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A grony is a set6 with a binary operation *which has an identify element:the

operation is associative; and every element
has an inverse.

Eg. B:setofreal numbers under addition't? Its identityelementis 0.

0 +X =x

(x +y) +z =x+(y+z)

x+(- x) =0 =f-x) +x 3 for all x, y,z t

(R,+) is a group.

(R,x7 great numbers under multiplication is almost but not quite a group. 10 does nothave an

inverse). I is the identity,
R* =Eall nonzero real numbers 3 =3atR: at 03 is a group

under multiplication.
19 =a

(ab)z =a(bc)
a.=aa =1 a= for all a, b, c = RY.

(R", x) is a group.

R withthe operation xy
=x+ y+ 7.

This is a group (I, 4). For all x,y,z tR,

(**y) *z =(x+y+y) +z
+7 =x+y

+z +1 =x+(y +z+7) +7 =xx(y+z)

so IR, A) is associative. Note that7 ER isan identify element since

and ******* for
all xeR. So-FER is an identify elementfor t

(-x-1* x =(- x- x) +x+7 =

-7

x+(-x- 14) =x +7x-14) +7 =

-73 for all XeIR, So x-1 is an inverse element for x.



x+y) +z =x*(y*z)
-

7 =3 (x+y)*z =(x+y+7) +z+7
-

=)(x+y+7)
+z+7 =x+(y +z +z) +7 -& 7- 5 =5

- 5 =>x+y
+z +14

-- 2 = - 2 =>

x+(y +z +7)+7
2=>)x+y+z

+k =x+y +z +14 E (2) =(2) =a*(y*z)-

->
4

so (R, 1) is associative.
-

=4

(a,+) Q : grational numbers i - -Q
>is agrocy

(*** is a group. 1
x1.72 - Q

4Q
④* =Q-503: 3 all nonzero 2 trational numbers?

(I, it is nota
group

N:912,3,4,...3 =
No =90, 1,2,3,4,...3= 2)o

R=I integers 3
=S-...,-3, -2,-1,0,1,2,3,4,...

(2,t) is a group.


