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Section 3.1 - Fields of Complex Numbers.

o Choose 4 exercises.
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—— 2. Let IF be a field and let a be an element of F different from 0. Prove that there exists a unique element
— b of F such that a-b = 1.

A
J

Vo

PL. Assome thee ave eemm‘sﬁ T +hat ave Hhe inuese o# oy by ad by Do This imeans
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3. Let F be a field. Prove that for every element a € F, we have (0-a = ().

%1 det el
00 +0 ( )

*A* 0.q 2¢/0 eltmesd

= 0-at a+-0 ( opposite)

2 0calt lat-n (Um]l_:}_g_kunﬂ
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7. Let p be any rational number. Explain how to get p by using 1 and basic field operations.

— Hint. You may want to review Remark 3.1.14.
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8. Show that Q(\/ﬁ) is equal to the set

M :={p+qV2|p,q € Q}.

P : Mg &\ﬁ) ¢ Show AWU eleperf 04, M can be dbtained AsomIZ by using adiinke Sequenc %
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Section 3.2 - Introductlo Rings. You can ignore Integral Domains and

(o)

Characteristic.

o Choose 4 exercises.

2. Write the addition and multiplication tables for Zg.

—b
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of0l 2345 o0|l0006/0O00O0
Ifras45o0 (|lo! 234 s
2122 450 I 2102 40 a4
3134 S0/l &4 13[930p303
Y1y S 0! a3 H[|%vao4a
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3. Evaluate the following operation in Zs[z]:

(2z4+4)-(3z+2)=

(Qoc+t) - [35) = ot v Hat 190 + § = b +1bxt & = (124 1% +3 med &

4. Prove that Z; is a field.

Hint: it may be helpful to write the multiplication table for Zs.

e A commutative ring with unity (R, +,-) is called a field if for every element a € R different from

0, there exists another element b € R such that a -b = 1. The element b is written a=! and it is

called the reciprocal of a.
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I I s I s I s I S I B I S N S Y N HOS Y B B N B B
6. Let R be a ring, then a(b — ¢) = ab — ac and (b — ¢)a = ba — ca for all elements a, b, and ¢ of R.
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Section 3.3 - Polynomial Rings in One Variable.

o Choose 9 exercises.

o Choose 3 among the following exercises:

= Find the statement of the Division Algorithm in your College Algebra

textbook and point out any difference. Summarize any proof or

explanation of this theorem in your textbook. Alternatively, you can

discuss any example.

= Find where your College Algebra textbook introduces monic

polynomials and describe an example given in the textbook.

= Find in your College Algebra textbook the definition of greatest

common divisor for polynomials and comment on any difference witt

the definition given in the notes.

= Provide an example from your College Algebra textbook where the

Unique Factorization Theorem is applied either explicitly or implicitly

= Provide an example from your College Algebra textbook where

simplification of polynomials is applied either explicitly or implicitly.

2. Perform the following computations in Zs[i][z]:
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3. Evaluate the following operations in Q(7)|[x]:

(a) (iz3 =2z° + (8+3i)r—1)+ Bz +iz?+ (1 =3z + 1) =

(3ri) |+ (-4 )27 + 9z

N

Vi

7 AN

(b) (iz+34+2i)-(x—1) =

[] Z 02 . . e
=[x -l +86=-BolrRix ALt
= (% ~(-Nx +3% - 3.+ Aix - 2(-])
S{x*+x +3% -3¢+ Aix +R

it & +4P:,)fx + (2-32))

4. Determine a divisor of P(x) = 2° + 322 — 2z — 6 in Q(v/2)[z] which is not a divisor in Q(i)[z].

P(x): (x* + 3K ae-C)
2a*(x+3) - 4 (% +3)

n

= e +3) (%x*-3)

Becavte We ave MJ"'"'_Q‘_J in Q(2) [x]
2

< (x+3) (-~ 02) (x+2) ’
B(’ ouse \\_é (‘Q'/ r ¢ @((), So (%_J'j\') ¢ @ LH-‘)C:(,
S,, in ql+fcu(af/ (‘X"\‘i\ $a 1_e.c:|'v/ oy}. P(%) in QR Il bot notr QL

7. For each of the following polynomials over the given integral domain, either say that they are irreducible
or show a suitable factorization to prove that they are reducible.

(a) 522 + 10z — 25 over Z
|

S+ Q- 5) ¢ Py kegree

Not a lunit

s nce i MI'Q()HI"‘-] PJ{‘Y) s QLJVb:bIG.

