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AEATY SIEA A —A B AR AREER I — 2 BTS2 — IS A AR,
PEHY AT SRR TR RECEI T AT, A=A S T
FEXHEY 5K, LYK, BT AE ) B R e, XHEYRAE0E—4
PEE AT R ERRIN 275k PSRRI 4 5 D(4) =
Hom(A, k) REEAVREIR —I&P 5k R%G AP 5o % 4 5P e il 1
A- 1R M TSRS ARSI A .

T, B GIRSCH R 7 SR RBIASHEATAN A, TR T4
I EEE T AR

R, BAVFFEX Y TRACKKAIFTE B [FH),  Frobenius Z5 LA AR
B BT, FATERA T — MU A XA 5 Da) TR A R AR
AAADNAYTE H [FIFJOERE.  Frobenius MU ATHESAEN 5RO LRI
. TERHERBOEA AL, AR Lie BUATREE S0 AR 7T, Frobe-
nius BEEHE T EEAEH [8]. Frobenius BUTHIRAE A A EE R B HEA XK
SEMAL. TEARTE Steinberg REHE, Lusztig FFARSFMF, Frobenius PR T %L
YERT [9]. SR_WAIEE =Y, |OTEIMAREN T — MBI XHET SRAEAY Frobe-
nius 5 LA K [ R U AREHIE X MR Frobenius 255 LA K W @ i RB e 2k
E.

F=E, OEHE o T SR EEZ AL B FMRE. X —E,
FAEH T o PP RAREAEE FARERLH, ST o P 5RARL
AT AT TTRYRFIE Y B IR BATESS 3, BATEXTEE ALHIRI B FFA
T H R 458 A SR R R R A TR B A

PR, AR T B R IR, Ay kB ey
FAELA S AR EIR Y H R B BRI K

RuRIA: XHEYI PR AT BRI
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Abstract

Algebra extension is a process of forming a kind of new algebra got ac-
cording to certain rule from a known algebra, algebra extension and relevant
nature of extension algebra have been the basic problem in the study of algebra
. Our main research antithesis of academic dissertation is the automorphism
of three extension algebras,they are the dual extension algebra , the trivial
extension algebra and the one-point extension algebra. Among them, the dual
extensions algebra is a new algebra expansed by the tensor of an algebra A
and the anti-algebra of A;the trivial extension algebra is the extension algebra
come from the half-direct product of an algebra A and D(A) = Hom(A, k);
the one-point extension algebra is expanded by an algebra A and close field
k through an A-mould M. This academic dissertation is divided into four
chapters altogether.

Chapter one, we carry on the introduction to the research direction and
the trends of the development related to thesis , and sum up the groundwork
of this text.

Chapter two, we study the quiver automorphism,Frobenius morphism and
the fixed point algbra of the dual extension algebra.In section one, we prove
that the quiver automorphism of the dual extensions algebra D(A) which is
expanded by an algebra A is decided by the quiver automorphism of A. The
concept of Frobenius morphism is put forward while studying the algebra group
and the theory of represent of the algebra group . Frobenius has played an

important role when we discuss the reasonable structure of the algebra group,
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contact the finite group of Lie type and corresponding algebra group , etc
[ 8 |.The kernel of Frobenius morphism shows a key status in the theory of
reasonable represent of the algebra group. Frobenius torsion function play a
key role in dealing with Steinberg theorem, Lusztig suggestion[9 ].In section
two and section three, we also prove the Frobenius morphism and the fixed
point algbra of the dual extensions algebra D(A) which is expanded by an
algebra A is decided by the Frobenius morphism and the fixed point alghra of
A respectively.

Chapter three, we pay close attention to the automorphism of n-trivial
extension algbra and the repetitive algebra. Among this chapter , we give
the whole structure of the algebra automorphism of n-trivial extension algbra,
induce the characteristic of the units of n-trivial extension algbra and the con-
crete structure of the inner automorphism of n-trivial extension algbra; In
addition,we make up the structure of rigid automorpism and category auto-
morpism of the repetitive algebra .

