L A 2,=1{0,1} $lelA th&S e8] stofet

1) (PH+x+D+0G2+1D) @ P +Hx+D+ G +24+1)
3) (FCH+x+DEE+1) @) EC+x+DE+2+1D

[Zo]] (1) (F*+x+D)+(*+1)=x

@2 WPHr+D+ P +2+1) =2+

@) (FPHx+DEE+D =2+ +x+1

4 PH+x+DE+2+D =+ + 0+ 2+ P+ +1

2. A 2o=10,1} S19A g F b3 f(x), glx) o AdzTdF dx) &
Tk, d(x) & dx) = f(0)s(x) +g(x) t(x) °f & vepdiofe).

1) f(0) = x"+22+22+1, g =2+1

2 F(x) =8 4+x"+5+2°4+1, g(x0) =25 +2+1

3) f(x) = B2+ 4"+ 3+ 2 x+1, g(%) =+ 5+ +1
[Zo]] (1) oFel A4t o5t
f(0) = g(0) (P+x) + (x+1),
g(x) = (x+1) (x+1)
olmg f(x), g(x) o HAFdFE= d(x) = x+ 103 thdo] Y3}

dx) = x+1 = (%) + 2(x) (&P+x%)

x° P+ +1 4+ 1| x

x! + 2 2+x
+ x X +1 x+1 +1
©24+ x x+1

x+1 0




[S%]

A
}9!’ o ?]_'

(2) ofef Akl o]t
f(0) = g(x) (FP+x+1) + 2+ 2"+ 23+«
g(0) = P+ + 2+ 0+ D + P+ x+1
P+ +3 = (PH+x+1) (P42
olm& d(x) = x*+x+ 10|tk

1 111100001 100010171
100010100 1110100
1 11110101 110001} 1
10001010 111010
1 ITITITI I0T1
1000101
1 111010
101100
1 IorTTro
10110
U
18] A,

dx) = *+x+1= &P+x'"+2°2+ ) (x + 1) + g(x)
P+ x = (%) + g(x) (PHx+1)
o|n& thgo] At
dx) = {f/(x) + g(0) (" +x+D} (x + 1) + g(v)
= f(x) (x+1) + g {(FP+x+D(x+1) + 1}
= f(0 (x+1) + g(x) »°



3 A Z5=1{0,1} $lolA th& opafa] 2 B5F 7]eko] oS FQlstei )
2, B2+ B+x, 41, PP+ x, AP+

[Zol] Al 416& ol&ste] o]& va4e] Z, flolA 7]efe] obdS& Y3l
AR, o5 v Al 2y flolAM vE o] lgia T

¥ =xxx= x’x, P4 =22 (x+1),

Prx=xG2+1), PHl=(+DGEE+x+1),
P +x=xC+x+1), S+ 4x+1=(x+1)°

4. A 25=1{0,1,2} SlolA ot& Al v}ahao] 71ekrhakele vl
Fx) =241, p() = P+x+2, q(x) = >+ 2x+2

[Fo]] A2l 4116 2 o]&slo] FrEgte},
(1) £(0) =0°+1=1=*0,
(D) =1"+1=2=+0,
f(2) =2°+1=1+1+0
olng f(x) = A Z3 $lolA 7]%Fo|t},

2 p(0) =0°+0+2=2%+0,
p(D) =1"+14+2=1=+0,
p(2) =224+242=1+2+2=2%0
olm& p(x) &= A Z3 9lollA 7]ekelt},
3) q(0) =0°+2-0+2=2%0,
g(l) =1°+2-1+2=1+2+2=2+0,
g(2) =2°+2:2+2=142+2=2%0
olmZ g(x) &= A 25 fJolA 7)ot}



2. A F,

d s T A @2

i7)3

0,1} oA g(x) = 2+ 22+1%=

oAl g(B) =012 94 LE E9dte] Galois 7

A Fgol dagdaeln g(x) = A Fy 919 3 2k

[Zel]

Fo: = {ap+ a1 B+ ax8° | @y, @y, az €
={0,1,8 1+8 B 1+ B+ 5 1+8+5)

7 okef A o] .

df) =B+F+1=0 & F=1+78

B'=BU+)=B8+8=B8+1+5 =1+5+54
B=B1+B8+8) =B+ +BF=B+F+1+F =1+8
B=B8=BR01+HR=8+5
B=F+F=-1=1

o2}

Fo "= <8 = {1,848, - &),

g=1

ojlmz B A Fgo dAgdiela ¢gx) = A Fy 919 329 9A534

o]t}



34 Fy 919 thaa p(x) = 2°+ 4%+ 1% 542 dAckaaolu}

oAl pla) =019 & a& =518t Galois A F o & eIl

Iul

Fu'=<a>={1,a,0 ., 2"}, & =1
e walel & USS qytaatand+azdd+age’ o & JERyolel
M A+a+a)Q +2+a) @2 (1+a+ahH™!

