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OZET

Anahtar Kelimeler: Tripotent Matris, Involutif Matris, Lineer Kombinasyon, Esanli

Kosegenlestirme, Karsilikli Degismelilik, EP Matris, Uniter Matris

Calisma, toplam dort ana boliimden olusmaktadir. Ik béliimde, ele alinan konu ile

ilgili literatiir bilgisini igeren, bir giris verilmektedir.

Bolim 2’de, Boliim 4°te elde edilen sonuglara temel teskil edecek olan bazi kavram
ve bazi teoremler verilmektedir. Boliim 3’te ise bu calismaya esin kaynagi olan,

literatiirde yapilan ¢alismalarda mevcut bazi sonuglar hatirlatilmaktadir.

Boliim 4, bu ¢aligmanin asil kismini olusturmaktadir. Boliim 4°te, karsilikli degismeli
iic involutif matrisin lineer kombinasyonunun ne zaman tripotent olacagi
probleminin ¢oziimii farkli bir yontem ile elde edilmektedir. Ayrica, bu bolimde
karsilikli degismeli ii¢ tripotent matrisin lineer kombinasyonunun tripotent olmasi

icin gerekli ve yeterli kosullar verilmektedir.
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ON TRIPOTENCY OF LINEAR COMBINATIONS OF THREE
INVOLUTIVE MATRICES OR THREE TRIPOTENT
MATRICES THAT MUTUALLY COMMUTE

SUMMARY

Key words: Tripotent Matrix, Involutive Matrix, Linear Combination,

Simultaneously diagonalization, Mutually Commutation, EP Matrix, Unitary Matrix

The study consists of four main chapters in totally. In the first chapter, it has been
given an introduction, which includes some literature information about the subject

considered.

In Chapter 2, some concepts and some theorems, which constitute the basis for the
results given in Chapter 4, have been given. In Chapter 3, some existing results from
the studies in the literature have been reminded. These are the inspiration for this

work.

Chapter 4 constitute the original part of this work. In Chapter 4, the solution of the
problem of when a linear combination of three involutive matrices that mutually
commute is tripotent, has been obtained by a different method. In this chapter,
necessary and sufficient conditions for the problem of when a linear combination of

three tripotent matrices that mutually commute is tripotent have been also given.
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BOLUM 1. GIiRiS

1.1. Bazi1 Gosterimler

m ve n pozitif tamsayilar olmak tizere, C, C C, sembolleri, sirasiyla,

kompleks sayilarin, mxn boyutlu kompleks matrislerin ve nxn boyutlu kompleks
matrislerin kiimelerini gdstersin. Calisma boyunca matrisler koyu ve biiyiik harflerle
(A gibi), vektorler koyu ve kiiciik harflerle (a gibi), skalerler kiigiikk ve italik
harflerle (¢ gibi) gosterilecektir.

1.2. Cahsmanin icerigi

¢, ¢, sifirdan farkli kompleks sayilar ve X, X, nxn boyutlu sifirdan farkl

kompleks matrisler olmak tizere,
X=¢X +c,X, (1.1)

olsun. X, ve X, matrisleri idempotent, k—potent, involutif veya tripotent

olduklarinda (1.1) bi¢imindeki X lineer kombinasyon matrisinin idempotent,
involutif veya tripotent olma durumlarindan bazilari literatiirde bir ¢ok caligmada

mevcuttur.

X, ve X, matrisleri idempotent iken X matrisinin idempotent oldugu durum, X, ve

X, degismeli oldugunda [1,15] calismalarinda, degismeli olmadiginda [1]

2

calismasinda ele alinmastir.



X, ve X, matrislerinin degismeli oldugu ve olmadig1 durumlarda biri idempotent

digeri tripotent iken X matrisinin idempotent oldugu durumlar [2] ¢alismasinda ele

alinmustir.

X, ve X, matrislerinden biri idempotent digeri k—potent iken X matrisinin
idempotent oldugu durum, X, ve X, degismeli oldugunda [7], olmadiginda [8]

calismalarinda ele alinmistir.

X, ve X, degismeli tripotent matrisler iken X matrisinin idempotent olmasi konusu

[15] ¢alismasinda ele alinmustir.

X, ve X, matrisleri her ikisi involutif iken X matrisinin idempotentligi; her ikisi
idempotent, tripotent veya involutif iken X matrisinin involutifligi; X, ve X,

matrisleri degismeli iken [14,16] ¢alismalarinda, degismeli olmadigi durumda (her

ikisinin tripotent oldugu durum harig) ise [16] ¢calismasinda ele alinmustur.

X, X, degismeli matrislerinin her ikisi idempotent, tripotent ve involutif iken (1.1)

bicimli X lineer kombinasyon matrisinin tripotent oldugu durumlar, sirasiyla, [3],

[3,15] ve [14,16] calismalarinda ele alinmugtur.

Dikkat edilirse bu caligsmalar iki 6zel tipli matrisin (1.1) bigimli lineer kombinasyonu

ile ilgilidir. Ayrica, literatiirde iic 6zel tipli matrisin lineer kombinasyonunun ele

alindig1 ¢alismalar da mevcuttur. $oyle ki, ¢, ¢,, ¢; sifirdan farkli kompleks sayilar

ve X, X,, X; nxn boyutlu sifirdan farkli kompleks matrisler olmak iizere,

X=X +¢,X, +¢X, (1.2)

olsun. X, X, ve X, matrislerinin idempotent, involutif veya tripotent olduklar

durumlar i¢in (1.2) bicimindeki X lineer kombinasyon matrisinin idempotent ve

tripotent oldugu durumlar farkli ¢alismalarda incelenmistir.



X,, X, ve X, karsilikl1 degismeli idempotent matris oldugunda (1.2) bi¢imindeki

X lineer kombinasyon matrisinin idempotent olmasi durumu [13] ¢alismasinda ele

alinmustir.

X,, X, ve X, idempotent matrislerinden herhangi ikisi ayrik matris oldugunda (1.2)

bigimindeki X matrisinin idempotent olmasi durumu [4] ¢alismasinda ele alinmustir.

X,, X, ve X, idempotent matrislerinden herhangi ikisi degismeli oldugunda (1.2)

bicimindeki X matrisinin idempotent olmasi durumu [5] ¢alismasinda ele alinmistir.

X,, X, ve X, karsilikli degismeli involutif matrisler iken ve ikisi involutif biri

tripotent iken (1.2) bi¢cimindeki X matrisinin tripotentligi [18] ¢alismasinda ele

alimmustir.

Bu calismada ise, [18] calismasinda mevcut olan karsilikli degismeli {i¢ involutif
matrisin (1.2) bigimindeki lineer kombinasyonunun ne zaman tripotent olacagi
sorusunun cevabi farkli bir yolla ortaya koyulmaktadir. Ayrica, karsiliklt degismeli
ii¢ tripotent matrisin (1.2) bi¢imindeki lineer kombinasyonun tripotent olmasi igin

gerekli ve yeterli kosullar verilmektedir.



BOLUM 2. ON BIiLGILER

Bu kisimda, c¢alismanin daha sonraki boliimlerinin daha iyi anlasilabilmesi igin
gerekli bazi tanimlar verilmektedir. Ayrica, yine, daha sonraki boliimlerde verilen
sonuclara temel teskil edecek gerekli bazi teoremler ispatsiz olarak ifade

edilmektedir.

2.1. Baza Matris Cesitleri

Tamm 2.1.1. T =T o&zelligine sahip bir T e C, matrisine tripotent matris denir

[10]. Bu tip matrislerin smifi C! ile gdsterilecektir.

Tamim 2.1.2. P’ =P ozelligine sahip bir P € C, matrisine idempotent matris denir

[10].

Tamm 2.1.3. 1 uygun boyutlu birim matrisi gostermek iizere, A* =1 o6zelligine
sahip bir A € C, matrisine involutif matris denir [17]. Bu tip matrislerin simfi C/

ile gosterilecektir.

