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NARIEL MONTEIRD

THE POINT:INTRODUCEACONSTRUCTIONTHAT

CAN BE USED TO RECOVER A LOT OF THE

OPERATION WECAN DO ON Permk(D)
LIKE Res, Iro,....



12.4.7GENERALIZED TENOR INDUCTION

LET P AND ABE FINITEP-GROUP AND

U BE AFINITE (AP) - BINET.

IF X IN A FINITE P-SET, DENOTEby

Tr(X):=Homp(0,x) =9414:r - x +4(ag' =g4(u), yg=p)
11 FRED

Y(88p4)



NOTE:Tu(x) =Homp (roP,x) IN AFENITEQ-MET

WITH THEFOLLOWING ACTION!

never ye tux,near4chtal
NUEVo

NEED TO CHECK(h.4) 6 Homp (v0P, x)?
by
P

-
by
Q

~e.(n.4) (ug) =4 (hug) =g.(4(nial)
=2.((4.4) (n)) ro (h.4) = Tox),gED.Q



EXAMPLE:

LETQEP, ANDLET U =P as (q,P)-bISET, XP-ET

NOTE Tr(x) =Homp(P,X) = ResYX 3 or object
xiex

(n.0)(1) =0 (n)) =h.(0(1))
i a "YyP



NOTETO GIVEOF A MAP:

Tr!0by(8mp(P) ->0b2(8,(a))
X 15 Tu(X)

CAN WE HAVEACOMPATIBLEMAP on

MORPHIM?

LETmt HoMpa,(X,Y) NO RECALL

m:YxX -kr,5m(8y,fx) =m(y,x) FrrelgtP

F(y,x) =YxX



Wart Tr(m)t Hampem(a)(Fu(x), Tu(Y))

DEFINE:

Tr(m):Tu(Y) x TrIx) -> K X y

-

(4, y) if Tr(m) (4,4) =πm(Y(u),y(u)
at[r/p]

WHERE[U/p] IN ASET OF REPRESENTATIVES OF U/D.



WELL DEFINED?M(Y(u), Y(ueY) =m(84(4);gy(u))
WITHgt P. my"), Y(u))
Ar m, Y, Y AREP-EquVARIANT.



PROOP:NEED TO SHOW Tulm) IN G-ENVARIANT, hEQ

tr(m) (h'Y,hy)?π m (h'4 (r)
,
n4(4)) b>DEFTyle)

ut[V/p]

byDEFoFQAcTIo &H m(Y(h.u), y(nc))
UttU(p]

THEIMAGEOFall h.M. on [V/P]

In another setofRepresentatterer.



= ~(4(u),y(u)) =Tr(m)(4,4)
WE [V/p]

TO THEMATRIX Trlm) IN Q- INVARIANT.

No trim) IN A.MORPHIM IN mp(a).

Thus one can ask en Trim) AFUNCToR?



PROOF:LEFT To How:I Tu(Idx) =Idux)
② Tr(m,m) =Tr(m)0Tr(n)

p,y =y)

① LET xBE FINATEPET,IdyExCY=30aVET 4, 4 - Trix)

Tr(x) (4,4) =ux(Y(n),y(u)) =(
1, 4 =Y



to OU. Ar Y, Y AREPEQUIVARIANT

②... LEFT TO THEREADER ...

~EED TO SHOW m A Tu (m) IS MULTIPLICATIVE

Tr(m.n)(4,0) =Tr(m)oTr(n) (4,0)

WHEREm!Z -X ANDm!X -> Y

0 tTr(z), 2 eTrlY)



NOTE:UNDER CERTAIN Conditions Therearemass

FROM F:Penmk(P) ->Pemy(a). to ITIS MATURAL

TO ANKIN THEREA U A FINITE(GP)-BENET
makes theDea.Gram commutes OR THEOTHER

↳
Pamp(P) -Permk(0)
Tu ↓ ↓E
-mp(a) PERm,(a)



12. 4, 10 EXAMPLE:Elementary besets:

EXAMPLED :F= RESTRICTION

LETQEP, ANDLET U =P as (q,P)-bISET, XP-ET

NOTE Tr(x) =Homp(P,X) = ResYX 3 or object
x H all).EX

10 m: X -Y IN PERmpIP) THEN ON MORPHSM

Tr(m)D4, 4) = (4(4), 4(4)) =m(4(1), 4.4)) I
So Tu(m) =m



So Tr IS Jurt THERECTRICTION FUNCTOR.

