


1-5 Examples
If R is a set of functionsf: R#— R#(R,+, ®)is

aring

define (+and.) (f+g)(a)=f(a)+gl(a), (f.g) (a)
=f(a).g(a).VaeR#

Solution: @ V f,g€R.(f+g)(a)=f(a) +g(a) €
R.V a&ER/(close)

O VfigheR.(f+g)+h)(a)

=(f
= (f(a) +g(a) ) + h(a) =f(a) + (g(a) +
((g+h)(a)) (associative)

+g)(a) + h(a)
h(a) ) =f(a) +

© Ker fis the identity , hence (f + ker f) (a) = f(a)
+ ker f(a) =f(a) + 0 =f(a). So (ker f +f )(a) =f(a) .

O VicRIfeRD (f+(-f)) (a) =f(a) + (f (a)) = f
(a) - f (a) So (-f+f)(a) =-f(a) +f(a) =0 (inverse)

O Vf, g ER, (f+g) (a) = f(a)+g(a) = g(a) +f (a) =

(g+f) (a) ( commutatin) Thus (R, +) is a belian
group.

OV geR.(f-g)(a)=F(a). g(a) €R (closed
under)



@V g heR((f.g)la))eh(a)=(f(a) ga))
*h(a) =f(a) . (g(a) ¢ h(a)) =f(a). ((g. h) (a) )

(associative ander.) Hence (R, . ) is a semi-group.

OVfg,heR.(f.(g+h))a)=f(a). (g+h)(a)
=f (a). (g(a) + h(a)) =f(a) . g(a) + f (a) . h(a) (left
distriputire ) 6 ((g+h).f) (a) =((g+h) (a)) « f(a)
= (g(a) +h(a)) . f(a) g(a). f (a) + h (a). f (a) (Right
distriputive) . Therefore (R, +, ® )isaring.

O Vi geR.(f.g)la)=f(a).gla)=gla).f(a)=
(g. f)(a) (commutativ )

PViferRIIlerR(f.ia)=f(a).i(a)=f(a).i=
f(a)So (i.f) (a)=f(a).

[ wherei(a) =1V a € R #] (identity)

Thus (R, +, * ) is a commutative ring with identity.