[Eo] Fo = {ay+aa+ad’+ad’+aa' | @y, a1,a5,a3,a,= Fy }

P+ +1=0 & =1+

a' = a, d"=1+a +a',

o’ = @, a®=1+aq,

a® = a?, a" = a+ a,

a' = a', am = &+ o,

@ =1+ d°, a = @+ d,
= a +d, c=1 +d+ a',
a' = o +a', @ =1+a+ad+a’,
=1 +d+2, o a+d+ad’+a',
= a +ad+d, a’ =1 +a® + o',
=1 +a', A =1+a+ad +ad,
d' =1+ a+ A =1+a +a°

a? = a+a*+ o, o a+a® +ad',
a” = @+ a+a, a® =1 +a?,
=1 +d*+a’+d, a® = a +a',
d®=1+a+d*+a*+d', " =1

S=1+a ++4d,
e theo] AU

Fp'=<a>=1{1,ad, -, a), =1



(1) 91e) EF ol g3te] kg Astg dek
(1+a+a)YA +P+d®)=a"a® = = 1+ + 4

=1

T3 =1+, & =a+a’, ' = P+ ' YS o] g e
ANE A& & drh
(1+a+a )1 +d°+a?)
= 1+d’+’ +a+a’+a' + '+ + 4
= l+a+a’+d°+4
= l+a+ad*+a+o’+a*+a'
= 1+a°+o'
2 £=1+a+co' ol & o, o] Hel| Jalo] £= ¢ ojmz !
= e 2ok
El=ag "=d"=1++ +4a"
wE £ B8 o]gaA &1 theal o] 78 4 9t
A4 g(x) = x'+x+1 gt a9, gla) = a'+a+1 = £°)1, &
g(0) % p(0) = X+ 27+ 1% AR 2olx thgo] Ay

p(0) = g(x) x + (x+1),
g(x) = (x+1) (P+22+x) +1
x+1=1(x+1)

x 2+ x2+1 2 +x+1 %
¥+ +x ¥ +xP
x+1 x+1 2 4+x+1 + «?
x+1 2+ x°
0 ¥ 4+x+1 +x
x4 x
1




e
1= (x+1) (#*+x°+x) + g(»)
x+1=px)+ g(x)x
olm® thgo] gy
1= {p(x) +g(x) x} (& +x"+2) + g(x)
= p(x) (P +x"+x) + g(x) (P +x3+27+1)

A

1=p(a) (®+d*+a) + g(a) (d'+*+a* +1)

= g(a) (d'+*+d* +1)

olmg &= 1+d’+da’+a' ol

4. A Fy 919 82 r(x) = x'+ 23+ 22 +x+1 5 439 713034
ol A gk YA ThA 2 ol th(17] 426). oA »(B) =03 ¥x pE E9

dte] Galois A F o & W53 B thgo] HHETS Esteiet
B> =A{LBA. BB} Fyu' +<B

[Zol] Fo = {a+aB+aB+aB | ay a, a,as € Fy}

B =p+B8+F+1=03% B =1+p++5

|

B =1+pB+p+5

BF=pB0+B8+AF+5)
=R+ L+ +p=—-1=1
w}e}x]
B> ={LB8.8.8) =1
ol F .5 # <B> oIt}



5. 187] 424 oA =8 Galois Al F oy o tste], 9N9% o F WO 7HHE

JURIEE wHEoleh

[Zol]
a = a,
o’ = o,
@ =1+a
a' = a+a2,
@ =1+a+d,
=1 +2
a=1=2a"

Wet Fo o g8 Qo 7iAE o daani ey 2l

3 1 a l+a & 1+d° a+d® 1+a+d’
ind, £| 0 1 3 2 6 4 5

6. 4 Fyy = {0,1,2,3,4,5,6,7,8,9,10} Al g= 27} Fy o dAd%

Qe Wilu E g8 WOR AL AT IEE Wl

[EFo]] Al Fpord g=2¢ o tho] A,
g=2, g=4, g =38,
£=9, =1 &£=3,

uta g =2 A F o 9A9%e

o83 g & Yo VAL o iR oy 2t

a |1 2 3 4 5 6 7 8 910

ind,e |0 1 8 2 4 9 7 3 6 5




7.