Perm (P) -Permk(0)
-k

Tu ↓ ↓
Re

-mp(a) PERm,(a)



EXAMPLER!TENSOR INDUCTION:

LET QEP, ANDLETX =
P as (P,9)-barET, XQ-ET

Tr(X) =Homp(Vo,x) =Homp IP, X) I TX
ftP/q

I 4 it play! I4- πX
SEP/Q

by4(rh) =hxr,n +a



NOTE:UNDER THEINOMORPHAM HameIP,x) =πX
-tP/a

Onecan GIVEAN ACTor orget on Ta
rea

Onecan check:9.(X)res= (he*ein) re/a
by gir=Eir)G WHEREIIS APERMUTATION OFP/a.

hr EQ.

ON ANOTHER NOFE; GIVEN K A WECAN DEFINE



Ten8(x) = CALLED THETENOREDUCED

MODULE

Ar BEFORE, g(yep*m) =**heir ein/EP/a
WHEREg EP,

No NotKTrIX) KEY*Tend(kx)



ONECAN CHECK!



EXAMPLE 3: INFLATION:

LETNIP, v =P/as (P,P(r) -BeET

LET X bEAP/e-SET

Tr(x) =Hompy)PI, X)
=InFX

4 H 4(1)

NotE Ty(m) =e Ar UPI =PIr/P/=1.

CNAMEARGUMENTWITH Res

So Ju IN JUST THEINFLATION
FUNCTOR



EXAMPLE 4: BRAVER QUOTIENT:

LET=PI as (P/1, P) -BINET THEN WE HAVE

Tr(x)=x* AND KY =(KX)[r] ro(...)
I

Homp (4,X)



EXAMPLES: ISOMORPHI:

LET FiP IQ, Xbe A FINITE D-MET

U =P es (Q,p) - BINET

TrIX)=IroCX) to one CAN How:

ferm,(P) 0ermy(P)
to t

↓
Frop

-mp(a) -Perm,(a)

So tu et justso.



Note:RESTRICTION, TENTOR INDUCTION, INFLATION,

BRAUER QuOttent, FOMORPHEM CAN BERECOVEREDby
WEHAVE

means ofther . HENCELFOLOWING DEFINITION
↓

BECAUSEOFTENSOR INDUCTION!

DEFINITION:THEFUNCTOR TO IN CALLED

THEGENERALIZED SENSOR INDUCTION ASSOCIATED TO U.



SOME PROPERTIES OFTu!

12.4, 12 PROPOSITION!



PROOF:D IFIX= THEN THEREIN AUNIQUE

MORPHIM o.F P-ETS FROM ANY P-SETTO X.

②

Thereis acanonical to morphism ofa-sets

Tr(XxY) =Hemp (vo, xxY) =Homplu) xHomplu,Y)
11 11

Tr(X) x Tr(Y)



ON MORPHSM:GIVEN m:X +X AND miX -Y

WE DEFINEMxm:XxY - xxYi.8

(mxn)(x,y),x,y) =m(x,x)m(yit).

ALL WENEED TO HOW IN!

Tr(m xm):Tr(x) xTr() ->. Tr(x) x Tr(Y')
1

Tr(m) x Tr(n):TuCX) x Tr() -Tr(x) x TrlYY

by SHOWING: Tr(nx n) (4,4) =Tr(m) (4,4). Tu(m) (4;,Yy)
: x xy', Y: uPP- xxY



③

THESMITHMORPHIM O! XxY+ YXX IS DEFINED by

o(Y,x,x),y) =Gx,xx,y'

THEN Tu (o): (Tu() xTr(x)) x (Tr(x) x Tu(Y)) -> k

Tr(0)(4, 4, 4;4') =(4(u), 4(a), Y'(n), 4'cul)

Ar Y, Y, Y, 9' AREP-EQUAVARENT, FOR Tr(o) to be
roN-ZERO NEED4 =4'AND I=Y.