5(xt+3x:S) Since (-1 1Y) lisnot a solohon ia @, Plan) g “'WTW .,

onit
-2/ S g =122 030 = -2+ aW . -|216f ‘
2 a 2

Lmo"' in ﬂl

N\

Theorem 3.3.60. Reducibility Test for Degree 2 and 3 Let K be a field. If P(x) is a polynomial

in K[z] and the degree of P(z) is either 2 or 3, then P(z) is reducible in K[z] if and only if P(z) has a
zero in K.
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(c) 522 + 10z — 25 over R
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/9‘7 = 9‘ ~ El 15

(g) 22 + 2+ 1 over Zs

0o %00 <[40 (NG
[5 (*+[+1 5 35 | medQ #O

(h) 2% + 2 + 1 over Z3
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8. Prove that the polynomial z? — 5 is irreducible in Q[x].

Theorem 3.3.60. Reducibility Test for Degree 2 and 3 Let K be a field. If P(z) is a polynomial — |~

in K[z] and the degree of P(x) is either 2 or 3, then P(z) is reducible in K[z] if and only if P(z) has a

‘Z :We Kaow That deq (3*-5)= Q. L we ehow thot %*-5 has no roots n®,
is iffedveible. J '
it a*-5=0
x*: 5

o =215 — [since x{3 ﬁ@ ere ave. no roots in

Thus, o*~S is irredveble i @C l#

10. Apply the division algorithm to determine the quotient Q(z) and the remainder R(z) upon dividing
the polynomial P(z) = 22 + 2 + 2 by D(z) = 2z + 1.
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11. Apply the division algorithm to evaluate the following division with remainder:

(z® + V2% + i) + (2 + 2V3).
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~15. Determine two polynomials A(x) and B(z) such that

L A(z)(2? - 9) + B(z)(z - 2) = 1.

N LN 2| ~ N \
P ()= %"+ 9 (D (o) = (5c-9) D) = |
P(xys Qx) + D) « R(x) =
X - +o x ;
7 % =95 (x-3) (%+2) = 5
U To ,X/ -1 r
_J/Y} _9 [oZ-9 \= (,‘X‘—(L L XFS )= "5
(/ A%) Rk ATy —
Qo — 9 TS
- (8,& -4 . re £9)
-5 € ~—{act-9) + & TN (ac9) |
CH NN EERN RN

16. Determine two polynomials A(z) and B(z) such that

A(z)(z® +1) + B(z)(z + 1) = 1.

a S| VAR, [ \ Lrr N LA
N L) (\//bl | ('X +U : (}C‘I,) (X'H) #0L
) ‘ T NS \ )
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= Find the statement of the Division Algorithm in your College Algebra

—— textbook and point out any difference. Summarize any proof or

explanation of this theorem in your textbook. Alternatively, you can

discuss any example.

Theorem 3.3.25. Division Algorithm Let K be a field. Given P(z) and D(z) in K[z] with D(z) # 0,
there exist unique Q(z) and R(z) in K[z] such that

e P(z) = D(z) - Q(z) + R(z);
e R(z) =0 or deg(R(x)) < deg(D(z)).
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; gxgmg’f.s

give )
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= Provide an example from your College Algebra textbook where the

L Unique Factorization Theorem is applied either explicitly or implicitly
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= Provide an example from your College Algebra textbook where

simplification of polynomials is applied either explicitly or implicitly.
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Sectlon 3 4 - ldeals. You can ignore the reference to Zorn's Lemma.

o Choose 4 exercises.

4. Consider the ring Z. Determine the intersection between 27Z and 3Z.

| |
ABNIZ =5...43,-,0,613,...]

az = ;--.,,“q/,-;{ 0/2/, L// éj'-'.i < 4 717 : 'pz
3Zz 3., -9,-30,3,69,.3

5. Consider the ring Z. Determine the intersection between 4Z and 6Z.

| |

Yz-3%..,-840,9%..3 HZ NG =5 .. -24-12,012,24,.3 = |
GZ 3 g obij" J\/-(PI 0/ 6/ /Zl..n

8. Determine the ideal (6,8) in Z. In other words, determine the ideal generated by 6 and 8 in Z. You

also need to prove your answer.

(b,8)5 $batBblabeZ3 =22 =(2)

4 <

‘[\

bat2b= 2 (Far4b)

cN

;a,, ((0)3} a)

S (6,8) < (3)

St %= Got8b st. a,be? amc’ke(é,i?),

since | x=2(3at %) and 3atldbeZ, e (2).