Chapter four ,we study the algebra automorphism group of the one-point
extension algebra, the characteristic of the units and the inner automorphism

of the one-point extension algebra.

Key word:dual extension ;trivial extension;one-point extension;automorphism.
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F—wE 58

RECEOIBAET A 2R TR, WEARKENEMESZ— B
FER AR TSR R B, AR SECE L. BT
FEMB IR, XEEETHTETTEERNER, EE, wEECR TR
45

RECEFRF TR —FO R N — A B A AR IR — 7 B Rk i — 28
A&, NTIAI B AR B RE o SR R AT B AR DR A
—MEALIR —E N — 28 AR R o RE 5k, 97 3RIE AR
Z, FimREskE, B, B, FERSE.

ASCEMRBARE A B r EATRAELS S REC ARIEESH Gabrial B2,
A PRAERELRIAG THiE @ MIBRAREL ko MRS kQ/T, Fid 1 & ko HYZEAE.

PRELH) Y TRANY TRAEAI AR SN E R AREL A WS B A . A SRR AT F22E
WD 3K, Ty 5K, BSP sk ARE0 B R . g, XHET3kAE0E—
MY H S AL TR B S5 — 289 3G LY Sk RECR A% A 5 D(4) =
Hom(A, k) HEEAVREIN —2R9 A% By 2% A S ¢ g —
A— B M RAEL

AEE, AT TH IR 7 1 K R 375 LA B SCEE R HESR AT B Ay PR

Z | Cline,Parshall I Scott[1] T FHIBE BRI G5, 1994 FEEFFIHE TR
BT SR [2) HES:, MIERA T anRAE B STIEIANEH I (crientedeycle),
M B BIXHEDT ALK D(A) J& BGG- REL. [FI4E, XHHIHIE B H XY skl
TEREAE T RGBT, TE 3] F [4] PAE T XHMES SRR — LR AT
HEHAE 5] FUEA T —MERAERBEAMED T RBO BRI X A PR 4
AR AERITARE. JT4E, ARJCRBTEXHE TR SR T T — SRR
W4, [6] e TXHMES SkREA MR, THIHE T —MA iR S B RIXT
BT SRAERAEL B2 R; (7] THE TR A BXPES AL R 19 shod 1HE
W A- BTG D AR S R- BEERE D MERIXIR AR R
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A PRI TR,

A B, BATFFXMEY SRAEIE B[R4, Frobeniu 551 & mifX
¥ AERTE B R R b, FRATE R LT RTRI E R, ©FE 213
HERA THIORRTTE D(A) B E R ERCR TR A 1 E FfTE.

JEF Galois B,  Frobenius BUFTARESAENF S ACKHE SRR B AR .
FEVHRARBE G BIZE M, BRAR Lie ZUATREESX ARSI,  Frobenius
BRGHE T EBAEA (8] Frobenius BREHIRZIEAEIEN A B R BIS T HAT SR
fif. FEALFE Steinberg m}i, Lusztig SFARSERIBT,  Frobenius HpF T2 T #/DAF
ENE

#50IT, Deng-Du[10] B Frobenius BUHEARLE & T-Hr& R (folding graph) H)E4E,
BT F, B A RS B, b - B AR AT FRREIRIER, X
B F, g UARE, F, BRHARAE, FJE AR Frobenins BUFT. FRHIM, Xt

FHEREARBFE B A, fiTERSH T Frobenin 55, #MELT F, BAR
¥oARF, ERE AT BRI MERL, JLFR2Y74,  Auslander-Reiten i EIH)IE
&, IR TAERIE A RS AR T #5 Kac 2L

FRERSC [10] J7E, PR ERMTTIEIRT A R B A S HAEH Frobenius 55T,
PSR 2.1.3 45, BATEEIE 2.2.2 FHIER] T D(A) #Y Frobenius Z55H A #)
Frobenius 2851528002, #—25, ERE 2.3.1 WIS A MXPES AR D) 1Y
fE s AR R AR A ARE A B e B S Aor i R s AR Tk AR
VER—FRAAIE DL, 24 @ BRI, BIAA— TR R A — A s e A —
) I, A% D(A) B SAREIRIG TAEL A By e R AR XHE SR AR

