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On the relationship between rational-valued

characters and prime graphs of finite groups

TEKRE - BARZEMIER BO=E (Takashi Yoguchi)
Graduate School of Science and Technology,
Chiba University

1. Ehig

G ZARE, x 2Z0—REEL T 5L ¥,

x =x(1)1¢ - x,
L'(x) :={x'(9) | 1 # g € G}

LEDD (TTT, 1g & GOENIEEERT.) COEANEL LNIEDEZ >N, K
DEENMEOIDT L THB (cf. [1], [2)).

EE 1. x ZEBE G O—WiggEL 5L %,
sh(x) := H I
2eLl’(x)

X |G| DRBIETH B

RHC sh(x) = |G MR IIDK 5% x DT &% sharp HBIEL PR, sharp $EDHEF

\& sharply t-transitive 72 BB OBIRISIETH 55, EBZIZ ordinary character DEIF
KE> THMICE L DRINREDH > TS,

RS x DBBEDBE, T2 10X |G| ZEBSBL TV I LRBIENTES. £
CT, BBUED sharp HEEEEX B L 2ICTOPNBROHEAEESDDICT BT EHBL.
HRTRIFEELES LEATRELETED 1 DTH S,

LUF, G RBEM#BERT T LIZT 3. £z, G OFDOBBEDO—RIEELMAE% Chy(G)
EBL. FHICEZDEETEED, UTTIRBICEEL VI REEDC L T3,
ROFBEZHERT 5. |
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EW 1. x € Cho(G) ITX L, |L'(x)| DT &% x @ rank &P,
%8 2. x € Cho(G) £35. L/(x) ML/ (x) = L ULy U+ UL, L3RI TE,

(1) 0, £1 ¢ L'(x),
(2) i#j%5,Va€ L], Vbe L iCHL (a,b) =1 AR ILD,

D 2D%WMIT & &, x I t-isolated THB LS.

t-isolated (& liyori (3] ICK > TMAZT N7 A T4 7 TH D, rank ANV L FITIER
DRERVHSNTNS.

X 2 (liyori). BFRE Gl L, LUIFIXEME:

(i) G & 2-isolated, D rank 2 ® sharp $EEZ & D,
(ii) G & 2-isolated, 5D rank 2 DIFFEE L D.
(iii) G DFRYYT S5 7 OBEM TS 2 BELLE.

ETId—MLicEHZRF-E T “2-isolated, hD rank 2” LBV, MBICE XIS
L'(x) DEWCEZ 2 DDOBEIORBBATHS. TOLE, GOERYSTOMEIC
HIREDS D, LOABBEEIROIDLVS ONEEBEDTETHS.

C T T (ii)=>(iil) DFEBAZFBNTS. L'(x) ={&,m}, m)=1LT 3. TDL
g, pen(l) & gen(m) ZEB L G 3N pg DT g BRI AW LERT. F5Th
X, |G| & tm OB S G DRB TS TWEEETHD Lo 5.

— I, BEUEDIE x LE B picDOWVT

X'(¢%) = x(9)" = X'(9) (mod p)
MDD, > T, & LN pg DT g NIz &T B L,
X' (gF)=m, x(g%)=¢
THRINEESTW. 8L X (9) =245, £ =X (9) = X'(¢9) = m (mod q) &% b

(6m)=1EPETS. ARIC X (9) =m TEFETBDT, COL 5% g MEELTI
VIRV, Ko T ()= (i) AYRE T '
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EE 2ROt THROADLFRTBDOREREC L EbNS. ICHH 59,
RRICIIERMIE—RIEMPED I Tcmn, RELETIE, TTEOEEEENT 5.

2. —R{tDER
ST, BE2ICHBITB (ii)=(i) OEATIZ—RD ¢ TROIIDT EHBCHD > TV 3S:

EBE 3. GORBITSTDERBRON t BMULZ SIS, G I3 t-isolated, 5D rank t D
sharp 8% &D.

Proof. G DFRMY 57 DEBERMNIS LT, |G| DREHLSH,DOES 7(G) %
T(G)=mUmU.--Um
LT B, G- {1} DEBDTRIVTID 1 DD m; KM L m-7THB. T, G D
BRI x ZRCEBT 3.
x(1):=0, m-TLg€ G~ {1} IKFHL x(g) := —|Gln,.
CD x BA—MRIERICE S T &% Braver DEEIC L > TRY. KEHS S G D elementary

subgroup E EWEFNDD i iICHT B n-BICHBDT, xp i G — {1} TH 1 DOME
~|Glx, ZERB. B XIC, '

XE = _|_'%|_'7ripE +cleg (c€Z, pg i3 E DERIFER)

LBIB. T BAA—RIEREND, x & G D—IERTH B, O

WoT, —BULZEX B L 2ICRIBL 23 DI (ii)=(iii), E/21E (1)=(iii) 1K%Y 3
B eias. EH 2 O rank 2 THB T L ERBIIC - TV 5O TRIICIZFEA
TERV. ERE, RO &S RBINEET 3.