= (2) £ (,,8)

(shaw (= §Ak) keZ3 € (6,3)

A2bat8bs ()80 -6tg=2. Thos |6 ((,8)

Since LeZ and e (6,8) Thy ks (b8) and k-2l (58

Thus _(6,9),

S
|0
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15. Determine wether each of the following ideals of Z is prime and justify your answers.

(a) (3)
(b) (6)
(c) (25)

e Lrows that (3) = $3alae®d since Evew elewment in (3) ;s Jiisible by 3 Pen 36 (3).

b\

Lt a=d| an =3

o,beZ, and ‘\"O=(ﬂe[‘é), bt 2 () md?*{b)
C) (35) natpime

dta b=5

o b eZ and abz25e(2s), but 5¢(a8).
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Section 3.5 - Quotient Rings. You can ignore Theorem 3.5.9, Corollary 3.5.10, and

Example 3.5.11.

o Choose 4 exercises.
| | | | | | | | | | | | | | | | | | | | | | | | | | | |

| 2. Determine the inverse element of (the class of) 22 + z + 1 in the quotient ring Q[z]/((x% —7)). Justify
| your answer.

. % 3 . .
F’lfS#/, Plx)- (‘)( *'7') is 1 Jucible 1N (s
[y
X =
oa, we need "'o /c"l’Oaa[}e l = ‘ = l =
+
octe 4] +x¢) %
|| (x8) _ x| x-8  x-8 _ (B-
o) &0 =64 Ftg T OF (8%

4. Prove that the quotient ring R[z]/((2? + 1)) is a field. What field does it remind you? We will be able
to formalize this idea of fields that look the same with the concept of isomorphism.

r

| s
Q-' We know that R is m{.dd ) in& “9(0"") is an ideal a;!ml:')d. B‘Cc::wse at+1) I8 ieteducible iy
CTa f C £ I
[od, (( % ‘H)\ {S| mokim L. A

y avse His M‘qmwoJ,, thos R“”‘//f A1) i.S@fle.l by Ther

-5' S. ° Lemma 3.4.21. Let K be a field, then an ideal I = (P(z)) of K[z] is maximal if and only if P(z) is

)

irreducible in Klz].

Theorem 3.5.7. Let R be a commutative ring with unity and let M an ideal in R. Then the quotient

ring R/M is a field if and only if the ideal M is maximal.

\
1120 DoPs2] = Wiich reminds me  of ‘==l so it Remmds med (L

| |

5. Prove that the quotient ring Zy[x]/(2* + x + 1) is a field. How many elements does it have?

To prove that (& BA/0P+x+1) | show (altrt]) is irwedveble.

L} o LA

Theorem 3.3.60. Reducibility Test for Degree 2 and 3 Let K be a field. If P(z) is a polynomial

in K[z] and the degree of P(x) is either 2 or 3, then P(z) is reducible in K[z] if and only if P(z) has a

O_; OS'I'C"I:l ?‘O zero in K.
= Prlrl =3 £ 0

1]
3
2
b £)
|

T 3.6 7 and Lew o | 3-4. Al

So, since thue wve no Zerss, | k4xt| s icteducible.| Thus, |
Z [&1/b+x+]) is odield. g

N
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zmcﬁ bx+C | ab e
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Dliows C&chn/ a, b, . 222 < F elevents.




. Determine a field with 9 elements.

I

|
Z‘Hv\ q éilevlun#s is‘ as 1Jev d-rm"'d bl Xamp le 3.3-"’-

din POV YU I

SO
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olly, wekooi 00D is aok adicl) bt ot cav male ib ofied

4] i irreducible!
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- 4= 340

> U4l 3 Lad3#0

0
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a
Ls ALL Remamders aue Jegees | or less | smally Hen 2) w/ all coeMicerts

i)z 0%+l => Bogtims each 4os ad b
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Section 3.6 - Reducibility Polynomials in Z[x].

o Do all 3 exercises.

