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Abstract

Sign pattern matrices (short for sign patterns) is an important research subject in combinatorial
matrix theory, which are related only to signs of their entries and not to the value of entries. Address-
ing the Potentially Stable problem of sign patterns, this Hessenberg sign patterns based on the
structural characteristics of Hessenberg. By the connection between allowing a properly signed nest
and Potentially Stable, we investigated 3-order potentially stable Hessenberg sign patterns and a
special class of n-order potentially stable Hessenberg sign patterns.
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1. 5]

FF 5B R A A PR RS UR A, A SO B TSN G EC IR . EAEA T .
W DL B ARG o N . A5 BN S i 2 Y Samuelson [1]#2Hi . Eschenbach [2]
25 R S A QAR VR AN T DA R A 5 A X SR P Jo P 2 B () . S AE AR M SR AR 22 I i oA fi
W, ZEEAGH THRHETT. Jeffries [3]55 B R4 IS FERRE fF 5 BiUHE X Johnson [4]55 5| N T 1EHf
FHomERME, IHEW 7 RV ERA S IRERMAT S B AUEIBERER . M4 (514 T E
T MBS R B4 . Grundy [6]5545 H 7 MIRB IS FE A8 8 M3 =y BV FEARUE I T T

Hessenberg FEFFZEAEEREk, (ERMFFEE R, 81 %. B 5 0% 7 A& EZER.
Britz [7]554 H T — 247K Hessenberg £ 51550, FEAFFL 112 Hessenberg £ 5158 20 B A & ) B AR X
HIREAEE T . Bingham [8]5545 H T — R BRI B L E 1) Hessenberg £F 5450, 1E] 1 2% Hessenberg
TS A AL Z I PE . Bodine fIl McDonald [91#F 70 T 4:#k ) Hessenberg 7575 15 2 7E 5 i
B ERREAE RN . A — T T Hessenberg £ 5 A 138 FE AR € MR
2. MEAR

B 1 [1]: FFoBERRIE TR A TEE {+,-,0) AR, fMifRFF SR,

SESL 1.2 [1]: WM AR SEHERE, sgn(M) RIRTCER A M IR NG 3R AT 5 0 U AR 5 A U B
sgn (M ) FRAESERERE M AT SR, % 4 /2 n INFF SR, 0 A4 AN 25E SN

O(4)={M|sgn(M)=4} .

SEX 1.3 [3]: & M IFTERHEEY A 5558, MIFRSLHERE M 2 F5E (stable) )«

SEN 1.4 [3]: WARFFSHN, BAEREEMEM eQ(A4), WK A /I 1EFE (potentially stable)] .

SEX 15 [5]: WARFSHN, HHAETMEMEMe0(4), HAE{L2, 0 MEH{,0,,.,}
X TArH ke{l,2,--.n} , H sgndetM[{al,az,---,ak}] =(—1)k , MR 4 52 oW IE# T 5 ik B (allow
properly signed nest).

Sl 1.6 [4]: AR 4 RTFIEMTSIRE, W A4 ZBEREN.

3. BERRZEM 3 Mt Hessenberg FFS1ET

N EEEFE 3 B Hessenberg 7 5 S EMFT 5 R E .
SEX 2.1 TR

][l

Hob o, e{+,-}a, e{+—-}(i=2.3,,n),a, €{0,+-}(i=12,--,n), HRMLETEEN 0, F4E
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Hessenberg #7515 7,
EHL 2.2: W A2 3 P Hessenberg fF 54K, W 4 RV IEMFF 5 H0E M HAY 4 B#ABLLT T FIRF

SR
* + 0V (* + O0)(* — O0)(* — O
S:—*-i-,—*—’ +7+*_’
-0 *)(+ 0 = 0 *)l- 0 =

St e {0} HE AR,
iEBH: % 3 [ Hessenberg 75 15N
a, a, 0
A=l ay ay ay |

a0 ay

Hho, e{+,-},a.,, e{+-}(i=23).a, €{0,+,-}(i=1,2,3) .

WL

4 RVFIERIRE S S, SE S 1S WTR1, FAESTME M € O(4) M =(a,). HLAFE {123} (0E
%ﬁ%{a,,az,%} , 13 sgndetM[{al}] :—l,sgndetM[{al,az}] :l,sgndetM[{al,az,%}] =—1o.

#isgndetM [{a} |=-1, Wa,,a,,a, BDFE—D N

#isgndetM [{a, o} | =1, Waya, —apa, a6y apay FEDHE—ADRKT 0. FH LK,
WA @y, 05,05 AR IE.

1 sgndetM[{al,az,%}] =1, Wa,apay +a,a,a, —a,aya5, <0

THOL 1 2 4 KX ZoTRA — D i

Fiay, =0, =0,0,;,=0, Wa, <0,a,=0,a;, =0 fiithaa, =44, = a,a;, =0, W Hla,a, <0, =
a,>0,a,, <0, AlHlay, >0,a, <05 a,, <0,a,, >0; Ha,<0,a,, >0, A Hla,>0,a, >0k
ay; <0,a,, <0

tiay, =00y, =—,0,,=0, Wa, =0,a, <0,a5, =0 - fibhaa,, =a,a,; = aya;, =0, W Hla,a, <0. =
a, >0,a, <0, HHla,>0,a, <08 a, <0,a;,>0; Ha,<0,a, >0, A%la, >0,a, >05
ay, <0,a;, <0

i =0,0,=0,a,=—, Ma,=0,a,=0,a,<0. fTlla,a, =a,a; =a,a,, =0, TH a,a, <0
Y a,>0,a, <0, WHlay,>0a <08a,<0,a,>0; Ha,<0,a,>0, WHay,>0,a,>05k
ay; <0,ay, <05