Tamim 2.1.4. Eger M e C, matrisi, eslenik transpozesine esitse (yani M =M’ ise)

M matrisine hermityen matris denir [6].



Tanmm 2.1.5. Eger M eC, tersinir matrisinin eslenik transpozesi, M matrisinin

tersine esitse (yani M~' =M’ ise) M matrisine iiniter matris denir [6]. Bu tip

matrislerin siifi C! ile gosterilecektir.

Tamm 2.1.6. MeC, , matrisi igin Penrose denklemleri olarak bilinen

MM'M=M, MMM'=M", (MM*)* —MM’, (M*M)* —=M'M denklemlerini

saglayan M" e C,,, matrisine M matrisinin Moore—Penrose tersi denir [6].

Teorem 2.1.7. mxn boyutlu her matrisin bir Moore—Penrose tersi vardir ve bu ters

tektir [10].

Tanim 2.1.8. fR(A) = fR(A*) (veya denk olarak ATA = AA") 6zelligine sahip bir
A eC, matrisine Range—Hermityen veya EP matris denir [10]. Bu tip matrislerin

siifi CE” ile gosterilecektir.

Tamm 2.1.9. Eger A € C, matrisi Moore—Penrose tersine esitse (yani A=A" ise)

A matrisine genellestirilmis involutif matris denir [12].

Teorem 2.1.10. Bir A €C, matrisinin genellestirilmis involutif matris olmast i¢in
gerekli ve yeterli kosul, A’*=A (yani tripotent) ve (A2 ) = A’ (yani karesinin

hermityen) olmasidir [12].

Teorem 2.1.11. Bir AeC, matrisinin genellestirilmis involutif matris olmast i¢in

gerekli ve yeterli kosul, A e C®" ve A’ =A olmasidir [12].

Teorem 2.1.12. A € C, olsun. Bu durumda asagidakiler denktir:



i. AeCY dir.
. A0 : o -
ii. A=U 0 0 U olacak sekilde, bir U {initer matrisi ve » rankli A, € C,

nonsingiiler matrisi vardir [9].
2.2. Benzer Matrisler ve Kosegenlestirme

Asagida verilen tanim ve teoremler icin, 6rnegin, [11] kaynagina bakilabilir.

Tamm 2.2.1. M,, M, € C, matrisleri verilsin. Eger M, =SM,S™" olacak sekilde bir

S tersinir matrisi varsa, M, matrisi M, matrisine benzerdir denir.

Tamm 2.2.2. Bir MeC, matrisine, bir kosegen matrise benzer ise

kosegenlestirilebilir matris denir.

Tamim 2.2.3. M, M, € C, kosegenlestirilebilir matrisler olsun. Eger S"M,S ve

S™'M,S matrisleri kdsegen matris olacak sekilde bir S tersinir matrisi varsa M, ve

M, matrislerine esanli (birlikte) kosegenlestirilebilir matrisler denir.

m

Tanmm 2.2.4. p(¢t)=p,+p,t+---+p,t" polinomuna, p =1 ise monik polinom

denir.

Tanim 2.2.5. M eC, matrisi igin p(A)=p, I, +p, M+---+p M" =0 kosulunu
saglayan en kiiciik dereceli monik polinoma M matrisinin minimal polinomu denir

ve q,,(.) ile gosterilir.



Teorem 2.2.6. Asagidaki kosullarin her biri, M € C, matrisinin kdsegenlestirilebilir

olmasinin gerekli ve yeterli kosuludur:

@ gy (t) minimal polinomu farkli lineer ¢arpanlara sahiptir.
(b) gy (#)=0 denkleminin her bir kokii tek katlidur.

(¢) gy (#)=0 olacak sekildeki her bir ¢ degeri igin g, (¢) polinomunun tiirevi

sifirdan farklidir.

Teorem 2.2.7. M,, M, e C, kosegenlestirilebilir matrisler olsun. M, ve M,
matrislerinin esanli kdsegenlestirilebilir olmasi i¢in gerekli ve yeterli kosul M, ve

M, matrislerinin degismeli olmasidir.



BOLUM 3. DEGISMELi INVOLUTIF VEYA DEGISMELI
TRIPOTENT MATRISLERIN LINEER
KOMBINASYONUNUN TRIiPOTENTLIGI iLE
ILGILI LITERATURDEKI BAZI SONUCLAR

¢, ¢, ¢; € C\{0} ve X, X,, X, €C, \{0} olmak iizere,
X=cX +6X,, 3.1)
X=cX +6X, +eX, (3.2)

lineer kombinasyonlar: ele alinsin. Bu boliimde X, i=1,2,3, matrisleri involutif

veya tripotent olduklarinda (3.1) veya (3.2)’deki X matrisinin tripotentligi ile ilgili

literatiirde mevcut olan sonuglar hatirlatilmaktadir.

3.1. iki Degismeli Involutif Matrisin Lineer Kombinasyonunun Tripotentligi

Sarduvan ve Ozdemir, X, ve X, degismeli involutif matrisler iken (3.1) bigimli

lineer kombinasyonun ne zaman tripotent olacagi sorusuna asagidaki teorem ile

cevap vermislerdir.

Teorem 3.1.1. ¢,c,eC\{0}, A,A,eC!, A #%A, ve AA,=A,A olmak

iizere T=cA, +c,A, olsun. T matrisinin tripotent olmasi i¢in gerekli ve yeterli

1 1 11 11 1 1
kosul (¢,,c,)eq| ——,——|,| =—.— |,| ——,— |,| —,—— | olmasidir [14,16].
ol (ee.) {[2 2N22M22M2 2)} el



3.2. iki Degismeli Tripotent Matrisin Lineer Kombinasyonunun Tripotentligi

Baksalary ve digerleri, T;, T, tripotent matrislerinin, birbirlerinin skaler kat1 olmas1
durumunun ancak belli skalerler icin olabilecegini fark etmislerdir. Ayrica, T,

matrisi T, matrisinin bahsi gecen skaler kat1 olmas1 durumunda, onlarla olusturulan

(3.1) bicimli lineer kombinasyonun ne zaman tripotent olacagi probleminin asagidaki

gibi basit bir hal alacagini ortaya koymuslardir.

Lemma 3.2.1 T,,T, € C} \{0} olsun. Bu durumda asagidakiler dogrudur:

(a) T matrisi T, matrisinin skaler kat1 ise, T, =T, yada T, =-T, dir.

(b) ae{-L1} olmak iizere T, =aT, olsun. (3.1) bigimli X lineer kombinasyon
matrisinin tripotent olmas1 i¢in gerekli ve yeterli kosul (ac +c¢,)e{-1,0,1}

olmasidir [3].

Ispat.
(a) aeC\ {0} olmak tzere T, =aT, olsun. T, ve T, matrislerinin
tripotentliginden T, =T = (ozT2 )3 =a’T, =a’T, =a’aT, =a’T, yazlabilir. T, #0
oldugundan o’ =1, yani T, =T, veya T, =T, elde edilir.
(b) ae{-1,1} olmak iizere, T, =T, olsun. T, matrisinin sifirdan farkli tripotent
matris olmasi gdz oniine alinarak lineer kombinasyon matrisinin tripotentliginden,
(clT1 +c,T, )3 - (clT1 +c,T, ) =0 ((Ozc1 +c, ) T, )3 - ((Ozc1 +c, ) T, ) =0

= ((ozc1 +¢,) —(ac +cz))T2 =0

& (ac +¢,) —(ac +¢,)=0
& (ac +¢,)e{-1,0,1}

elde edilir. Boylece ispat tamamlanir. |

Baksalary ve digerleri, T, matrisi T, matrisinin skaler kati olmasi durumunda

T,T,eC! \{0} matrislerinin lineer kombinasyonunun tripotentligi problemi
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yukaridaki gibi basit hal alacagindan, bu durumu hari¢ tutup, bu problem igin elde

ettikleri sonucu asagidaki gibi ifade etmislerdir.