1. Prove that the polynomial 112% — 422 + 8z + 21 is irreducible in Q[z].

| |
ConsLd« the reduction ngd ;
I xdiyqt t Ga+dls o s x® 13+

BG'H" J(’Jm&s ase ¢qual 3 Ogin "‘Lg V'!J\Il:-']v-')i{}‘ des -lLQ’ ol},ho o Qfde';l"g 3 SLNI’ 01'12,3,,‘/ L “°JL

Zevos in A 0. - '
0 0'+0™+3(0) )=
| P4)%30) +1 = 114341262 | mpyg
A Q+2%3)t) Zg+4+ bFl =102y S
RIndk 31—37'43@)1-]: a7+9+%+1=44 = mod S
o P+ 424309+ =64 +lb+ 12+]1=B = 3ne) 5

So since x>+t 3x+| ;j irreducble med S, tHhue “ o~ Un"+ G +) g wrvedclle in QL2 T,

2. This exercise gives an example of a polynomial that is irreducible in Q[z] but it is reducible modulo

every prime number p.

(a) Prove that the polynomial z* + 1 is irreducible in Q|z].

| |
‘Kq"'l 1S Dc’lmiﬂjve in ZEXJ S0, (4 e Can Show 'H'ML 9(4"" ig i!lu)uciln’t " 2[1‘.] ibis lirceducible in @ij

I
"l(q'” is itfedvcib in BLad

Is L" rotionad root ﬂl./.." ‘H(M,A’ Poss:‘Ut valves ave |t l,

A ° ' 4 +, = 3 Y
(=2
Ly fuo quadretics? = \
Jet 'lr"*' z (x*+ g-ﬂa lj}t\d) g.lt. Gl’;lm.’,d ¢,Z

So, = x4 B+ (actbrd)x"+ (ad b % + bd
Thus /%

adtbe=0 = ad-ab= a(d-b)=0

/
%aubrdv(‘) S| - ol +b+d +0
C

010+ b+d=0 = |b+td=0> d=-b

l‘!‘ d"L bd= "b‘l’-‘ , S° bz"l ',wl'm_ln i3 impossib’!. MZ.

Cos;ﬂ‘ a0

M bid, | ~4%*+2b30 > Ab=p® D b=
s.ba=b‘=&;_\“. al o 9 o=y |> 0%+ co ar iz bt ZgZ.
L P4 L 7

Thvus ‘)Cu” is | i reduciduilde m B ] and alss in RIx].




— (b) Prove that the polynomial z* + 1 is reducible over Z, for every prime p by following the given

— guidelines.
— T e Show that the polynomial z* + 1 is reducible in Z,[z].
EK,I a{')‘ohﬂl Voa‘f'ﬂrmr =] is aroot
L lq-ﬁl s QE0med 2. (%-1) = (x+]) mod 2
|l ig areet
lflooo | (e (o34 w2 e +1),
IR ~
(Bl | | 0'-"-21-2- 2 |is al voot
NN (octl) (%#1) (> +1)
Lol |,
ol o _
111 o | (se+]) (oc#)) (%)) (1) = fc+1)"
{ I ’ m9d2
Lo =
SO,, ’)(q"'l = ("XH)H in Zz ["‘J,Sa itis reducible.

e Show that if p is an odd prime then there exists an element a in Z, that satisfies one of the
following possibilities:

==

2
—2

mod p,

mod p,

mod p.

Hint. For this part you may need to do some research about quadratic residues modulus an
odd prime, which is a topic in Number Theory. You can cite without proof any result about
quadratic residues modulus an odd prime.

U MS Eule/'s C'i'llub'ﬂ,. "'!-I 1S lan oJJ 'inww,» M‘J’ i’f) P H'ln ‘/%)*ef? od
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e Show that there exists an element a in Z, that satisfies one of the following identities in Z[z]:

- @1‘4+1 = (2®+a)(2® - a),
o '+1 = (2*+ax+1)a 2—am+1),
- @1 +1 = (2?2+ax—1)x?—-ax-1).
|
USI"‘Q'H\L id(ag 04— L vadve 1L residues wod éJo’ e, i plis me)o’ prive it w:'” S&*ii-‘r
v t 7/ T I vy
one of Fh 3 possib Nhes.
O M a1 medp, thn el= %9 -G x'ab - (x4 0) (x'-a)
P [(xP+ane1) (a™-ax+)s al-aerar = xT3@-aBp+l=o's] i a'T2 g
tax® ot 4a% /1
+xt —ax +|
x4 (8-0*) % +| 2-a%p
L)lm:n" 1o be |2ev -a%=-2
C\":g
A 3 . -
(2 (x sax-1)(c-ax-l) = x'-aad-a® | = x4 (-2 @)l =X)L 23~ aedp
rao —ato® —ax !
-x* rax+] |
ale(-2-Me+l | -Q-a*=0
P 8" 2
0= -2
—> -
p Y be cavse every 000 Prime Lolle by e 4‘—‘&"%%%:., ol ocldinP'« are ved v cible.in Zobx]
T 4 . " A .
us, X7 +| is veducible aver 22,9 {-a eveqy P e ‘8,
3. Prove that the polynomial 72* + 152% + 2522 4+ 10z + 35 is irreducible in @[z] by applying Eisenstein’s
— Criterion.
] — - ™ ~ d
4+ o= Becavse S dpes st divide Q<3 ot dacs dwide 15 95 10 ¢2S.
T . a0 2T A
c‘,d d \-}'iomgﬁé_v ecause  S57=a8 doesunot wide 3/
thus | Fox 1 5x > A5 410%+3S is ,,,aw;;ble Ove r
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Section 3.7 - Ring Homomorphisms.