So Tulo) IN THESWITCH MORPHIM.

⑭

ON objects:LET X BEA P-SET

Twu(X) =Homp(NwrYOP, x) =Homp(vox4YHomDx)11

T(X)

GENE by (4:(UwvY*- x) ->(410,4(r)



LET
ON MORPHISM: M:YxX -K BE AMORPHINM FROM

X to Y. WANTTO HOW Tur (m) =Ty(m) x Ty(m)

Trui(m) (4, 4) =π m(Y(u), Y(u)) by DEF T
ut[uwvYp]

by W. =Im(4(u),Y(u)).T m (4(n) w()
ut [r/p] ne[rYp]

by T =Tr(m) (4/v, Yu) · Te(m) (41a, (u)

So Tuwv(m) =Tr(m) x Tv(m)
O



RECAD: SOME PROPERTIES OFTu!

12.4, 12 PROPOSITION!



12. 4.13 COMPoITION and Galois Twerts:

HOW DO WECOMPOSETHOSEOPERATION?

LET P, Q, AND R BEFINITEp-GROVO.

LEI U BE AFINITE (Q,P)-bIETAn

VBE AFINITE (R,0) - BINET.

YoY BE AFINITE (R,P)-BINET.

To: Pek(P) -> -my(a) T: Puk(a) -> mx(B)

NO WE CAN FORM! TOT! Puk(P) -(R)
AND ALSO I ->

4xqu:Pk(P) -mx(R)



ARE. TroTu ANDTux IOMORPUIC?

SPOILER ALERT! No

NEED Galor TWETS IN ORDER TO UNDERSTAND

THECONNECTION BETWEEN TrOTU ANDTrx.



12.4, 14 DEFINITION!LET a bE AN ENDOMORPHISM OFTHE

FIELD K. LETP bEA FINITEp-GROUP

Cap (Wal::rmp()-fmp(P)
Objects! x + X

MORPHIM! m 1- a(m) (m!YxX+K
5,T a(m)(y,x) =a(m(X,X).



Why er WAFUNCTO?

①a(Idx) =a(5x) =2x
Follow AN & IN AN

② a(m)0a(n) =a(mon) ENDOMORPHINM OF FIELD K.

-11-

FOR eEON, LET WIP2) DENOTETHEFUNCTORV FOR

THEENDOMORPHEM a:X APY OF K
s

THEFUNCTOR U(p) IN SALLED THE FRODENIUM

TWIT FUNCTOR



SOME PROPERTIES OFTHEVE FUNCTOR:

PROOF! DECT ITIS JUSTTHEIDENTITY MAP

-PHIN Follow by COMPOSITION OF
ENDOMORPHIM

VapoUb,p(x) =a(5b,p(m)) =a(b(r)) =(a0b)(m)



②

ON ObjECT!Troka,p(X) =Tr(x) =Ca,qoTr(x)

8 I JUST IDENTITY ONObjects

ON MORPHIM:M:x xx + K

(TroVo, p(a)) (4,4) =π a (m) (Y (u), Y(x)) byDE.

UzU/p

- a(m(4(4),Y(x))) byDEFa
UEU/P



=a( m(((u),i(x)))atU/P

=a(Tr(m) (4,4)) byDEr.I

=(a,0Tu(m) (4, Y) byDEF. a

W



SUMMARY

~ DEFINED TV, FUNCTOR

- Sam More Restro, en LAN beRecolen by Tu

- saw some properties ofTu

- ARE. TrOT AND TrxaU IOMORPHIC?

-

No,Need NEW FracTOR Sa

- Sam Some PROPERTIES OFVa