Teorem 3.2.2. ¢;,c, e C\{0}, T,,T, e C'\{0}, T, #+T, ve T T, =TT, olmak iizere

T=¢T, +c,T, olsun. T matrisinin tripotent olmasi i¢in gerekli ve yeterli bir kosul

asagidaki durumlardan birinin saglanmasidir:

@ (c.c)e{(-L1),(1L-1)} ve T'T,=TT;;

(b) (¢,c,)e{(-12),(1,-2)} ve T'T, =T, =TT;;

© (cno)e{(-2.1),(2,-1)} ve TT,=T =TT, ;

@) (¢.c)e{(-1-1).(L1)} ve T'T,=-TT;;

© (c.c)e{(-1,-2).(12)} ve TT,=T,=-TT;;

® (c.c)e{(-2.-1).(21)} ve TT,=-T =-TT,;

0 el e o

3.3. U¢ Karsihkh Degismeli involutif Matrisin Lineer Kombinasyonunun

Tripotentligi

Her involutif matris ayn1 zamanda tripotenttir. Bununla birlikte her tripotent matris
involutif olmak zorunda degildir. Tripotent matris, nonsingiiler oldugunda involutif
matris olur. Xu ve Xu karsilikli degismeli iki involutif ve bir tripotent matrisin lineer
kombinasyonunun tripotentligi problemini ele almiglardir [18]. Bununla birlikte, ele
aldiklar1 kombinasyonda tripotent matrisin nonsingiiler oldugu ve olmadig
durumlari ayr1 ayri incelemislerdir. Dolaysi ile, 6nce ii¢ involutif (yani iki involutif
ve bir nonsingiiler tripotent) matrisin lineer kombinasyonunun tripotentligi, sonra iki
involutif ve bir singiiler tripotent matrisin lineer kombinasyonunun tripotentligi i¢in
iki ayr1 sonug¢ elde etmislerdir. Asagida, yalnizca ii¢ karsiliklt degismeli involutif

matrisin lineer kombinasyonunun tripotentligi ile ilgili sonug hatirlatilmaktadir.
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Teorem 3.3.1. A,A,,A; eC) karsihkli degismeli, yani A A, =A A, j#k,
J,k=1,2,3, kosulunu saglayan involutif matrisler olsun. ¢,,c,,c; € C\{0} i¢in T bu
matrislerin T=cA, +c,A, +c;A, bi¢gimindeki lineer kombinasyonu olsun. T

matrisinin tripotent oldugu tim durumlar asagida listelenmistir:

11
ck|)e{(§,§],(0,l)} ve A, =A; #1A,;

b) (ci’c"ck)e 1’19_1 ’ _lb_lﬂl s 1719_1 s _l,_l,l veE
’ 2 2 22)\22 2 2

AAA +A =A+A veA #EA,, A £EA,, A, #A,;

11 1 1
C 2R € _,_51 5 __5__9_1 c
) (C, ¢, ck) {(2 > j ( >3 j} v

A+A+A+HAAA =0, A #E2A,, A #2A, A, #TA;;

11
c,J)e{(E,E],(O,l)} ve A, =—A; #1A;;

e) ¢ +c+c,e{0,1,-1} ve A=A, =A;;

a) (‘cl. +¢,

9

9

d) (‘cl. —c;

f) ¢+c,—-¢ e{O,l,—l} ve A, =A =-A,.

Buradaki tim durumlar igin, i # j, i #k, j#k ve i,j, k=1,2,3, dir [18].



BOLUM 4. KARSILIKLI DEGISMELI UC INVOLUTIF VEYA
UC TRIPOTENT  MATRISLERIN  LINEER
KOMBINASYONUNUN TRiPOTENTLIGI

Bu béliim, ¢alismanin asil kismini olusturmaktadir. Tlk olarak, karsilikli degismeli ii¢
EP matrisin, blok matrislerin direkt toplami1 olarak nasil yazilabilecegini ortaya
koyan bir teorem verilmektedir. Ayrica, karsilikli degismeli {i¢ involutif matrisin ve
sonrasinda ii¢ tripotent matrisin lineer kombinasyonunun tripotent oldugu durumlar

karakterize edilmektedir.

Asagidaki teoremde ve bu c¢alismanin izleyen kisimlarinda kullanilacak olan “@® ™

simgesi, direkt toplami gostermektedir. Soyle ki, M, eCnl , 1=12...k,

matrislerinin direkt toplamu, M=(M” ®M22®---®Mkk) seklinde belirtilip, bu

M, 0 - 0
. 0 M22 e .
matris M =| | i bigimindedir.
0 0 - M,

Teorem 4.1. A, B,CeC!” matrisleri kargihkli degismeli yani, AB=BA,
AC=CA, BC=CB olsun. A,, B, ve C, i=1,2,3,4, nonsingiiler matrisler olmak
tizere asagidakiler denktir:
a) A=U(A @A, OA, A, O0000000)U
B=U(B,®B,®000©B,®B,®0®0)U
C=U(C,®00C,000C,000C,®0)U

olacak sekilde bir U e C! matrisi vardr.
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b) AB,=BA, AB=BA,, AC=CA, AC=CA, BC=CB,

B,C, =C,B, kosullar1 saglanir.

Ispat. Teorem 2.1.12 diisiiniildiigiinde, A € C* oldugundan

A=U (K®0)U/ (4.1)

olacak sekilde U, e C, {initer ve KeC, A nonsingiiler matrisleri vardir. Ayrica

X1
X3

2

X, €C, olmak iizere B matrisi, B:Ul(

4

]Ul* seklinde yazilabilir.

KX, KX, XK 0
AB =BA kosulu kullanilirsa 0 =

olur. K nonsingiiler
0 XK 0

matris oldugundan X, =0, X, =0 ve

KX, =XK 4.2)

elde edilir. Boylece B matrisi

B-u X o (43)
e ox, ) '

halini alir. Burada B bir EP matris oldugundan X, ve X, matrisleri de EP olur.

Dolayisiyla, Teorem 2.1.12° den U, eC,, U, €C,, , initer matrisleri ve Y, € C_,
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- o Y, 0) . Y, 0) .
Y, € C, nonsingiiler matrisleri, X, =U, 0 0 U,, X, =0, 0 0 U, olacak

sekilde vardir. Ayrica, K  nonsingiller matrisi, L, €C olmak {izere,

L, L .
K=0U, [Ll L2 j U, seklinde  yazilabilir.  (4.2)  kosulu  kullanilirsa,
3 4
LY O YL, YL, o -
= olur. O halde Y, nonsingiiler oldugundan L, =0,
LY 0 0
L,=0 ve
LY =YL, (4.4)

L, 0 .
bulunur. Boylece K = Uz( 01 L jUZ halini alir.
4

(4.3) ifadesindeki B matrisinin elde edilmesinde kullanilan yol ile ayni sekilde C

matrisi,
T 0) .
C=IL[‘ le (4.5)

bigiminde yazilabilir. Burada T, € C, olup AC =CA esitliginden dolay1

TK =KT (4.6)
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bulunur. Ayrica BC=CB oldugu kullanilarak XTI, =T X, ve X,T,=T, X,

S, S ;
bulunur. Diger taraftan S, eC_, S;eC  olmak tzere, T, =U, [Sl Sz]Uz ve
3 4

SS S(v
S, S,

YS, YS SYY, 0 Y,S; Y,S S.Y, 0
kullamlirsa, swastyla, | ' ' U7 =] ' ve | 20 O = 0
0 0 ) (S o0 0 0 ) |sy, o

T, = Ug( jU; yazilabilir. XTI, =T, X, ve X,I,=T,X, kosullar

olur. Buradan Y, ve Y, matrisleri nonsingiiler olduklarindan S, =0, S;=0 ve

S,=0,S,=0,

YS =S, 4.7)
ve

Y,S; =S,Y, (4.8)

S, 0 ;
elde edilir. Boylece T, ve T, matrisleri, T, =U2[1 ]UZ ve

0 S,
S, 0 . e SL, 0 LS 0
T, =0, U, halini alir. (4.6) esitliginden, =
0 S, 0 S,L, 0 LS,

bulunur. Buradan da

SL,=LS,, (4.9)

S,L, =L,S, (4.10)
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kosullar1 elde edilir. Diger taraftan M,Z, € C_, M;eC, ve Z, € C olmak lizere,

M, M, . M, M, . Z, Z,) .
L=U, U, L,=U, U ve Y, =U, U,
M3 M4 M7 M8 Z3 Z4

7, 7 . . o
Y, =U6( > Z6]U6 seklinde yazilabilirler.