o Choose 8 exercises.

1. Let R and S be two commutative rings (not necessarily with unity). Prove that the 0-map: f: R —

S, f(r) =0 for all  in R is a ring homomorphism.

?-’C:' é " o,h & "\. We Vcea+0 show both meG

q.
o
N
o)
N

Y OV

Pl Y [ |
Definition 3.7.1. Let ¢ : R — S be a function between two con

| unity). We say that ¢ is a ring homomorphism if, for all a and b i
Lé((lx 4« [Q‘I'b) = v S,, ,'{_(o‘.,_b\ :,L(Q)f_‘ ( ) (a) Ha+b) = d(a) + 6(b);
(b) &fa-b) = é(a)- o(b).
‘“"— (a§ + 4’(L = o + O = O "/ If R and S are commutative rings with unity. we define a ring |
' rings with unity as a ring homomorphism, that also satisfies the fo
(1) =1.
~(6) f(a-)= 0 v So 4 (arb)= (=)< 4(6).
4 ()14 (5)=0-0=0

Thu:,'} A Sma

18 & | ring LWW‘OWIO’D'"H'SIM.

~ 2. Prove that the function: f:Z — Z, f(n) = n? is not a ring homomorphism.

%: WQ K o) +["A’{‘ c/* weé (Ca dl'S'D’OUQ eithies prep- & 0s b, ’-IL 's| Not a "iaMOMov'DhiS’m

(ild‘ o= ‘ omC> k-’" whicl- & 2.
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.1L(l)+(-fl)= et k= ring homoworphism.
\

3. Prove that the function: f:Z — Z, f(n) = 2n is not a ring homomorphism.

pL 'l' az | and b=l ¢Z.
) Sinrg [ (h-1) (,l)h/-[l‘l A s not a
b) ,f,( EDIE 1,([3:3&):9\ ] l 8
ring hom ‘oh sk,
N+ L0=20) - 20y=2-2=4, - omefp A




5. Consider the function:

ZQOI‘.5 {o,l,'l,l, ‘{,53

fIZ2 — Zﬁ

x + 3z (here the product 3z is evaluated in Z).

Prove that f is a ring homomorphism but f(1) # 1.

Hint: since f is a function between finite sets you can just check all the cases.

:'/" \’;opu{u (CKX a(.htc(kaiu.' ’KG-Z‘_.

E’/oPug (b)

*0=0,p=0 \> *a=0, b=l
. [
D 4(0t0) = £ () =3(6>=0 N @ 4lo+)-40)=3t)=3 /
4 (01 4(0)=3(0)+3(0) =0+ 0=0 / 4 (0)+40)=30) * 301)= 0+3=3
(0) £ (0-0)= L(o)- 2(N=0 (b) 400-1)=4(0)=3(0)=0 /
| | 1 I v
4 (0-40)= 36) - 3(0) L 40040: 30y 3002 0-3=0
0o T T e B .
/
(@ L1+0) = £ (1Y =3(1)=3 (2 4110 40)=300)= p =0 w9
1._(|)+{.lo§'=3()+z()=3+o==3 ) r(\4 (Y=30)+3()=3+3=6=0mwdb
() 4 [1-0): 40)- 30)=0 e () 404 (1)=3(0=3
J[ ’|)-'(o= ()-3(=3-0=0 2 r(S-lu)- 3¢1)-3()= 3:3=9=3med6
Jr(r = 23(0):3#
So, L is a ring homomosphism, bot L)) £ (.
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: 8. Let ¢ : R — S be a ring homomorphism between commutative rings with unity. Complete the proof of
Lemma 3.7.13 by proving the following statements.

