) whwie )
£1eo0) =R¥(X) g gyt
3 I)¥(x)eI(®)=T g ¢ = § o) B’l'ﬂ)ez’[j‘é

dhen T= Tlx) =4RXD i an idealoF 7/[x].
Q.No: Show +hat T= <m;=x7 (s an ideal of 7! ['-x]

Sot —. j
= simila¥ly o foy T- £ ix7

= § & fma o 9| 4001 g0 € 710
= z Q--—-::'_ +'3C.03: E]B
2 I=71(>d.

| wi
QNo- T ¢x) Is net maximal deal 0F T[] then 3 L'(X)€ [=]§

ot ¢y ¢ T' () ¢ 7/[x] Aind T'()-
¢xy ¢ <0 €7 B
But <x7 % <3,x7and
L9%7 + 2]

S (C<a|'x7

PBODDPBVIPCOVDOCOROCORDCCROOOVRITODOE
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- | - and 1e7fx]. But
' T q Lx?y
folB. ' -
Q:I:l:g. {le-?‘g_ I(I) EZ[‘-I:] ond IC'I)#-"Z'['J'-] +hen Plﬂd IC-'C.)"?
) T e<3,xy
4 T €<% 7%
) L3,y ¢ T
) T(x) = €03, X0
) None '
Sol® 1] is commutative Ring with unity 8nd T=< 3T 1S 0
ideal of 7i[x]
How 2] zqe(m)i- L%y |-F(sc) ez (x]} —@
Lax7

Q. f(x) +x el + <
3 9=o0 and x=0

®

Feom equn ® £0
2] _ ] Qotorct Qpoct - - — 4+ 4+ 42y x? \ a_fe'zf] )
= [QO"'Q\:C"- P — qnxh_‘_ (.?r'DC?fo::b o% | '3
g 'ijc::lz 0o + €€ > Go:os‘sl} [§=01'ﬁ}
3% E \ ‘ Rqun (i)

= io+ Lx7 9 1+ <22y
/.
A4

Zgig fleld then T= < X7 s maxima| and pyime ideal:

DO DDPPRID DRI HOOET DD DA

Note: 7 [x () §f m=°©
<m£""“2‘“ » e 2B () g
3 =~
L01%7  ¢=x¥ &
= 7 J o 22) o o) @
1 X7 7' (2] (<)
&
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1 M-t Haxinal fdeal IFE H'is Pyime. |
Q:No ghow that T= Lp,xy is marimal and p¥ime rdeal ’n Z1[3].
n -I
e @xzb and Zl’ s Field then
<7 |
= <l}|'3c7 ':% mﬂ‘ﬂl'

f

mol and psime [deal in 71[x]

Q-No- tshich of the Followsing is an |'n%e3mlduma ‘n .
n
%D:% M ) Zg [=) an) ZX7  @v) Ma (7))

\/U{' LxY7

Gy &3=06 in Zg[x] | |
Bul 2o, 3Fo then Zg[x] i§ net inteq¥al domain.

(W) (14,0)-(o91) = (o10) gut (o) F (o0) and (o) # (010) Hhen
71x71 I8 net integ¥al domain

(V) Mg(z) i§ non commutative xing then Hy(z) i not indeg¥al ._

domain.
et 2 'nch /
Nole 'zf[cc,g]=iao+o.z§+ Q,y +0gxy + auxty+ agy "+ —= +AX73 b
N ek |
Then :Z'_[Ei’_l}_-:].: E-F('L:él)"" 47,47 \ f(oy) e [mlgj} ( . '
Xq A7 -
< = {Qot<xy? ‘qoe—a:{
~ 7 7
| . . . + ximal
Q_—_E' Show that I= (Y7 19 bmme ideal but no ma

CPDPOOTOOOQCDOO0RCDRO0VOD DD G

7 ['—t. ﬂ] ~

<y ‘ :
Zi1% an infegyol domoin but net Field then T

"“‘-‘“3 {deal but not maxmal.

o0y7 18
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@.plo: Q['I'H ~8 "and (7" freid then T= <=y 15 maxima)
Qo Q4] g "and @ i Fee
<'xltd7 .
ond ]o‘a‘l'me (deal of [::cl'd]‘ \
Q.Ne: '?.['I'.‘dt'l] ~ 723

<a o Maximal fdea)
5"‘ 1% F“:‘d then T'= £ NT? is pyime and

in 7y

9;: f [D::] = ?
a7

| 1’@: [19[:04;4&7 [f(ﬂﬁ"f'[”“]}

437 - | 1[3
= EQ0+Q|‘JC\‘ qgx?+ — — + QnX +4Q7 ‘ Qi€

Mnr.o &+.{a7~ o+<4ad7
3 4=0 ——®
4 ['-t] qu-m\'x-’r Qo4 - -+ @

<a7 : Za[]