7 8

Bununla birlikte (4.5) bigimli C matrisi bir EP matris oldugundan, T, ve T,

o . S, 0 : S, 0 .
matrisleri de EP’dir. Ayrica T =U, U, ve T,=0U, U,
0 S, 0 S,

oldugundan S;, S,, S,, S; matrisleri de birer EP matris olur. Bununla birlikte

I G 0) . G 0) .
Teorem 2.1.12 g6z Oniine almirsa, S, =U, ¢ o U,, S,=U; ¢ 0 u,,

C 0 * C 0 * g
S, = UG( 03 0)U6 ve S; = U7( 04 0] U, yazilabilir. Burada C, €C_, C,eC,,

C,eC, ve C,eC_ nonsingiler matrisler, U,, Uy, U ve U, uygun boyutlu

Uniter matrislerdir.

C,M, CZMGJ_(MSCZ 0]

4.10) esitliginde matrisler yerlerine konuldugunda =
(4.10) esitlig y uldugu ( 0 M,C, 0

olur. Ayrica, C, matrisi nonsigiiler oldugundan M, =0, M, =0 ve
C,M; =M.C, (4.11)

M, 0

elde edilir. Boylece L, matrisi, L, = US[ 0 M
8

]US* halini alir.
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S, ve L,  matrisleri, (4.9) esitliginde  yerlerine  konuldugunda

(CIMI Clej_[MICI 0

= olur. Ayrica, C, matrisi nonsingiiler oldugundan
0 0 M,C, 0

CM, =M, (4.12)

M, 0

elde edilir. Boylece L, matrisi L, =U,
0 M,

jU . halini alir.

Y, ve S matrisleri  (4.8)  esitliginde  yerlerine  konuldugunda

[Z5C3 0]_(C3Z5 C.Z,
0

= olur. Ayrica, C; nonsingiiler matris oldugundan
zC, 0 0

2,=0,7,=0 ve

CZ =-7ZC, (4.13)

Z, 0 .
elde edilir. Boylece Y, matrisi, Y, = Uﬁ( 05 7 jU6 halini alir.
8

Z.C, 0]_(0@1 clzzj

Y, ve S, matrisleri (4.7) esitliginde yerlerine konulursa
zC 0 0 0

olur. Ayrica, C, nonsingiiler matris oldugundan Z, =0, Z, =0 ve
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CZ =71C, (4.14)

Z, 0 )
elde edilir. Boylece Y, matrisi, Y, =U 4[ 01 7z ]U4 halini alir.

4

L, ve Y, matrisleri (4.4) esitliginde yerlerine yazilirsa,
M,Z, 0 ZM, 0
= olur. Buradan da,
0 M,Z, 0 ZM,
MZ, =71ZM, (4.15)
M,Z,=ZM, (4.16)

kosullar elde edilir.

M,, M,, M., M, matrislerinin yerlerine, sirastyla, A,, A,, A;, A, matrisleri ve
Z, 7, Z,, Z, matrislerinin yerlerine, sirasiyla, B,, B,, B,, B, matrisleri

alinarak, gerekli matrisler (4.1), (4.3), (4.5) ifadelerinde yerlerine yazilirsa A, B, C

matrislerinin, teoremin a) sikkinda belirtilen sekilde oldugu goriiliir.

Yukaridaki yerine yazma islemleri yapildiktan sonra (4.11) — (4.16) kosullar tekrar
yazildiginda; (4.11) ifadesi C,A;=A,C, sekline; (4.12) ifadesi C,A, =AC,
sekline; (4.13) ifadesi C,B, =B,C, sckline; (4.14) ifadesi C,B, =B,C, sckline;
(4.15) ifadesi A,B, =B,A, sekline; (4.16) ifadesi ise A,B, =B,A, sekline gelir. Bu

ise teoremin b) sikkinin ispatlar.
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Ayrica, burada U  diniter matrisi U=U (U,®U;)(U,®@U;0U0,®U,)

seklindedir. Boylece teoremin ispat1 tamamlanmais olur. [ |

4.1. U¢ Karsihkh Degismeli involutif Matrisin Lineer Kombinasyonunun

Tripotentligi

¢,¢,,¢, €C\{0} ve A,A,, A, e C! karsilikli degismeli matrisler olmak iizere,
T=cA +c,A,+cA, (4.17)
olsun.

Bir involutif matrisin minimal polinomu, (/1—1)(/1+1) ifadesinin carpanlarindan

biri olabilir. Dolayist ile Teorem 2.2.6 disiiniildiigiinde (4.17) lineer

kombinasyonundaki A,, A, ve A, matrisleri kosegenlestirilebilir. Ayrica, bu

matrisler karsilikli degismeli olduklarindan, Teorem 2.2.7°ye gore iiglinii esanl

kosegenlestiren bir U tersinir matrisi vardir. Bu durumda genelligi bozmaksizin A,

8
A, ve A, matrisleri, Zni =nve 0<n <n,i=12,..,8, olmak iizere,
i=l1

A =S(I, @1, ©IL, 0L, ®-1, -1, ®-1, ®-1,)S”
A, =S(I, ©1, ®-1, ®-1, &1, &1, &1, ®-1, )S (4.18)

A, =S(1, @1, ©1, ®-1, &1, ®-1, &1, ®-1, )S”
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biciminde yazilabilir. Burada I, nxn, i=12,...,8, boyutlu birim matrisleri

l l

gostermektedir. Ayrica, (I,.1,.L, ), (I,.1,.-1, ), (L,.-L,.1, ), (I,.-L,.-L,),

n %N ny?

(-1,.1,.L,), (-1,.1,.-1, ), (-1,.-1,.1, ), (-1,.-1,.-1,) blok iglilerinin

ns % ns?

bazilart A, A,, A, matrislerinin (4.18) bigimli ifadesinde goriinmeyebilir.

Asagidaki teorem [18] calismasinda mevcut olup, Teorem 3.3.1 olarak
hatirlatilmistir. Bununla birlikte, farkli bir ispati ile asagida yeniden verilmektedir.
Ancak [18] ¢alismasinda mevcut olan teoremin siklarinda eksiklik vardir. Burada

verilen ispat ile bu eksiklikler giderilmistir.

Teorem 4.1.1. A A A, e(Cfl karsilikli degismeli, yani, i# j, i,j=1,2,3, i¢in
AA =AA, kosulunu saglayan, involutif matrisler ve c,,c,,c; € (C\{O} icin T bu

matrislerin
T=cA, +cA, +cA, (4.19)

bi¢cimindeki lineer kombinasyonu olsun. Bu durumda, T matrisinin tripotent olmast

icin gerekli ve yeterli bir kosul asagidaki durumlardan birinin saglanmasidir:

a) ¢ +c,+ce{-10,1} ve A=A, =A,;

b) ¢ +c¢,—¢, e{—l,O,l} ve A=A, =-A;;
) i(ci,cj,ck)e{(; ; 1) (1,1 1)} ve A +A,+A, +AAA =0, A #ZA,,
A #tA,, A 2TA;

1 1)(11
d) i(ci,cj,ck)e{(1,5,—EJ,LE,E,—IJ,(I,I,—I)} ve AAA +A =A +A

A #tA;, A #ETA,, A 21A,
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e) (‘ci +c,

)e{(; ;j (0, 1)} ve A=A, £+A,;

)e{(; ;j (0, 1)} ve A,=—A #A,.

Buradaki tim durumlar igin, i # j, i #k, j#k ve i,j, k=1,2,3, dir.

