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MAS 4301 — Operations

Let’s have some practice on operations.

Example 0.1. We define an operation on A = R?. First, recall that R? is the set of ordered pairs
of the form (a,b) for some a,b € R. A binary operation on R? must ake two ordered pairs and
output a single ordered pair. Let (a1, a2), (b1, by) € R? and define -

- Shovld have beean

(a1, a2)A(b1,b2) = (a1 + a2, b1bs).
: (a,+b, G, b )
1) Compute (1,3)A(2,-3). = - l U ey S
(1) Compute (1,3)A(2,~3) (4{‘)(%);\\\

(2) We want to show this is commutative. We know what (a1, a2)A(b1,b2) equals so calculate
(b1, b2) D ax, ag)

(3) Let’s determine whether there is a A-identity. We suppose that (e1, e2) is a A-identity and
then calculate two things and set them equal to each other. First, compute

(1, e2) a1, a2) = (e.’rez?) GGz )
and since it is an identity we set that equal to (ay, a2). So what is the A-identity?

= (C{, ,C(z) no 7 -(\0{603(”'5

e

Example 0.2. On the set A = R ~\ {0} of non-zero real numbers defire
rs=r.sEW)

1 if
Recall that sgn(z) = { ) ifz>0

-1, ifz<0. 5 (‘)‘ >
2% (—) = = -
) not
(1) First, compute (—1) = 2. Then comPute 2 %'(—1). What does this tell you about the "
tion? ) ~ - M cv"’ ‘
-h\[\‘(‘f operation (~1) %2 = (-1)*2 = A ¢ e)
osgd/ . (2) Next, we are going to compute both (r*s)*gﬁ_‘ and separately and then compare. We probably
) should prove this using cases.
Case 1: If r,s > 0, then (r*s)xt = (rs) *t = rst, while rx (sxt) = r = (st) = rst. Yes!!
Case 2: If r > 0,5 < 0, then (rxs) xt = (rs) xt = Z>. What is 7 * (s x )7 First use that
skt=2 : - - */5/\—-\(‘¢/~y: rS
t = v L L g .6 —_—
STW
Now you do the last two cases: _

Case 3: Y¥<0,85%0 Yy %S = < >0

’ - - X Ea
(CXS)%t = Euk 3T s Cx(s¥E)

—

Case 4: Y{OJ 5_<O

frs)ve = (L)

=¥
-;,\g’,t::..(_;t r*(s*.&)
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(occﬁg)(x) = £09) +9(x)
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(s)
e s =+ £6 (cof)(x) =F(x) YxeS .

s (X) =e ) +f(x) = $(x)
e(x)=0

So € is e constand Fonction +tat sends
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fog =0 0
g=-F
9= ~56) (3557 ®,5)
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«ﬁgef]r (5033 (x) = §(ng)> 6 ¢ associative .
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e(x)=X Wxe?d
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