Ao L7 ) ai=o 0¥ ‘3

:NJEJL‘E—") ) 'ZI.[I] I ]

4Lm?7

i —othen Z[=]_ zf[:t_] ~ (=]
() 9F m=e Loy ‘503
() {F m=1 then 7[x. 21(] = §o}
a7 70

[ ' i tu and I}
—ﬂlm" 9F R i commatative ng with vNtY

o]

TP 00RO CRReREeRQROBRODDAE

on tdeal of R g
h o 7
en % w[%] [fx] :
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B Fox € o

@ o mmcl:)_ "f"_@= 2K
) <7 Q'L'[:I_J

' 2! [x]) 7
2 71[<] [327'] H
= 23]

6 w [:-'t] = 7 [x 7t [I]
o AM?  mpf)" ™Y
= S 2= o 7m[+]

' Zm7 |
g Note - Zb[’-x] is infinite vecto¥ Space oves Finite Field
& and  chax (Zb[zc])= p but  Zp(x]Is not Field.

@ Qo gfiIfig Freld -HnenIF‘ - ﬁ‘ 567 is abelian g¥oup w. vt
Mal’piicaton - o

Q@ ) IF B ig Finite then FF |- $o] ig cyclic gyoup w-¥-
e

Hul-HI:hca'HDn” and f? 2 Zo(f)—1-

Q.’\- QE‘: ala=|

'O U WHLPPEODODD
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. n ‘ _
D= et Ris Fed £¥="F- s07— ©
® let aeg™ then o0e
and bef™ fhen pfbef -
3ince f g Field then ofa:b€ o
3 a-b e ¥ (e (a6
' g ﬁeid -Hw.n ar(bc)= (@
QQ f¥c® and (Mata)l ek
() (e and t# o then Ieﬁ‘* 34. Q-1= la=a, g a€)F
) Let GGFF* +Hhen o+ae f and f {5 fleld then gel

T Ao RO R O R Ty

LT




9.a'$b [ 040 and adl= ,]
=) Eleﬁ\-';k- .
then invexse of each element of If'*m fr
then (g% ) is group
w Show that (ﬁ*, ) ig abelran . .
gince R 1s Field then f ig commutatve ¥IN
a-b=b-a & abe R/
Not ¥ ghd .m,geﬁ‘* then x,ye # S
Td=Yyx| " Fis Commu-HJﬂ'Vf!J

9 with Un“j

then (ﬁ‘“f,) is abellan g¥oup.

‘tox F o
of txomples R=8 i§ freld then A% Q™= @-fo3 Is

abelion group eyt Multiplicaton. |
M = Q(i] ig Frerd then e qrip®= @)~ {03 is abelian
9p. ¥ Mulfjplication- | |
() &= Zn I8 field then Fr= & ==~ o ig abelian
a¥oup ¥t futtiplicatien-
a-No (1 7= GE(ED then (67 ) ?
W §= 6 F5Y then (£ )7

Sol ()~ C1R (23) is Anite Field then

o(afA) = 0 (af(2?) -
’ = R-] ="

9 Gif (@) ="
: - . ¥d A
Q) L&P(Ba))* is eyclic gp- 0F ©
o(@F(@n)-1 = a-' =8

sy
then Lc,ﬂp [31D = 13

BRI OHNDOOODPTORDDOODDERRDTIPOODRELYDDE @&
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W) A =G () ig Anite Fred then (GREYTy:) (s cyelic
g¥oup of ovder o(f(EY))-1= a-1=8 _

then @FF(B‘")*;-) ~ g
¢8ITR
g‘-olio‘ 9F f is Field of oxdes q then
ﬁ—#d\ (At v q
AT (it 1% T3 XT3
i L e

(ﬁ‘*a )R8

SAM et Rig Pield of o¥dex 9
fe R (z2)= BB

L0007 ;
). 3[=*] | =3
chas (G f(2%))= cha¥ ( Lp()7 )

3 z.a=6, & aeGf(z® —® .I
s
o(aRE1t) =9 -

COPRCODDOVOBDIL DD D&

P (GRE) ~ 7 |
@ then (Cﬂﬁ\[gﬂf‘\') has elemenls of oxdu? Bu (619'\{3'2)1“‘) has -