B (‘Ci ik

Ispat. A>=1_ve A,, i=1,2,3, matrislerinin karsilikli degismeli olduklar1 gz
onlinde bulundurulursa, (4.19) bi¢cimindeki T lineer kombinasyonunun tripotent

olmast iin gerekli ve yeterli kosul (¢,A, +¢,A, +¢,A; ) = A, +6,A, + A, , yani,

G (012 +3¢,” +3¢,” —I)A1 +c, (022 +3¢,” +3¢ —l)A2

(4.20)
+c; (032 +3¢,” +3¢,” - l)A3 +6c,c,c;AALA, =0
olmasidir. Ayrica (4.18) gosteriminden T lineer kombinasyon matrisi
T:S((cl+cz+c3)l @(cl+c2 ) (JB(cl—c2+c3)In3
(-D(cl—c2 ) ( -, +cz+c3)I (—D( cl+c2—c3)lnﬁ (4.21)
®(—¢,—¢, +¢;)1, @( 03)1,,8)8_l
veya

T=S(al, ®al, ®al, al, ®al, Sal, Sal, Sal, S’ (4.22)
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bi¢iminde yazilabilir. Burada ¢, a,, o5, ,, a5, o, a,, a, ifadeleri, sirasi ile,
c+c,+c, ¢ tc,—c, ¢ —c,+cC, € —c—C, —C+C+c, —¢+C—cy,

-, —¢c,+¢;, —¢, —c, —c, dir.

T matrisi tripotent olsun. Bu durumda (4.22) ifadesinden oI, matrislerinin
tripotent olmasi, yani o’ —a, =0, i=12,...,8, olmasi gerekir. Bdylece, sonuglari
{—1,0,1} kiimesinde olan ii¢ bilinmeyenli sekiz denklem elde edilir. Ancak T

matrisinin (4.21) ifadesindeki, blok matrislerin direkt toplami olarak yazilmis
halinde, tiim bloklar ayni anda goriinmeyebilir. Dolayis1 ile, bloklarin goriiniip
gorlinmemesine gore denklem sayilari farklilik gosterebilir. Simdi, bu sekiz blogun

tiim olas1 mevcudiyet durumlarina gore ispat yapilacaktir.

i.  Yalnizca tek bir blogun ortaya ¢ikmasi, diger bloklarin goériinmemesi durumu:

Asagidaki tabloda (4.21) ifadesinde goriinen bloklara gore (c,,c,,c;) tgliilerinin ve

A, A,, A, matrislerinin saglamas1 gereken kosullar, (4.18) goz Oniine alinarak,

verilmektedir.

Tablo 4.1. Yalnizca Tek Bir Blogun Goriinmesi Digerlerinin Goriinmemesi Durumu

Goriinen Blok No (¢,,¢,,¢) Kosullar Matris Kosullar:
L. ¢ +c,+c,e{-10,1} A=A, =A,
2. ¢ +c¢,—c, €{-1,0,1} A=A, =-A,
3. ¢ —¢,+¢, €{-1,0,1} A =-A, =A,
4. ¢ —c,—cy e{-1,0,1} -A =A,=A,
5. -, +¢,+¢; €{-1,0,1} -A =A,=A,
6. —¢, +¢,—¢; €{-1,0,1} A =-A,=A,
7. -, —c, ¢ e{—l,O,l} A=A, =-A,
8. —¢,—¢, —¢, €{-1,0,1} A=A, =A,
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Yalnizea 1. veya yalmzea 8. blogun gériindiigii disiiniiliirse, ¢, +c¢, +¢, €{-1,0,1}

ve A, =A, = A, elde edilir. Bu, a) sikkini ispatlar.

Yalnizca 2., 3., 4., 5., 6. veya 7. bloklardan birinin goriindiigli diisiintiliirse,
¢,+c¢,—¢, €{-1,0,1} ve A, =A, =—A, bulunur. Burada, i,/,k=1,23, i#}],

i#k, j#k,dir. Buiseb) sikkini ispatlar.

ii. Herhangi li¢ blogun birlikte goriinmesi, digerlerinin goriinmemesi durumu:

Bu durumda karsilagilabilecek 1512 adet denklem sistemi mevcuttur. Ciinkii, var

8
olabilecek sekiz bloktan herhangi ticii (3] =56 farkli sekilde secilebilir. Ayrica,

Tablo 4.1° deki “(¢;,¢,,¢;) Kosullar™ siitununda goriinen sekiz denklemin her

birinin {i¢ sonucu vardir. Bdylece ii¢ bilinmeyenli ii¢ denklemli 56-3* =1512 adet
alt denklem sistemi olusur. Bu alt sistemlerin ¢6ziimii, Ek A’da verilmis olan

algoritma kullanilarak, Ornegin, Mathematica 8.0 paket programi yardimiyla,

yapilirsa Ek B’deki (¢, c,,c,) Ugliileri (skaler veya parametrik) elde edilir.

Ek B’deki tablo bes siitundan olusmaktadir. Bunlardan ilk siitunda ¢Oziimiin sira
numarasi, ikinci stitunda denklem sisteminin katsayilar matrisinin satirlari, ticlincii

stitunda sistemin kars1 taraf vektoriiniin transpozesi, dordiincii siitunda elde edilen

(c1 ,02,03) ticliileri, besinci siitunda alt sistemlerin olusumunda (4.21) ifadesindeki

sekiz bloktan hangi ii¢iiniin goriindiigiintin kabul edildigi belirtilmektedir.
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Ek B tablosundaki 1-64 numarali satirlar incelendiginde

11 I .1 11 .
i(Cl,CZ,C3)E{(1,1,1), (1,5,5), (5,1,5), (E,E,lj} Oldugu gorulur Bu ifade

diizenlenirse, kisaca, i(c. c, ck)e{(%,%,lj, (1,1,1)}, i, , k=123, i#],

2%

i#k, j#k, yazlabilir. Bu itgliler (4.20) denkleminde yerine yazilirsa

A +A, +A, +AA A, =0 elde edilir. Bdylece c) sikkinin ispati tamamlanir.

EK B tablosundaki 65-128, 129-192, 193-256 numarali satirlar incelendiginde,

sirast ile,

11 1 1 I 1

i(claczac3) E{(l,—l,l), (la_Eana (59_195]7 (5,_5,1j}, (423)
1 1 1 1 1 1

+ _ __ __ — 1 - - - _

_(cpcpcg)e{( LIJ),(, = 2),(2, 1, 2)’(2’ = 1]}, (4.24)

1 1 1 1 11
i(cl,cz,c3) € {(1,1,—1), (1,5,—5], (5,1,—5} (E,E,—lj} (4.25)

oldugu goriiliir. Bu tigliiler (4.20) denkleminde yerine yazilirsa, sirast ile,
AAA +A =A +A,, (4.26)

AAA +A =A, +A,, (4.27)
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AAA +A = A +A, (4.28)

elde edilir. (4.23), (4.24), (4.25) ifadeleri birlikte diisiliniildiigiinde kisaca,

1 1Y) (11

i(ci,cj,ck)e{(l,a,—aj,(5,5,—1],(1,1,—1)}; (4.26), (4.27), (4.28) ifadeleri

birlikte diisiiniilirse kisaca, A, A A, +A, =A +A,, i,/,k=123, i#j, i#k,

j # k, yazilabilir. Boylece d) sikki ispatlanmis olur.