SR A R EREPEOC KOS TRARELH Frobenius 251 & sARKLDY |
s R KAy L

XFRAREEA RGN, FrA—E R AN —REE AR B —2K
FRRIIMFRAEL, T AR BT R A SR R 1T, BB it
21 80 AR Hughes-Waschbuesch[11] FIARY, Y4B EESSEMEREAIRERE
NSRBI 528, AR EH TP SRARER T A/ (v), H A FRR% A WE
HARE, v AW Nakayama HIFEH, FrA ANTHEALT LY SRAEHRIE R A%
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TBAE—HERTSE.

TERFFEF N RRBEE RPN, ANTEHRSEE A K UFRRA
Afwm) BAREL RRALSERETE (12] HFIAR—REASHHEL

ap o1 0 0 0
0 a2 ¢2 -+ O 0
poog| OO0 Y Y e A penUyi<i<n
0 0 0 - an on
0 0 o -+ 0 a

BHSEGREAER. G5 Ry HUR AT AR, B ry = A/0m). HKOBRZ K
n— LI TRAEL

AR =5, BATHE n— T IRABFIEZAE BRI, 535, &
ALY AR, EEAEL, - P IRABIE S AR =F R, B2
T, WAPGERNEER ry WAKE MR, €8 320 fife 323 5 T Ry HY
RELE [FIR AR, VERIINGESR, EFE 3249810 T Ry WA STHYRRHE,
R 3.2.5 158 ry N A R EMAETER, B=97, RATBET [13] AKX [14],15]
FCTEEARE B RIS,

B R R — AR AR TR AR IR ISR, B
PR ARBORRAE C A BRI L3 T — R, XA A — 285, A

R, NERRROIEE, Baretsaten | Y | w1

0 k
A RBHAEE MR A- R —MEIRZEE Ry sk A
PRZER.  [16) 45— DA IRZEAECE — MR AR OGS — R A
S VPR R, =R B RBRR T A PRI S 5K
AFERE], PR SRABET ORAE R L B, ARSCRSRINEE, BATe
BRskABm B R, 2 412 AEER 4.1.3 25 H B kAR AR R
FERSEHY, R 414 AR 4.1.5 05048 H B R SRARCH T8 oY RFAEAT BT
Pk P A R R
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Fm MY SRAREETPE A RIS S

£ HMET RAKETEXRRIVHE BRA

Wk RO B Q = (Qu, @) AT, H Qo BIRIES, Q2
MRS, MEE a €@, iC s(e) H o WK, t(a) J& o AR, ASCEBHE
TR, Bl 1Qo| < oo, |@Q1] < oo. ZERMTE] Q@ W, —FRMIA « BT v BB 1
RIBETEIN (x|, o, auly), IXEL a; € Q1, 1 < <1, H t(en) = s(aj1), 1 <i <1 —1.
XTI, @, BNTE SN « BIH BB 0 I, 1T e, = (a]o). XU £, iT
kQ AR @ WIEAREL B @ WAREEEEN k- Ry, FLaysike SOy

0 7.
M kQ RIZEEHEERIREY TR, FiE Q i —MRF R T HAMFE R
RHTEEH k- RVEAE. W {pi | i€ A} B Q BI—SRAMES, 12 {p]icn)
FERSCREAR. FRATPRAEL A iR @ MK 1 fre, MR A RMT rQ/1. 3
I Gabriel EFEFEH: ALRHEA AR B T EIFISC R T E.