® D

° No elements of o¥det 73
i then (61 (3%)1+) =~ T
é =3 (G\ﬁ‘[_’?xll-})i‘d Za% 13 *
e .
m Now (G\ﬁ'(?,?-) 0) = 3
s LB o Gis fed of oxdut I¢ then ((fyt)~ P and
< So|"
g 2 o(r)=le
0. Za[=x]
o G=af@EY= A=
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< (fy+) is awwoysrabelian gyoup of -owdt. 1€

(Pt %

Za%Tg
ZaXTyX Ly
Qg
LAY X7 X T,

chax ( G Rla4)?3  then g.as6, & aeGFEY
Then (61@(3"')-,-%) has ne element of oxd®17a
then (@, +) o ZaxTaXlaX Qg

and (ﬁ‘ﬂ:')'—:ﬂ Zo(f)-1 = 215

oty (G (") 2R T

n-Hmes

SPDPREOVDOHTOOED D

w (M‘U"nﬁ' )F‘i Zph_
() 9f is Ginite Treid of oxdet p7 then E~ GRF)
20lby

et ook .
.No.ggﬁ l F' h_;:owe,(:"'. S{Oiemen'] —F\’Dm
let P ig pyime-No: ick eac

Jbte 150 movphism:
below upte S

2
; Lh/‘l.‘hbie a¥e exactly two gxoups of oya & ‘;
‘\‘ﬂ/l\ u u 4mnsa‘nups of owd¥ b .
| W commutative ¥ing of oxdt b

11 .
i:;./ “u ”vi v pne inleg¥a| domain of oxd b7 b~
Egln \’1 — o(R)= p* and Ris an infeg¥al
- 0\_[}0' \ rlb.chP domu"n
3 Ris frerd . [ﬂ
) (b) -('F('*l)7l
Fied.

$60090CCO0ORNOROHOOC DO TE
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g .o g f 1gFied of ovdvr 8 and XER St ol= Buk
<% if ke then how many elements i A Salisfred
the Given cond™

Sol” ¢t @ ig Fierd of oWt 8 o .
e OLR)=8 then A @f(F) g <=l

# of elements of o¥d® Tin Za= §(N=¢

then % hag ¢ element of pyden 1

E (@"’““) has ¢ element .- 2C=18ut =% 1P k<
@-No-3f o(R)=9 then how mang elemends 10 £ S+t

2 l{=‘| xe @

N o

SRS (@) and @ is Field then B R

+hen o (01 F (31)’*‘, =8
3 GF(32)F=Ze

(1)= Giff(3%)

I of elemente op p¥d®1 410 78 = d (=2

n n il g u = ¢(2)=1

n " " | n = 43(”:]
A

Total Mo oF elements = Q+1+1 =
Wence @ has-q etements ST oci=14 € R

_ﬁ_?-_.}—f_-? . lef 1§ Freld of exd® pn then ¥ of
Subfield in & = T(N)

fe. GE(P™) ig SubRied of GiF (b) 1P M

Q@ How mony Subfield of f when O(R)=it
T o(R)=16y f= af('h
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‘g op Subfleid = T{4)=3

Say !, & and 4 axe ‘msf-H've. divisoy . g
3 0 Gﬂ?@‘] is gubPeld of GiF (21) o
@ G1ﬁ}['l'l) N n n Gf (QLI) ®
@ Gfl v 0w af @ ®
Qe O(\mzm Hhen how mang gubField 1N ﬁ‘.. é
So\"‘g_, 0((?]-'53:,35

- s 5« Z9[=

No- of Subfield = "[[5)-_-2d G (3 44’.[“;;7 ?;

1he divisex OF of 5 aye 1and 5 o=
Pos;i:ﬂ &ﬁ(a')and 51(;’(&5) axe subﬁe\d of Wr;o'{lg-

GF(25)- 3 .

. | .
SUbF‘.'e\dg b+5e £ 13 Said to be supPreld of
G (549 ig .itsetf Freid.

OR SRR

(M) aes, ¥ bes .=) a-bes
@ ¢ aes, & bes 3 0P - .,

ey @.434‘- @ clR and (&,h') is SubFred of (t:;'c:d

—...-:=. c AL e

® ¢+ Q[ﬂ,'ﬁ] 1R and (@)1 ) is

of (_\R)'h') '

[} m \6-
Chinese:@ﬁmmndcﬂ hm fo ‘ | d
Noted gf R IS commukakive Ring with um+g+han
Tt Tq,- — In Qhe {deal genmo-hacl by T Then

ideals o-

.I".'-I\.1
Re R~ RxR yx-—R

{17 HI--Iay <L) LIy {In?

wh&ﬂ S,GC] (I;qu-j): \ ':P l'*Jn

CC o PPOOROTORIROOODOORIODS
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