Boylece, Ek B tablosundaki (01,02,03) skaler ficliilerinin tamami siniflandirilmis

olur. Geri kalan parametrik tigliilerle alakali olarak Ek B tablosunda 257-280, 281—

304, 305-328 nolu satirlar géz oniine alinirsa, sirast ile,

(le,+cs)sles]) € {(0,1), G%)} : (4.29)
(EEXANA = {(0,1), G%)} (4.30)
(Je, +cilsal) e {(0,1), G%)} (4.31)

oldugu goriiliir. Dikkat edilirse bu ticliiler, sirasi ile, {1,2, 7,8} , {1,3, 6, 8} , {1,4,5,8}

dortlii  bloklarinin tiim iiclii alt kombinasyonlarinin  goriinmesi durumunda
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bulunmustur. (4.21) ifadesinde {1,2,7,8}, {1,3,6,8}, {1,4,5,8} bloklari

goriindiigiinde A,, A,, A, matrislerinin, sirast ile,

A=A, #+A,, (4.32)
A=A, #%A,, (4.33)
A, =A, #tA, (4.34)

kosullarini sagladigi, (4.18) goz Oniine alindiginda agiktir. (4.29), (4.30), (4.31) ve
(4.32), (4.33), (4.34) ifadeleri diisiiniildiigiinde, sirast ile,

9

(‘Cl- +Cj

c,J)e{(O,l),(%,%)} ve A=A #tA,, i#], ik, j#k,

i, ],k=1,2,3, elde edilir. Dolayisi ile e) sikkinin ispati tamamlanir.

Ek B tablosunda 329-352, 353-376, 377—400 nolu satirlar g6z oniine alinirsa, sirasi

ile,
11

(|02 c3,cl|)e{(0,1),(5,5]}, (4.35)
11

(Jeo —¢sllea) € {(0,1),(5,5}, (4.36)



27

c3|)e{(0,1),(%,%]} (4.37)

(|cl -G

oldugu goriiliir. Dikkat edilirse bu igliiler, siras1 ile, {2,3,6,7}, {2,4,5,7},
{3, 4,5, 6} dortlii  bloklarmin tiim di¢lii alt kombinasyonlarinin = goériinmesi
durumlarinda elde edilmistir. (4.21) ifadesinde {2,3,6,7}, {2,4,5,7}, {3,4,5,6}

bloklar1 goriindiigiinde A,, A,, A, matrislerinin, sirasi ile,

A, =—-A, %A, (4.38)
A =-A, #£A,, (4.39)
A, =—A, # A, (4.40)

kosullarini sagladigi, (4.18) goz Oniine alindiginda acgiktir. (4.35), (4.36), (4.37) ve
(4.38), (4.39), (4.40) ifadeleri diisiiniildiiglinde, sirasi ile,

c,J)e{(O,l),[%,%)} ve A =-A #FA,, i#], ik, j#k,

(‘Ci I

5

i,j, k=123, elde edilir. Boylece teoremin gereklilik kisminin ispat1 tamamlanir.

Yeterlilik kisminin ispat1 i¢in, teoremin siklarindaki kosullarin (4.20) denklemini

sagladigini goérmek yeterlidir. ]
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Uyan 4.1.2. Burada dikkat edilirse ispat, (4.21) ifadesindeki sekiz bloktan yalnizca

tek bir blogun ortaya ¢iktig1 veya yalnizca {i¢ blogun ortaya ¢iktig1 durumlar altinda

verilmistir. Burada sadece iki, sadece dort, sadece bes, sadece alti, sadece yedi

blogun veya tiim bloklarin birlikte goriinmesi durumlarini ele alinmayisinin sebepleri

sunlardir:

Sadece iki blogun birlikte goriinmesi durumu ele alinmamistir. Ciinkii, Tablo

4.1°de “(01,02,03) Kosullar1” siitunundaki ifadelere dikkat edilirse, onlar

ikiser ikiser birbirinin “—1" kati ve bu ifadelerin alabilecegi degerler de

{—1,0,1} kiimesindedir. Dolayisi ile ele alinan “Herhangi ii¢ blogun birlikte

gorlinmesi digerlerinin goriinmemesi” durumu, bu skaler katlardan dolay1
yalnizca iki blogun birlikte goriindiigi durumlardaki tiim (iki denklemli)
sistemleri ve dolayisiyla bunlarin ¢oziimlerini igermektedir. Bunlar da zaten
ispatin icerisinde elde edilmektedir.

Sadece bes, sadece alti, sadece yedi blogun veya tiim bloklarin birlikte
gorlinmesi durumlari incelenmemistir. Ciinkii, yine bu ifadelerin dolayisiyla
denklemlerin, birbirinin “—1" kat1 olmasindan dolay1, lineer bagimsiz olan
ancak dort denklemli denklem sistemleri elde edilebilir. O halde, 5, 6, 7 veya
8 denklemli lineer denklem sistemlerini ¢dzmek, dort denklemli lineer
bagimsiz denklem sistemlerini ¢ozmeye denk olacaktir.

Sadece dort blogun birlikte goriinmesi durumu incelenmemistir. Ciinkii, bu
durumda {i¢ bilinmeyenli dort denklemli denklem sistemleri ortaya cikar.
Lineer denklemler teorisinden aciktir ki; bdyle bir sistemin ¢odziimlerinin
kiimesi, bu dort denklemin tglii alt kombinasyonlari ile olusan, {ig
bilinmeyenli ii¢ denklemli tiim alt sistemlerin ¢dzlimlerinin kesisim kiimesine
esittir. Dolayis1 ile, aranan c¢oziimler yalnizca {i¢ blogun ortaya ¢iktigi

durumda mevcuttur ve zaten bunlar ispatin i¢erisinde elde edilmektedir.

4.2. U¢ Karsihkh Degismeli Tripotent Matrisin Lineer Kombinasyonunun

Tripotentligi

€,Cy,0; €C\ {0} ve T,,T,,T, € (C: \{0} karsilikli degismeli matrisler olmak iizere,
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T=¢T +cT, +cT, (4.41)

lineer kombinasyonu ele alinsin.

Bir tripotent matrisin minimal polinomu, A(4+1)(4-1) ifadesinin garpanlarindan
biri olabilir. Dolayisiyla, Teorem 2.2.6 gz Oniine alimirsa T,, T, ve T, matrisleri
kosegenlestirilebilirdir. Ayrica, T,, T, ve T, matrisleri karsilikli degismeli

olduklarindan Teorem 2.2.7°ye gore iiglinii esanli kosegenlestiren bir S tersinir

matrisi vardir. Bu durumda, genelligi bozmaksizin T, T, ve T, matrisleri,

T,=S(A, ©B,©C, ®D, ®0000000)S™
T,=S(A,®B,®0000C,®D,®000)S™ (4.42)

T,=S(A, ®0®B,000C,®0®D, ®0)S"

bi¢iminde yazilabilir. Burada T,, T, ve T, matrislerindeki karsilikli degismeli
bloklar arasinda toplama ve ¢arpma islemleri tamiml olacak sekilde A,, B,, C,, D,,
i=1,2,3, uygun boyutlu kosegen involutif matrislerdir. Ayrica, A, A,,A,
matrislerinin karsilikli karsilikli degismeli, B, ve B,, C, ve B,, C, ve C,
matrislerinin de degismeli oldugu kabul edilmektedir. Bununla birlikte, (Al A, A3)
, (B,,B,,0), (C,,0,B,), (D,,0,0), (0,C,.C,), (0,D,,0), (0,0,D,) ve (0,0,0)
blok iiclillerinden bazilari, T,, T, ve T, matrislerinin (4.42) bi¢imli ifadesinde

gorlinmeyebilir.
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Teorem 4.2.1. T,T,,T, e(C: kargilikli  degismeli, yani TT, =TT,

Joio

i#]J,
i,j=1,2,3, kosulunu saglayan, tripotent matrisler ve ¢,c,,c; € C\{0} i¢in T bu

matrislerin
T=¢T +c,T, +cT, (4.43)

bi¢cimindeki lineer kombinasyonu olsun. Bu durumda, T matrisinin tripotent olmast

icin gerekli ve yeterli bir kosul asagidaki durumlardan birinin saglanmasidir:

al)-a6) Teorem 4.1.1’in herhangi bir sikki;

a7) +(c,.c;.c, ) =(L11) ve

T’T, +T’T, + T T, + TT’ +TT  + T,T,” +2TTT, =0;
a8) i(cl.,cj,ck) =(L1-1) ve

TT, =TT, - T/ T, + T + T + T 2T T, =0
29) £(c.c;.c.)=(112) ve

2T, + T°T, + 2T T, + 2T T, + TT +4TT.” +4T T  +4TTT, = 0;
al0) i(cl.,cj,ck) =(L1,-2) ve

