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T. EXAMPLES oF ALGEBRAS OVER A FlEd: RQ, RG

SET |~ | SEMIGROWP |— | MONOID |—>| GROWP

SET, ASIOCIATWE  SET, +)NewtrALELT 0/ €T, + 0, —
OPERATION + )

INVERSES

¢ | ABELIAN GROWP [<

RIN G wf_& GROWP W\THE
COMMWTATIV
ABEUAN GRoWP OPERATION +-
|4

WATH ANOTHER ORERNTIAN
icw?m\ue WITH + VECTOR SPrce

/ OVER A FIELD
2| FIELD ABEUAN GRUIAP

WITH ANSTHER ORERNTION %
RING WITH COMMUTATIVE ) COMPATIBLE WITH +
\WDENTITY 6LT L, +

vV

ALGEBRAS
OVER A FlelLd

Copyright © 2024 Chelsea Walton



T. EXAMPLES oF ALGEBRAS OVER A FlED: RQ, RG

A R-V3PACE (A )+, 0,%) 15 A (R-ALGEBRA (F \T (OMES WITH
LINEAR MAPS m: A@A—-—% A (MU\LT(PL\QATINJ) £ wWwk—DoA (\mn‘)

3. Mm@, ) = M\id\AQV\) (Ass«scmT\V\Tta) ¢ M(ueida)=1dp= m(id @ u) niTauTy)
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T. EXAMPLES oF ALGEBRAS OVER A FlEd: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlEd: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlEd: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlEd: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlEd: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlEd: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlEd: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlEd: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlEd: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlEd: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlEd: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlED: RQ, RG

A R-V3PACE (A )+, 0,%) 13 A (R-ALGEBRA (F \T (OMES WITH
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L.

EXAMPLES oF ALGEBRAS OVER A FlEd: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlED: RQ, RG
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EXAMPLES oF ALGEBRAS OVER A FlEd: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlED: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlED: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlED: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlED: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlED: RQ, RG
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T. EXAMPLES oF ALGEBRAS OVER A FlED: RQ, RG

A [R-V3PACE (A)+,0,%) 15 A (R-ALGEBRA (F \T COMES WITH
LINEAR MAPS M.t Ao A— A (Mmuwucmmro) F Wk A @)

3. M(MGS)\G\A\ = M\id\AQV\) (Ass«sctAT\V\T«a) ¢ M(waidp)=1dp= m(id,\@ u) (\AN\TAUT‘a)

EXAMPLE BWILT FROM A GRoW? &
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T. REPRESENTATIANS OF ALKERRAS € GROWPS

TAKE AN QL&EBKM@) STRACTURE .
) S

E.6. GROWP ) RINGr ) ALKEBRA

A RePRESENTATION ofF X (s

ANOTHER STRUWCTARE A 2.
)

E.6. S€T, ABEUAN GRoWY, V3PACE
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T. REPRESCNTATIANS oF ALKERRAS 4 GRauPS
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TL. MODULES AND BRIMADULES oVER ALGERRAS 4 GRoWTS
ACGEBRA A=(A,n,n) VECTOR 8PACE V

. ({ll“\ C\[}b) = A’lM“\\/ A’ LEFT A"MQD\ALg
(S V EQWIPPED WITH
A UNEAR MAP D: AN —V

48D d
Ao (A%V) e Aa\ (ReV -V&)Asv

v N (]
Q@M@\l 2 » Vo' s

Msidj/ . N
AaV >V V
Ex. TAke CYyLLlc GRowe P:CCLx €" —— € Guven B
Ce=<q| :§“=e> @)% ) —— 1% perreca
CoNSIDER THE GROWP ALGr. (3; {5 ) — 12
CC. (Aetnd) 1)) Mev1s) on(3ols) vapec

Copyright © 2024 Chelsea Walton
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T. MODULES AND BRIMADULES oVER ALGERRAS 4 GRaWPS

PATTING (EFT € RIGHT MoDRLES ToGETHER —
TAKE ALG’EBRA'S (B\) M“'\k\y *- (BL) M?_‘ Ma)

A (B\)BL)"B\MDMLE
IS N VECTOR SPAacs V
EQWPPED WITH CLINEAR MAPS

D:3@V—>V awp «: V8BV

5 (N,p)= (eFT B - wodULE

(V,4) = RIGHT Bo- MADULE

% < b8a(V®B.) —> B, eV
(B@V)s B, e d
b@id‘ Q j/ P
\V}
Va B, 4 Sy

Copyright © 2024 Chelsea Walton



T. MODULES AND BRIMADULES oVER ALGERRAS 4 GRaWPS

PATTING (EFT € RIGHT MoDRLES ToGETHER —
TAKE ALG’EBRA'S (B\) M“'\k\\ *- (BL) M?_‘ Ma)

A <B\)BL)" BlmodinLe

IS A VECTOR SPACs V JWST OWR CHS(CE Heke,
EQWPPED WITH CINEAR MAPS COWLD BE A
. Ve R,V 3€T)
POBEN=Y e 4 N ABELAN ERONP
5 (N,p)= (eFT B - wodULE
(V,4) = RIGHT Bo- MADULE P, d
£ ., BieWeR) 5 ay FuncTieN
&@V)e 8, e s j/ (ROWP MAP
| 2 5
b@d\
\7
4

Ve B, >\

Copyright © 2024 Chelsea Walton



T. MODULES AND BRIMADULES oVER ALGERRAS 4 GRaWPS

PATTING (EFT € RIGHT MoDRLES ToGETHER —
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THIS (S CALLED AN A-BIMODULE
WHEN B(=B=: A (A&EDBRA).
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Enjoy this lecture?
You'll enjoy the textbook!

C. Walton’s “Symmetries of Algebras, Volume 1” (2024)

Available for purchase at :

619 Wreath (at a discount)

/ SYMMETRIES \
‘( o F \

ALGEBRAS https://www.619wreath.com/

VOLUME |

Also on Amazon
&
Google Play

CHELSEA WALTON

Lecture #3 keywords: bimodule over an algebra, faithfulness, group algebra, module over an algebra,

path algebra, quiver, representation of an algebra






