
ADJoiNINGGEN-ER.AT.

LET A BE AN ALGEBRA
,
AND X BE

A SYMBOL (= INDETERMINATE -_ LETTER) .
LET F BE FREE ALGEBRA ON THE

SET A U{X} . LET R BE THE
SET OF RELATIONS :

¥j§5¥ia+¥E%E¥.EE;a. b - (a. b)A = o V-a.be/t
X. a - ( X.a)

a
= O VAEA

(a)A MEANS COMPUTE IN A .

FIE#



DEI IKLAULX} I 12=0) is THE

ALGEBRA OBTAINED FROM A BY
ADJOINING X .

NOTATION: ASX>

EID A- =# ⇒ KCX> = Ef 7-KEY

2) A=Fk({Yi . . . ,Yn })[ aaxr-FK.IE:÷!
isTYPICAL ELENE

A LIN . COMB. OF PRODUCTS

a , Kaz X . . - Xan



ASIDE✓ A C B Two ALGEBRAS WITH
4 4 UNIT

1A 1B

EI ( Ko : ]c[ '¥iEI=MdH
'
A
- fo :] 1B i ]

A IS A UNITAL SUBALGEBRA OFB

IF 1+1=113 .



IF WE WANT A TO BE A

UNITAL SUBALGEBRA of ASX >
WE MUST INCLUDE THE RELATION

4 - n
A

T RUN IT IN AEMPTY
WORD
= UNIT
IN FREEALE

ENDAS



UNIVERSAL PROPERTY
-

GIVEN AN ALGEBRA MAP

4 : A → B
AND ANY ELEMENT b EB

,
THERE IS A UNIQUE ALGEBRA
MAP

F : ASX> → B
SUCH THAT ⑥(X) =b AND

F/a -- 6.



PRIF . X :A → B CAN BE EXTENDED

TO A FUNCTION

9 : AULX} → B

BY Ica ) = yea ) Fae A

4. ( X ) = b

I EXIE TO AN ALG MAP

E- Fail.AuLX3 )→ B
#/AuL×y=0 A"AANoi



I ( altar - Cartaya ) =
= Ela , )toI(az) - Ektada )=
-
C-A

= 4cal) thecae)-Ula , -1925=0
SINCE 4 IS AN ALG MAP .

Ill - 1A ) -OIG ) - IGA ) =
FA

= 1B - 411A ) = O
.

. . . . -
- - - - QED



RELATIONS .

DEF THE ALGEBRA OBTAINED FROM

A BY ADJOINING X SUBJECT TO

RELATIONS 12=0 IS
.

EI A- Ktx]
Hix,y3=AC

gey -yxJ
EI - ARIK)=lKFe3SyKyx -xy - I>



PR0BLEM_ D WHAT IS THE RELATIONSHIP

BETWEEN A-MODULES AND
ASX> -MODULES ?

A -Med us . Asx> -Med ?

M w> ?
? a- N

PROBLEM 2) SHOW THAT ANY ALGEBRA

MORPHK To A QUOTIENT OF A
FREE ALGEBRA .



PROBLEM 3) CONSTRUCT Ucslzclk )) from
-

Ik[ h] BY ADJOINING e , f IN

TWO STEPS, SUBJECT TO RELATIONS .