B A ZHTIE Q FCR 1= (o | i e A) Bk, BAITESCGHIITE @ =
(@0 Q1), i Q4 = Qo, Q) ={o/:i—j | IRa:j—ieQi}. Wp=(ar,az,-- )
K Q WIHE, A0 o K Q HINER (of, - ab,ah). TE QSRR I' = (0 | peA). 1R
¥ (3], B A BIHED SRAKL D(A) BIFTE] @ = (Qo, Q1 U@y FISREK I = ({pili €
A U{pili € A} U{aB'|o, B € Qu}) FITERE.

ol 2.1.1 8 (1) A& DA) TRELL HE D) GRS IERETFREL S,
[l A JE D(A) IRIAEL A =D(A)/(o'|a € Q1),A” & D(A) ITHREES DA FH
HRIPI R RTRE S, [, A W2 D(A) WRIREL AP = D(4)/(0la € Qu);

(2) YEAZE AP 45 AR, D(A) = AP @5 4;

(3) A BATRAERECY HALY D4) ZAMRAERE. o

TR R SRR E R E S e

{ pip2  HERt(p1) = s(p2)
pPLoe p2 =
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EX 2.1.2 B (Q. 1) B—MER I WA, RIK o BHICRITHE Q1)
f R, iR

(1) o & Q WTURAYEL, HXTERR o € Qi A o(s(a) = s(o(a)), o(t(a) =
t(o(a));

(2) o(I) = 1I.

WRARMTE (Q.1) BRI o FOYRIATVFR, WRIE Qo WIFR—1 o BUEH
DR Z B TARE. XK (Q,1,0) NATSVFIIAT SR ATTIEL

& ST Q BAWORKRES, & XRINC (17) FRIIE E R
AT E B
EH 2.1.3 W o RWRRWTE (@, 1) WHERM, W ¢ = (0.0), HA s

WRAMTE (@, 1) WERM, o R Q) BWaRW, HXHMEEH
i€ Qo, (i) = oi). FEAM, = Q NHAYTHEINS, =0, XH 07(a) =0(a).

HERIREEE, B BB W v £ v € Qo i Qu,w) TR Q
DU v BITUS w MFFEA,  Q@.w) R Q M v B w ML
B Q' (0,0) = Quan) UQ (v,w), Q" (v, w)] = [Q(v,w)] + Q/(v, )| = Q(v-w)] +
Qw,v)| = 1@ (w,v)]. B Q% (v, w) FR Q UK v HHUR v Z RIS
&, B Q*(v,w) = Qu,w)UQuw.v). BIRA [Q(v,w)] = 1Q*(w,0)], Q" (v,w)| =
Q% (v, w)l, 1@ (v, w)] = 2|Q" (v, w).

5[EE 2.1.4 & ¢ EFRRMFE Q1) HIFM,
1) BHAE of € Q) 15 p(o) € Q1, WIMFAE B € Qv, 15 »(8) € Q4;
1) B o € Qu 15 (o) € QL MIMMFTE 8 € Q) [#15 »(8') € Q.

WBH: XFT v € Qo 18 w(v) = v & o € Qv,w), M p(a) = pva'w) =
vep(a w?. A ¢(a’) € Qu, FTEL (o)) € Qve,w?). XN ¢ = p(a’)p(a),
HEX o/a J& Q" HA v B v I—5KIEZFR, H o %%%%H’JIEEHW, LA
p()p(e) S Q N o2 B o2 P—KAERRE, FTA ¢(a) € Qu?,v?). AR
W (@ (v,w)) € Q*(v?,w?), M 1Q*(v?,w?)| > [Q*(v,w)| + 1 > |Q*(v,w)|. A
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Q% (v?, w?)| = 2|Q* (v?,w?)| > 2|Q* (v,w)| = |Q**(v,w)|. X5 ¢ JEHIRRMTTE
HEMTIE. BAFE 8 € Q% (v,w), H15 0(8) € Q™ (v?,w?), BIFFTE 8 € Qi f#1%
) € Q. XFLUERA T (1). XA, TUﬁEEﬁ

532 2.1.5 W o EHRARRIEI (@, 1) AR, W v(@1) =1 H (@) =
Q1.