THOL2: 2 4 KX AETTRA M N i

Hioy ==,y =—,0,=0, Wa,<0,a,<0,a,=0. Frbla,a, >0,a,a; =aa,; =0, HAI
a,a, <0. Ma,>0,a,<0, AlHlay,>0,a, <08 a,;<0,a;,>0; Ma,<0,a,>0, Al%la,>0,a, >0
8 a,, <0,a;, <0

tray, =—,0,=0,0,=—, Ma,<0,a,=0,a,, <0 - ATl a,a,, =a,a,;=0,a,a,; >0 . H=FrEFX
5 Ml a,a,a,, <0,a,a,a, >0, FTLLH aya, <0 Ha, >0,a, <0, AlHlay, >0,a, <05k
ay, <0,a;,>0; Ma,<0,a, >0, "WHla, >0,a,>05a, <0,a, <0,

Ha,=0,0y,=—,0,5=—> Ma,=0,a,<0,a;<0. Frtla,a, =a,a; =0,a,a5, >0 . H=FrETH
FF5 A M apa,,a,, <0,a,,a,a,5 >0, FTUVA apa,, <0 Hay, >0,a,, <0, AlHlay, >0,a, <05
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(S

ay, <0,a;,>0; *Ma,<0,a, >0, "WHla, >0a,>08a, <0,a,<0.

THL3: 2 A WX AE TR N T

== 0y, =— a5, =—> Wa, <0,a, <0,a,; <0 Ll a,a,, >,a,a,; >0,a,,a,;; >0 . H=FrFF KT
S aaya5, < 0,005,055 >0, FTULH apa,, <0 Ha, >0,a, <0, A%la, >0,a, <05
ay, <0,a;,>0; *Ma,<0,a, >0, "WHla,>0a,>08a,<0,a,<0.

1 bk = A AT AT, EAE RS F9H apay <0 Ma, >0, aua, <0: Ma, <00,

ayay >0
gr b, W RRVFIEFAST 51k E 1 Hessenberg £ S SET TS
* + 0)(* + O0)(* — 0)(* — O
S=4q—- * +|, ®* — |4+ x4+ 14+ k —|ro
- 0 *J{+ 0 *){+ 0 =){—- 0 =

S0, HESH AEE,
FEE.
BSHEHE M €O(S), M =(a)). THEM . 157
a, 1 0))(aq, 1 0)3(aq, -1 0)3)(q, -1 O
M=<-1a, 1||-1 a, -1||1 a, 1|1 a, -1
-1 0 aj I 0 ay 1 0 a;){(-1 0 ay

Hora, e{0,-1},i=1,2,3 HESH—AZ,
S Hi{E & —> Hessenberg fF 58X, WARMEAFLE {1,2,3} MEBH o, a,,0,}, 15
sgndet M [{a,} |=—1,sgndet M [{a,,,} | =Lsgndet M [ {a,,c,,ct,} | =1 -

FrLL S W51 0 8 R P IEf A SR E

W 2.3: S PR SR RBERE M.
4. Hessenberg ff 5483\ H,

P Hessenberg #7515 x0HE) ™ 31 n B Hessenberg 47 510 A IS R X, BENE X o vy 24 5 1) ]
AT . (Hn A SRR L, FEIT IR BTR SRR 2k 4 i e — e %A
TNAEBTHMOHARENE . FTEUABE AR AR RSO, A SCE SRR e i, RN A NIk
] Hessenberg £ 5155 o

N B FRRFERE n B Hessenberg fF 5480, 1118 H R BT E .

Wn>2, & n M Hessenberg fF 5

- -+

30 W n22, 58K H, ZEERER.
WM. FEEM, €Q(H,), %
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AT A, BR
detM, =(-1)"xn»

Bl sgndetM, =(-1)" . Wi /2 sgndet M, [{al,azj-..,ak}l = (—l)k , UER H, 2RV IR S e, ol
1.6, FIAIH, JEETERE Mo

EEE,

NI R A A HET BN RO R .

HE B 3.1 AT RIRA R HEIR

R 3.2: W n>2, HH WHAKTEa, €{0,-}(i=12,,n) AETLENMARIE n-1, UL
Hessenberg 7 58004 H) . W H BB ERER .

RIANE & T UK RS M E 1 n B Hessenberg 75185, KX LR 5L &M n B Hessenberg
5B
5. BEE

Hessenberg 5 15 28 7 Fa i 1 0 A Bl T 3R AR 7 8 A7 S N AR BERRIE AL A0 A f e . I RS
JE Y] Hessenberg £ 5150, HARFEE SEERAE, X RENRHEE A TH AT A4 kA B, 2F
— DB MRS . ARSI T Hessenberg 7 AL IS HRE 55, 58 T Hessenberg 518 302 17
BIERRE . RIS IE SEERRE IR R 15 H 3 B Hessenberg 135 158 2 I 78 B 46 (Al — R p ik VB 1
Fa5E 1) Hessenberg £ 54 X P 78 T VEAERT S EIR th LLEBCH . A SCIE FEAE A RT S i
FIEL R FA T BA S Hessenberg F7-5 8 B 58— @ F2 1 HIRAL T3 8 ms, BAMEE L.
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