1. G=MxNe3¥sLE
x = (1a)¢ + (In)°

B L'(x) = {|M|, [N], M|+ |N|} TH 3. Hic (IM[,IND) = 17%&56if x &
3-isolated, D rank 3 T¥H 3.
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LD GORERITS7E M, NITKRSTEREZDOT, EH22E20EE—MILT BT L
WAATREIZ L 3%, E5IC, GAP LXK > THRLUIEER, RO L S Afle Boh o7z,

%l 2. G=SL(2,16) £3%. G

x(1)=1, L'(x)={-16,-3,5,17}
7% % sharp f81% x Z2FDOMN, G ORET S T OERER DI 3 DTH 3.

&%, £D x & ordinary character Tid /W, SL(2,q), ¢ = 2% @ sharp & ordinary
character IZAHMIC ¢ RO DHZ THZ T LM T WS, Thid, —iFEio
HIBAT sharp 82 E X 3 L XD B DFAEMSEEREHID 1 DTLH 3.

DK HERNUBHIBRICR DN > L BERTFENTH o /2H, GAP ic k 28R
HWiNZHD L, KBIIESICBL DB TEHINEZRASHRTE 25 Th 5.

UL, D LREOL AT, RET/STVEBEBETT IV -1:6IED
Do TWEW., TAMBRDPEDEIFREEED, TR TROFEERBERLIW.

F18. EIRE G A t-isolated, hD rank t O (sharp) #EEE L DASIE, G DERS ST
3R TH S,

TE, RREBENENANZA, & L& L sharp #5843 ordinary character T X 5NT
WeBEETH D, X% ordinary character ICFBELBRICE S EoTWV B MCONT
LHEBENHSZ. ULh L, TORBRIT U TINVEBEIDELBE DRIG5> TR,

3. KUsL—AiR(L

AIEIOFPEEERIC DOV TIRERATRIIME L VAAVD, KB VROEETHNIE
O DT EHNEERTE S,

EHE 4. x € Chg(G) M t-isolated, hDrank t (t > 1) T 3.
L,(X) = {dlv d23 ERER) dt}

LB TOLE FERD p € n(di), p2 € T(da), ..., pr € T(dy) KHLT, G IAIH
P1P2 -+ pr DITEFFIZIZV,
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DRICIZBERISEARMNIC rank 2 DIESLBLTH B, =17 L, rank 2 DFED LS
CRERICEZRTHNTS ELTES ELLHEV. 2CTHEED WEHNF » LT,
TORBROBEFRERTRS.

EE 4 DFERR. RICHE pipy---p DIt g € G HEELEETE. G = (g) EIRELT
S0 REE, |G| ORB m it LA m DT gm € G % 1 DFOmM-TERLTHS
(x D geGITBIIBMEL o(g) DAHICE>THRES T CITHER.)

=12, ..., ticLT

Ui = {gm I (X' (gm),m) =1, |m(m)| = i},
D; :={gm | (x'(gm),m) > 1, |m(m)| = i}.

LOSREERERT S, WEMC U] + |Di| = () THB. ChbDREDMICRDES
fi: Ui — Dy ZEDB: fi(gy) = gmp, TTIEU p & p1, p2y ..., o D5 B ¥ (9m) %
AL Y1aEDEES.

C DFEHRIS well-defined THB. £ L'(x) DT TNTEVCELZDT gm € U; i
HUT gmp LS TER—BENTIRE D, p | X (9m) D2 X' (9m) = X' (gmp) (mod p) £ D
gmp € Dip1 B IID.

BT, fi IREHNTHS. Thid, g € Dy & Im/p CETEHAL L 5 EHE
BICZBTENEINB (TDp o p | X' (gm) 2B KD p; OFH SRR, HiC
Uil = |Diy1] BEEDIIDDT,

0 = |Dsf = (;) —Us| = (’;) - (;) +|Usl
== jz;(—l)j(;) = (1-1)" -1+t

2185 (|D2| = 0 & 2B DIFTE 2 OIEH & AROBEICE 5. Fie, U, = 0 BAVE)
KoTt=1LADFEHEL. O

COEBEARDFEICHARTE o LT, HESRTH S sharp SEEDERICHBT
ERODDISHMHHTES. ZNSIGESHIOR TRETNETFETH 3.
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