B JGIE »(Q) € Q1. JUEE. RRFFTE o € Q'(v,w), fH1F o(o/) € Q1. H
FIE 1, FFTE B € Q* (v, w), 1% ©(8) € Q™ (v?,w?).

# 0 € Qw,v), )JJ p(8) = p(wpv) € Q'(w?,v¢). FXHE TRAEIE S o' # 0,
H 0 # o(a'B) = p(a’)p(B). fﬁm e(d) € Qu, @(B) € Q', XFXMEY AL & S
J&. FrLh B ¢ Q(w,v).

# 8 € Qv,w), M () = p(vpw) € Q'(v?,w?). HXMEL BRACEHIE L 58 #
0. FrRA 0 # o(8'8) = o(8)e(B). THHXMET 5RE XH o(5') € Q'(w?,v?). HHET|HE
1 FREBATRA o(a) € Qw?,v?). IR 0 #£ p(B)pla) = ¢(Ba), FTLA Ba # 0. #—2

H o' #0. FTLL 0 # oo/ = p(a)e(5). fﬁﬂz p(a’) € Qu,0(3) € Q1, FXHMEY 5K
RBEESCFIE. BT 6 ¢ Qv, w).

XFERE T 0(Q1) C Q1 HITIHE 214 H1 0(Q1)NQ1 # 0 B HALY »(Q1)NQ: #
0, B ©(Q1) € Q1. BB o SR AT E R, BT o(Q1) = @1 H o(Q)) = Q).

a

EIE 2.1.3 BVIEEA: HITIHE 2,15 H1 0(Q1) = Qi (@) = Q1. XIHH ¢ Berif
KA (1) WEFM. & 6 J& ¢ 18 (', 1) L#FRH], o & o 7E @, 1) £
HIRR A, @ = (6,0), H ¢ iR RIEE (@, 1) EFM, o R RrYaTE
@, 1) WA R, AR, MTER i € Qo ¥IH () = o(i). 24 Q JHFIFERS,

=o(i) B 6=0". O

T7 XHET TRALAEY Frobenius 75T

H G Frobenius ZIHATE L. B Fy & ¢ MCRIAIRIE, +=F, & F, 1Y
&AL,
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EX 2.2.1 0% (1) -V @2—A k- &V, F- MEEM PV - VIR V
fJ Frobenius 255, ZHSRHEE

(a). SMERER ve VA ek H F(w) = MF(v);

(b). REER v e V, FEFEARE n > 0, {15 Fr(v) = 0.

(2) B A JEAEBALIIC LAY k- OB B Fu: A — AFRH A B Frobenius 254,
W Fa & AVER k- 22 Frobenius 2551 H. F RARHRANITTH F,- {CRIFI.

WA BT Q FISCHK 1 eI, B 1=, e X e SR
FRX N HIRESETC. W o R RRATE (Q, 1) WA AAVFHFEM, B o(1) =1, #
o IS HACEL A 1) Frobenius 2557

Foo:A—A

X Tops = L, w0 (pe),
HA S zaps SR 0y BY k- BHEALE. B o= aran-an i€ Qr, 1 <i <t I
o(ps) = o(ar)o(as) - o).
FIEE, A R Q FISER I FrYeE, HERWMTE Q1) MERM 6
AL A% [ Frobenius 255 Fo 5.

EHE 222 W o = (6.0) BFRAWTHE Q. 1") WA ARFARM.  Fo..,
Fo s BN L. M Fous @ Foo & A BIXHED SRAEL D(A) B Frobenius 2554 H.

Fqrs @k Fo.o = For o

EBA:  RIH D(A) = AP @5 A. IR Fo s @1 Fo,o A D(A) B F, ARELER. XF
FHEE N Nck X jap,®sq € AP @ A, HH a; € k, p,q; 7398 Q' F1 Q HHIEE,

1<i<n, N

For5 @k Foo(\Y_ aip; ®s q)
=1

n
= For 5 ®k F.o (> Aaip; ®s ¢;)
1=1

=Y Fy s(haip}) @5 Fo.0(4:)

i=1
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