2T, + T'T, - 2T°T, - 2T’T, + TT +4TT,’ + 4T, T’ —4TTT, =0;
all) i(ci,cj,ck):(l,—l,—Z) ve

2T, -T'T, - 21T, - 2T’T, + TT +4TT,’ 4T T’ +4TT T, =0;
a12) (c.c;.c,)=(L13) ve

8T, +T’T, +3T T, + 3T T, + TT  +9T T’ +9T T +6TTT, =0;
a13) (c,c,.c,)=(1,1,-3) ve

—8T, + T’T, - 3T’T, —3T/T, + TT’ +9T T’ + 9T, T - 6TTT, =0;
al4) i(ci,cj,ck) =(1,-1,-3) ve

8T, — T T, -3TT, -3T,’T, + TT +9T T~ 9T T,> + 6T,T,T, = 0;
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al5) (c.c;.c,)=(1,2,2) ve

T, +T, +T’T, + T’T, +4T T, +2TT> + 2T T +4T,T,” +4TTT, =0;
al6) *(c.c,.c.)=(12,-2) ve

T, - T, +T’T, - T’T, —4T T, +2TT’ +2TT’ +4T T’ -4TTT, =0;
al?) *(c,.c,.c,)=(1,-2,-2) ve

-T, - T, —T’T, - T’T, —4TT, +2TT> + 2T T’ — 4T T,” +4TTT, =0;
al8) *(c,.c,.c.)=(1,23) ve

2T, +8T, + 21T, + 3T T, +12T T, +4TT] +9TT,” +18T T +12TTT, =0;
a19) (c.c;.c,)=(1,2,-3) ve

2T, - 8T, +2T°T, - 3T°T, — 12T ’T, +4T T’ +9T T’ +18T T’ —12TTT, =0;
a20) (c.c;.c,)=(1,-2,3) ve

2T, +8T, —2T°T, +3T’T, + 12T T, +4TT +9TT,* 18T T, —12TT T, =0;
a2l) *(c,.c;.c,)=(1,-2,-3) ve

2T, -8T, —2T°T, -3T’T, —12TT, +4T T +9TT,> 18T T,” +12TTT, =0;
a22) *(c.c;.c,)=(1,2,4) ve

T, +10T, + T’T, + 2T’T, +8T T, +2T T +8T T’ +16T T  +8TTT, =0;
a23) *(c,.c;.c.)=(12,-4) ve

T, —10T, + T°T, 2T T, —8T’T, + 2T T +8T T’ +16T, T,  -8TT T, =0;
a24) *(c,.c;.c.)=(1,-2,4) ve

—T, +10T, - T’T, + 2T T, +8T T, +2T,T,* +8T T’ -16T, T, -8TT,T, =0;
a25) *(c,.c;.c.)=(1,2,4) ve

T, +10T, + T’T, + 2T’T, +8T T, +2T T +8T T’ +16T T  +8TTT, =0;
a26) *(c.c,.c,)=(2,2,3) ve

T +T, +4T, +4T°T, + 6T T, +6T T +4TT’ +9T T’ +9T. T’ +12TT,T, =0;
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a27) (c,c;.c,)=(2.2,-3) ve

T +T,—4T, +4T°T, —-6T'T, —6T T, +4T T +9TT’ +9T T’ - 12T T T, =0;
a28) *(c.c;.c.)=(2.-2,-3) ve

T —T, - 4T, —4T’T, —6T’T, 6T T, +4T T +9TT,’ -9T T’ +12TT T, =0;
a29) i(cl.,cj,ck) =(2,3,4) ve

T +4T, +10T, + 6T°T, +8TT, +18T T, +9T T’ +16T T + 24T T,> +24TTT, =0;
a30) i(cl.,cj,ck):(2,3,—4) ve

T +4T, - 10T, + 6T°T, 8T T, —18TT, +9TT> +16T T, + 24T T ~24T T T, =0;
a3l) (c,c;.c,)=(2,-3,4) ve

T —4T, +10T, —-6T°T, +8T°T, +18T T, +9T T’ +16T T’ - 24T T,” —24TTT, =0;
a32) i(cl.,cj,ck) =(2,-3,—4) ve

T, —4T, -10T, 6T, —8TT, 18T T, +9TT > +16T T’ 24T T, + 24TT T, =0;

a33) i(cl.,cj,ck ) = (1,%,%) ve

—T, - T, +4T°T, +4T°T, + T'T, +2TT +2TT > + T T’ +4TT T, =0;

1

a34) i(ci,cj,ck) = (l,%,—zj ve

T, — T, +4T°T, —4T T, - T T, + 2T,T +2TT + T,T —4TTT, =0;

a3s) i(cl.,cj,ck ) =(1,—%,—%] ve

T, +T, —4T°T, - 4TT, - T ’T, + 2T + 2T T - T,T,> +4T,T,T, =0;

a36) i(ci,cj,ck)z (l,%,%j ve

=T, +5T, +4T°T, +12T°T, +3T T, +2T T’ +18T T +9T T  +12TTT, =0;

a37) i(cl.,cj,ck): (l,%,—%) ve

T, 5T, +4TT, —12T7T, - 3T T, + 2T T} +18T T +9T,T,> ~ 12T T,T, =0;



33

a38) i(cl.,cj,ck): (l,—l%] ve

T, +5T, —4T’T, +12T°T, +3T T, + 2T T +18TT,’ -9T T, —12TTT, = 0;

a39) i(cl.,cj,ck) =(1,—%,—%j ve

T, - 5T, —4TT, —12T°T, —3T/T, + 2T +18TT,> ~9TT,> + 12T T/T, = 0;

a40) i(cl.,cj,ck): (%,%,2} ve

T,+T, +16T, + T'T, +4T°T, 4T T, + TT +16T T +16T,T,> +8TTT, =0;

a4l) i(ci,cj,ck)z (%,%,—2) ve

—T,—T,-16T, + T'T, —4T’T, —4TT, + TT’ +16T T’ +16T T, —8T T T, = 0;

a42) i(cl.,cj,ck):(%,—%,—2J ve

~T,+T,~16T, - T°T, 4T T, —4TT, + TT +16T T, ~16T T2 +8TTT, =0;

a43) i(cl.,cj,ck ) =(%,2,%j ve

—T, +16T, +5T, +4T°T, + 31T, +48T T, +16T T’ +9T T, +36T T +24TTT, =0;

ad44) i(ci,cj,ck) :(%,2,—%j ve

T, +16T, — 5T, +4T°T, ~3TT, —48T T, +16T T +9T T +36T T, ~24TT T, =0;

a45) i(cl.,cj,ck): (%,—2,%} ve

—T,—16T, +5T, —4T’T, +3T°T, +48T T, +16TT’ +9T T’ 36T T,> —24TTT, =0;

a46) i(ci,cj,ck):(%,—Z,—%j ve

—T,—16T, 5T, —4T’T, -3T°T, 48T T, +16TT’ +9T T’ -36T T, +24TTT, =0;

111
a47) i(cl.,cj,ck):(a,z,aj ve

~T,~T,~T, +T°T, + T'T, + T'T, + TT2 + TT,> + T,T,> + 2T T,T, =0;
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a48) i(cl.,cj,ck):(%,%,—%j ve

-T-T,+T, +T’T, -T’T, -T’T, + T+ TT’ +T T’ -2TTT, =0;

a49) i(ci,cj,ck) = (%,%,%j ve

T, ~T, +5T, + T'T, + 31T, + 3T T, + TT +9TT, + 9T T,> + 6T T,T, =0 ;

a50) i(cl.,cj,ck):(%,%,—%j ve

~T, T, - 5T, + T°T, = 3TT, 3T/ T, + TT +9T T +9T, T —~6TT,T, =0;