H}
l

ol

?_I.-

A F3=1{0,1,2) 114 p(x) = #°+x+2 & 71301344 L ¥

et

223, ple) =09 94 ¢ Edte]l A Galois Al F 04 et

YA zolat p(x) = A Fgy 9o 23ke] A2 ele vhaeh

[Zol] A Fy f19lA

p(0) = 02+0+2=2+0,
p(1) =124+1+2=1=+0,
p(2) =224+24+2=2+0

olm& p(x) & 7|frtdA ol (H e 4.1.16). 18 1,

Galois A F 42 ol A thgro] A gl
[F32 = {a0+ala| ay, ) = [F3 }

P =d+a+2=0% "= —-2—a=1+2a

@ =a+2"=a+2(0 +2a)=a+2+a=2+2a
d=2a+2d"=2a+2(1+2a)=2a+2+a=2
@ =2a,

f=2=2(1+2a)=2+a,
d=2a+a*>=2a+1+2a=1+a
d=a+add=-2=1

ayEg

Fo' ={1,0a &, o o, o, &, d)Y=<a>, =1

o|al, @ = Galois A [Faz*ElI PA g aela mEbA p(x) = A Fy 99
o] A}t o),

2 2



10 LR

8 Al F3=1{0,1,2} 994 p(x) = x*+2x°+x+1 & 7]k}d2]<)
weleh 28]a, ple) = 0% 94k ad “8te] 9L Galois Al F g9 ol
(> +1)(a®>+2a+1) & Fa9e)

[Zo]] A Fq $lolA
p(0) =0"+2-0°+1-0+1=1%0
P =17+2-12+1-1+1=2%0
p(2) =2°+2-2°+1-2+1
=2+2+2+1=1+0
o p(x) & 7]oktkataolt),
1A,
P+28+a+1=0 % o= —1—a—20"
ojm g
@ =2+2a+d°, o' =2a+28+a*=2+a
ol webr thg AnE At
(P +D(?+2e+1) =" +2°+ e+ &> +2a+1
=d'+2a°+20°+2a+1
=2+a+1+a+2d°+ 28 +2a+1
=2+1+1+a+a+2a+2a+20°
=l+a+a



1 o %o

A5 oA @3

L. Fsy7 =1{0,1,2, -+, 36} clA g= 2% dAdLol T EE gF

A
Wog 7}x &= ojabE 1 olth

a |1 234 5 6 78 910 11 12 13 14 151617
indoe| 0 126 2 23 27 32 3 16 24 30 28 11 33 13 4 7

a 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

indy| 1735 25 223115291012 63421 14 9 520 819 18

o] %E ojgsle] A Fguo U4 £=29 9 AF epx =5, ey =7
of teke] the &gl wateiek(Yel 315 2

(1) eada=1 (mod 36), 1<dr<369% daZ Fétoieh

(2) epdy=1 (mod 36), 1 <dy<36% dyE Fshodeh

@ A Fg o A& &7, (£, (67" & Faieie),

@ A Fy o 92 (7)™ 9 g8 uustole

[Fell (1) 28% 3ol o3t

(36,5 =1, T|% 515
35 5
36-1+5-(—7) =1 . 0
ojB g thFo] Ay} 7
5-(=7) =1 (mod 36) 1 0 1
5:29=1 (mod 36) 0o 1 -7

web dy = 29 otk



12 %% ¢

(2) LEZF Fo 95} 5036 7|7
(36,7 =1, F 7
6B-1+7-(=5 =1 b
olmw theo] Ayd. 0
- 1 0 1
7-(—5 =1 (mod 36) 0 1 =
-0

5-31=1 (mod 36)
ek dy; = 31 o]tk
(3) o)Ak 1ol 9Jste] indy &= ind, 29 = 21 o] =%
ind, £ = eyind, E=7-21=3 (mod 36),
indy ()" = =e,ind, £ =5-3=15 (mod 36),
ind, (6% = dy ind, £ =31-15=233 (mod 36)
olal webA] o|akZ 1] 9§t the AWE A=t}
E'=8 (EM)"=23, (£"MH"=1
@ (£ =14, dy= 290112 91 3) 3 (1) o o]
ind, ((£)™) = dj ind, ((£7)
=29-33=21 (mod 36)
olm metA ((67)™M)™ = golu.

