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2-1. 0000. 00 GOO0O0 x:GxG—=GOOe=egeGOOOODOOOODODO
O00G=(G,*,e) 00 (group) 00D D OO0
(1) Va,y,z € G: (x*xy)*xz=1xx*(y*2z) (000 associative law)
(2)VeeG:xxe=exx =z (00O unit)
B)YVreG:IyeG xxy=y*xx=e (00O inverse)
goooobd «0D00db000z+xy OO0 2y 0000000 ed 1000000000
e cGUOOONVzeG :zxdd=€xx=x)=e=c(000000OD0)
ercGUUUOOUDUD yO0UODOOUOUOOO yeGOUUO 270000
0000 GOO0000000000 (commutative group) 0000
(4) Vx,y € G:xxy=yx*z (000 ,commutative law)

(00000 (abelian group) 10 000) 00000000 +00000000 (00
0 (additive group) 000)0 000000000 0020000 —2 0000

292 0000.00 ROO 20000+ : RxR — R (00 (addition) 00 0),
-:Rx R— R (00 (multiplication) J00) 00 0=0x1=1,c ROOO0O0O0O00
O0O000R=(R,+,-,0,1) 00 (ring)(0000000)0000000

(1) (R,+,0000000000(ROODODO (additive group) DO 0O 0O)

(2) Vo,y,z € R: (zy)-z = z-(y-z) (0O DO ,associative law)

B) Ve e R:x1=1x=2 (000 (identity element, unit element))

(4) Vo,y,z€ R:xz(y+z2)=xy+xz,(x+y)z=zz+yz (00O distributive law)
0000 ROOODOOOOOOOODO (commutative ring) 0000

(5) Vx,y € R: 2.y = y-x (000 ,commutative law)
r+y00 (sum)000000 zy OO0 2y 0000 (product) 0000
0 RODzxeROOOODOODDOOOD —x0OO0OO (DO0OOODO)DO
0 ROOrxeRO000OyeRO x000 (inverse) <= zy =yz =1
rcROOD0ODOOO0OO0O0O0OO0O0O0O0O0O0O0:z0000 70000
reRODOO,00 (unit),d 00 (invertible element)
= IJyeR:ay=yr=1
R<:={z€R|FyeR:ay=yr=1}: 0000000000000
(ROO0O0O (multiplicative group), 0 O O (unit group))
e J ROOODOOO ze R~{0} 0 RODOODO (zero divisor)

<= Jye R~ {0}:2y=0000 yz =0)
e J0IOIIOIODO ROOO (integral domain)

< (0000)00D000000

= Vr,yeR:(zy=0=(x=000 y=0))

23 0000.000 KO KX=K~{0}000000K O (00)0 (field)000
000000O0K = (K,+,-0,1) 0000000000000

(1) (K,+,0)00000000

(2) (K~ {0},-,1) 00000000

(3) Va,y,z€ K :x(y+ 2) =xy +zz, (r+y)z = vz +yz (0 O O distributive law)

2-4. 000.

e 0000 (field of rational numbers) QU O O O (field of real numbers) R
0000 (field of complex numbers) C

e 00 p000 F,=Z/pZ (p0O0)

e[ KOOOOOODO (rational function field) K(X)
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