(a) The set Im(¢) is closed for the product.

£\

L.t ‘X/(I/ € [ (D). We wont To show Hat % -

@ €l @\
JJ T
BCC(\US’ %,yéglwlb\ 3 [)*—‘)C am} d)'b)=0 S .beR-
4 7 T T \} 7
o 'X“‘ﬂj= ('b(&)- [6)" [a'ké . And Since OC:‘J-|=¢(Q'5\I. ’k'j & |r1(¢)

+ X e I:m (b‘ . Tl’us ‘H\uc iS ann O & fZ et a)r . w' wont to show | —% & |MC(D).

hd | 7/ T
Since aeR ar; ) These is -a &R, So, the e;r.s&.sm/elm(@) s-t 3:(!)(—(1) H— we Consha g=-% Fh -%em( )
Bgcawse S a riﬂj L\omo'm /;r)|mism/. “(Nb)' 4—(05'5'“&\
G (01 (a))= ¢ (a) (-0
DLO) = % +¢
| J
0= Q:+u’r
—K = N So —X|=Y andSo S‘.m\lélm d’\ "Xe’m'd)\b
4 \V/1J 1 J7




10. Prove that the function :

)
LI 10 5

r +— the remainder of x divided by 5,

as defined in Example 3.7.17 is a ring isomorphism.
Hints:
e Since ¢ is a function between finite sets, to prove that ¢ is bijective, it may be easier to evaluate
1 explicitly for every element of 2Z,.

e A straightforward proof could be to verify the properties of ring homomorphism for all (finite)
possible cases. You are certainly encouraged to find a creative and clear way to show all possible

cases.
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17. Prove that f : R — R defined by f(z) = x? is not a field homomorphism.

Definition 3.7.25. A field homomorphism between two fields K an
/!_ S & 'IL iel lﬂamo\mor S W‘\/: Y [ 6+ b) 3 'L[ 0\)4' ,L( ( )_ ¢ : K — F. More precisely, ¢ is a function with the following prope

' o ¢(a+b) = ¢(a) + ¢(b) for all a,b in K;

)
NS o
=

* ?zmbj.’um /(2)-2}- 8 s SeQReOenel b b Ke -
& 5) = 3 = = i i
/,Lfa)u(.[ )= ,lL()+ L(1)s P+ P= 141=2 e ¢ is not the 0-homomorphism. |
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So #; ot & 1L-'f-/0’ hom marphis

—18. The set K := {p+ qv2 | p,q € Q} is a subfield of C (no need to prove this part). Prove that the
— function

f:K - K
— p—}-q\/§ — p—q\/§

where p and ¢ are rational numbers, is an automorphism of K.

Yk * Hcﬁﬁov}wsm» $(D=1= WK < 1+003. 554 |)=,|L(|+c>\r§)=l-0c":i—-l. -
+(a+b)='{¢(a5*»'[,[b)—> ¥ asp,+e/z  b=p,¢qla
L (a+b) Y 4la)+ 4(b)
=4 (6,44, 7+ (44,5 S - 4 o, ) a0
=4 lprp + Gir9TR) 3 P P4iZ tp-qfE
= lprp) - GdI & (| =lp+p)y-( +2MZ

4'{“'5)"4—@'{-(!03 =Lt azp 4o | b=p,+e 7

(b)
P+¢,0%) * £R+4,55)

\
|
— —
,t—ls

P+ [7)« (p,+,03)) =

=4f p..t QJ:A'J-D Jal + lna\ : _l-i!‘ra} ‘LP, -q J_p:)
‘ LTzl N2 2N nre/ |
’»f, _[(?' 7_*97—%)"5"-":*” \,.\—’> : P, pf-%%zrﬁ P92 +37_'?,’_

Il
o>
>

+
L
iy
2
o
A
+
O
>
PN
h )

u
~

>=P¢ +a ;qﬁ.s- "P= ‘1-Piq\\j’a-

) Since L is o ficld homamol?hf:;ml, Lis 1-1

[a

(
>~
>
1)
-§-
)
I
~e
G‘
P\
7
(1]
ne)
|
o
(]
mv}
+
"0
N
k

det o +a0Z be an chmat ol k.

s | surjechve.

Since ,{, Sodisdig Lomme 3- 2. 1S+ Db 3.2.3¢. L s an avlomerphism