2.4 Fy={0,1} 912 6 A2 AAGF4 px) = 2° +x+ 1 djate]
Galois A F o ¢ 994 a7t pla) = 091 9ALLYD w th3-o] AH3
F+ae+1=0 % o=1+a
o] A& o] &3t v dALE
a0+ala+agaz+a3f!3+adad+a5f!5 (ay, " as= Fy)
o] &% vehdogt

(1 o8 o, o, -, a? 2 a !, a?



13 o & <t

a = a+d,
o = a*+ a,
& =ad+d,
— a'+ o,
=o+d=1+a+2",
a4+ +df =1+
2 o =1+acmz
a+ad=1 % a(l+e’)=1
olBR ¢ ' =1+ 4a° ot}
aelar, o] Aol (1) o ¢Jste] vg AAE e
e 2= (a2 = (1 + a2
=1+ad'=1+d"+2°



14 o %o

A HF A (44

L AFA R oA 34 ¥ =x>—x"—4x+8 9 A A
P=(1,2, Q=(-2,2, R=1(2,2
of Weke] P+Q=(2,—2), 2R=(—2,2)= QY% &l
[Fo]] A2l 441 & o]&3dlo] 3],
(1) P=(1,2), Q= (—2,2)°l di&}]

_ Ve . 2—-2 _
k= Xo— X, o _2_1 0’

ws=F—a—(+x)=0—(—1)—(1—-2) =2,
v3=k(xi—x3) =y =0—-2= —2

ojng P+Q= (2,—2) ot}

(2) R= (2,2)°l disd}e]

3x,2+2ax, +b _ 3:2242(—1 -2—4
2y 4
x3= kK —a—2x =1"+1—-2-2= -2,
v3=k(x—x3)—y =(2+2)—2=2

olmz 2R=1(—-2,2)= Qe°ltk

k:

_ 4 _
=4 =1L

4. Galois Al Fqy = {0,1,---,9,10} $lolAl<] ebd=54
E: Y=x34x+6
ol thate] thgol 4 Pe Felstelah,
(D G(E, Fyp) = {(2,4), (2,7), (3,5), (3,6), (5,2), (5,9,
(7,2), (7,9, (8,3), (8,8), (10,2), (10,9), O}
2 P=2, 049 2P=(5,9,3P=(,8),6P = (7,2) |t}



15 o5 gt

[Fo]] (2) 4g] 441% o]&3lo] FH3)
‘?j.;ﬂ P = (2, 4) = (X1,y1) ?‘i] [L“ 2P = (xg,yg,) O]E]—.Tl 6’]‘15

h— 36,2+ 2ax, + b _ 3-4+1 _9.g!
2y 8

oli, A FpoA 8:-7=1 % 8 '=702g tgo] 4yt
k=2-8'1=2.7=3,
3=k —a—2x,=9—4 =5,
Vva=k(xi—x3)—v» =3-2—-5)—4=—-9—4=—-2=9
wet 2P = (5,9) otk
ol P = (2,4) = (2, 3), 2P = (5,9) = (a3, yo) ©l2} 3}aL
3P = P+2P = (x3, vy &1 3},

Y=y 9
k= Xo — Xy 5

ojar = Al Fyela 3-4=1

AN

—5 =5-3"

3 ' =40u% thgol Ay,
k=2 =5-4=09,
3=k —a—(x; +x)=9>—T=4—7= —3 =38,
vo=rk(x, —x3)—»=92—-8—-4=1—4=-3=38

webA] 3P = (8, 8) |th

3P = (8,8) = (x;,v), 6P =3P +3P = (x3, v3)
olgta ¥l thgo] Agath

p— Bxtbh _ 3-8°+1 _ —5

2y 2-8 5 = =55 =1
xo=KF—a—2x=1—-2-8=1+6=1,
v3=Fk(x;—x3)—y =(—=1-(8—-7)—8
= —1—-8=—-9=2
wetd 6P = (7,2) otk



16 a5 o

5. 87) 4440) thske] ke Egol wakeleh
) (@, ad”, (&, a"), (&, dY, (d°,a™) & 2% G(E,,Fy)

4gHe gelstolat.

2 P=(a" a2 W, 2P, 3P, 4P & Faloja}.

O}

[Zol] B7] 444 o 9]ste] th&o] A g}

p—— =, =,
a'=1+a, @ = a+ad’, = a*+a’,
a'=1+a+a’, =1+ a°, @ =a+ad,
d’=1+a+2a*, od"=a+’+2a’, d®*=1+a++ %,
d®=1+ad"+a*, o"=1+d", a®=1

E : Y+xyv=2>+ad"x+1
A P= (x,y) 7} ol B34 9o AL W, A (xp, v +x,) & ]
el 919 Felm® thge] Ayt
x = a° 9 A5
V4+oly=d"+ad"+1=1+2"+1= "
olBZ y(y+a’)=d'olz ®
0'3(0'3+0'5) — 0'30'11 — ald
oli, Wt y= o, v=a’*+a’ = a" o|t}.
ez (o, d), (o, a") = G(E|, o) o 43t
WA By ew (o, o), (o, @) 7 BF G(E,, Fy) o 3tk

A% ¥ & U



17 o5 gt

@ WA P = (", a") = (x.3). 2P = (x3,3) ol &,

1

_c w0, 1
2*&"" 10
a

X1

x3:x12+
= a4+ 0 ="+ =1
— .2 M
V3 = X +(X1+ )X3+X3
X1
0’11
=a1°+(a5+}?)-1+1
=d"'+’+d+1=1+a"+a" = o
olmz 2P = (1, ") otk
ool P =(a°, ") = (x1,v), 2P = (1, a%) = (x5, v,) |2} 3t
3P = P+2P = (x3,y3) ol&tar 3 thdo] A

nty, _ o"+ae® . 1+a  _ ot =a%=7
1+a+ad° a" ’

Xy + 2y @+1
3=k +k+ta'+ (x+x) =+ +a'+°+1
=+ +d+P+l=a+dli=72
va=kx, +x3)+y+x3=2" (" +)+a' +°
=o' +0o’ = o
g2t 3P = (o, a®) |t}
Bog,
2P = (1,¢") = (v, ), 4P =2P+2P = (x3, y3)
olgbir &t tho] Ayt

x3:x12+ig :l+l

. [ =1+1=0,

y3=x12+(x1+j:—1)x3+x3= 1+04+0=1

ek 4P = (0, 1) ol



18 u g
6. 4l Fol taled G= {(x,) e F*| ¥ +y*=1}olgn & u, o5
E&ol wakel et
(1) F=F;=10,1,2,3,4} 4 u, G& dAd iz}

@ A Fo #2571 24 W, G= {(x,x+1) | x F} 4% e}

Foll (1) Al Fy A

x=09 ZF ¥’ =1lol22 y=1 ¥ y=40l¢
x=+11 %ol 1+ =1 F ¥ =0°l22 y=0°ld
x = +209 Ao 3> = 20| o]g3t yi= E=AsA =t}

ks G = {(0, D), (0,4), (1,0), (4,0)} o]t}
2 A Fo #57F 2¢ w, vhgo] Ay
P+ =1<= (x+2:=1

= x+y=1
= y= —x+1
= yv=x+1

et G = {(x,x+1) | xe F} o|t}.



19 o5 gt

A HF F A 4D

L AREAE A7F Al Fyp={0,1,2, -+, 9,10} oA ] ebgd=ra
E: vV=xX+x+6
of thske] vl G(E, Fqp) 9 914 13 S F/Metar &= AHEx At U

7} 7zt

ea=3, ey=>5
& "3 o o] AYde @tz
(1) ¥ BF da, dy 2 744
eada=1 (mod 13), 1=d,=<12,
evdy=1 (mod 13), 1<dy<12
Al Ao & wl, da =9, dy = 8°Ith
2 P=(2,H2d 9, exP=(3,5c°x%E Q= e,(eyP)eolgti
e Q= (5,9) eItk
3 Q=5,9¢Y 9w R=dyQeolgi s R = (8,8) °lth
@ R=(8,8 % ul, daR = (2,4) °Ith

[Foll () WA epn =34 o,

13:-1+3-(—4) =1

3:(=4)=1 (mod 13) =5 3-:9=1 (mod 13)
oluR dy =90t} 18 ey =59Y

13:2+5-(=5 =1

5:(=5=1 (mod 13) = 5-8=1 (mod 13)
olr® dy = 8 °|th



20 o % ¢

2) P=(2,4) % o, ¥4 444 o 23}o]
2P = (5,9, 3P = (8,8)
o]aL o] AbAF} Al 441 % o] &3
ey P=5(2,4) =2P+3P = (3,5)

ol
=

e
Wk

30}
kA 2, 2(3,5), 3(3,5) & AlLtsle
Q=cepleg P)=3(,5 = (5,9

o2
il
=
ol
ini