I 13
as1) i(ci,cj,ck)z(g,—a,zj ve

—T +T,+5T, =TT, +3T°T, + 3T T, + TT +9T T’ -9T T’ -6TT T, =0;

as2) i(cl.,cj,ck): (%,%,%j ve

—8T, —80T, —80T, +4TT, +4T"T, + T'T, +2TT +2TT > +T T’ +4TTT, =0;
as53) i(cl.,cj,ck ) = (l,l,—l] ve

—8T, —80T, +80T, +4T°T, —4T’T, - T T, +2TT’ +2TT’ + T T’ —4TTT, =0;
a54) i(ci,cj,ck)z(l,—l,—lj ve

—8T, +80T, +80T, —4T’T, -4T T, - TT, +2T T’ +2TT’ -T T’ +4TT T =0;

as5) i(cl.,cj,ck): (%,%,%j ve

—8T —80T, - 7T, +4T°T, +12T°T, +3T T, +2TT’ +18TT,’ +9TT* +12TTT, =0;
11 3
as56) i(ci,cj,ck) =(—,—,——j ve
—8T —80T, +7T, +4T°T, —12TT, -3T°T, + 2T T’ +18TT’ +9T T,* —12TT T, =0;

as7) i(cl.,cj,ck): (%,—i,%) ve

~8T, +80T, ~ 7T, ~4T°T, +12T°T, +3T T, +2T T +18TT> ~9T T, ~12T T T, =0;
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as8) i(ci,cj,ck):(l,—l,—ij ve

—8T +80T, + 7T, —4T°T, - 12T T, -3T°T, + 2T T’ +18TT’ 9T T +12TT T, =0;

as9) i(ci,cj,ck) = (%,%,%j ve

8T, —8T, 8T, +3T°T, + 31T, +3T T, + 3T + 3T, +3TT, +6TTT, =0;

a60) i(cl.,cj,ck ) = (%,%,—%J ve

8T, —8T, +8T, +3T°T, - 31T, —3TT, + 3T +3TT,” +3T T ~6TTT, =0;

112
a6l) i(ci,cj,ck)z(—,—,—j ve
—8T —8T, —10T, +3T°T, +6T°T, +6T T, +3T T’ + 12T T, +12TT° +12TTT, =0;

a62) i(c“cf’c"):(%’%’_gJ ve

8T, —8T, +10T, + 31T, ~6T°T, —6T T, +3TT} +12TT7 +12T T ~12TTT, = 0;

J

a63) i(ci,cj,ck)z(%,—%,gJ ve

—8T +8T, —10T, —3T°T, +6T°T, +6T T, +3TT’ +12T T - 12T T,* 12T TT, = 0;
122
a64) i(ci,cj,ck) =(—,—,—j ve
—4T, —5T, - 5T, +3T°T, +3T°T, +12T/T, +6TT’ +6T T, +12TT,> +12TTT, =0;

a65) i(c“cf’c"):(%’%’_gJ ve

—4T, 5T, +5T, +3T°T, -3T°T, - 12T T, + 6T T +6TT’ +12T T -12TTT, =0;

a66) i(ci,cj,ck)z(%,—g,—gj ve

—4T +5T, +5T, =3T°T, -3T°T, - 12TT, + 6T T +6TT’ - 12T T’ +12TTT, =0;

a67) i(ci,cj,ck)z(%,é,éj ve

4T, ~5T, +16T, +3T°T, +6T°T, +24TT, +6TT +24TT +48TT,” + 24TTT, =0;
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a68) i(c“cf’c"):(%’%’_éJ ve

—4T, 5T, —16T, +3T°T, —6T°T, =24T T, +6TT’ + 24T T,” +48TT,> - 24TTT, =0;

a69) i(ci,cj,ck) =(§,—§,§j ve

—4T, +5T, +16T, —3’1;2’1_“/ +6T°T, +24T].2Tk +6’l;’l}2 +24TT? —48’1}’1}2 —24TTT, =0;

a70) i(cl.,cj,ck ) = (%,—%,—?J ve

—4T, +5T, -16T, —3T°T, —6T°T, —24’1_“/2Tk +6’l;’l}2 +24TT? —48’1}’[;2 +24TTT, =0;

J

9

a7l) c tc,tc; e {—1,0,1} veya (‘cl. te,

ol)=(12) ve T =T =I,
L, j,k=1L23,i<j,i#k, j#k;

a72) 2c,tc,tc, =0 ve T'=1, T'+T =1, T,T, =0, %(Tf+T22+T32):I,
Lj,k=123i+j,i#k, j<k;

a73) 2¢ tc, tc, €{-2,-1,0,1,2}, TT,T,=0 ve %(Tf +T + T ) =1;

9

a74) (|c,.

¢, t¢])=(1,2) ve T'=1, TT=T,, TT=T, ijk=123,
i#j,i#zk, j<k;

a75) (‘ci te,

o) ={(0.1). (LD} ve T'T, =T, TT =T, i,jik=123, i<,

2

ik, j#k.

Burada a7)-a70) durumlari igin, i = j, i#k, j#k, i,j,k=1,2,3, dir.

Ispat. T’ =T ve T, i=1,2,3, matrislerinin karsilikli degismeli olduklar1 goz

onlinde bulundurulursa, (4.43) bi¢imindeki T lineer kombinasyon matrisinin
. .. . . 3

tripotent olmast igin gerekli ve yeterli kosul (¢,T, +¢,T, +¢,T,) =T +¢,T, +¢,T,

yani,



i.

37

(013 —cl)T1 +(023 —CZ)T2 +(c33 —c3)T3 +3¢,%¢,T’°T, +3¢,¢,T T,

(4.44)
+3¢,’¢ T,°T, +3¢,°¢,T,° T, + 3¢, T, T, +3¢,°¢,T,’T, + 6¢,¢,¢, TT,T, = 0
olmasidir. Ayrica, (4.42) gosteriminden T lineer kombinasyon matrisi
T=S ((clA1 +¢,A, +¢,A,)®(¢,B, +¢,B,)®(c,C, +¢;B, ) @D, (4.45)
45

®(c,C, +¢,C,)®c,D, ®¢;D, ®0)S™

bi¢ciminde yazilabilir. Simdi, T matrisinin tripotent oldugu kabul edilsin. Burada T
matrisinin (4.45) ifadesindeki blok matrisler seklinde yazilmis halinde, tiim bloklar
ayn1 anda goriinmeyebilir. Bu bloklarin olast mevcudiyet durumlarina gore ispat

yapilacaktir.
Yalnizca bir tek blogun goriinmesi, diger bloklarin goriinmemesi durumu:
Yalnizca 1. blogun goriinmesi durumunda problem, {i¢ involutif matrisin lineer
kombinasyonunun tripotentligine doéner. Bu problemin ¢éziimii Teorem 4.1.1°de
verildiginden, a) sikkinin ispat1 tamamlanir.
2., 3., 5. bloklardan yalnizca birinin goriinmesi durumunda problem iki involutif

matrisin lineer kombinasyonunun tripotentligine doner. Bu problemin ¢oziimii,

matrislerin birbirinin skaler kat1 olmadig1 hal i¢in Teorem 3.1.1°de,

cor{3H-H )

bigiminde verilmistir. Eger bu matrisler birbirinin skaler kat1 ise, her involutif

matrisin zaten tripotent olmasi ve Lemma 3.2.1 g6z Oniine alinirsa,

(c,tc,)e{-1,0,1},i=12, j=23, (4.47)
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elde edilir. Boylece 2., 3. ve 5. bloklarin tek tek goriinmesinden elde edilecek

katsayilar lizerindeki kosullar,(4.46) ve (4.47) olarak bulunur.

4., 6., 7. bloklardan yalnizca birinin gériinmesi durumunda problem, bir involutif

matrisin skaler katinin tripotent olmasi problemine doner. Mesela, yalnizca 4.

blogun goriindiigii durumda (c¢,D, )3 —¢,D, =0 olur ve burada D, involutif matris
oldugundan (013 —-¢ )D1 =0 elde edilir. Boylece, D,#0 oldugundan,
¢ € {—1, 0,1} bulunur. 6. ve 7. bloklar i¢in ayni mantikla ilerlenerek, sirasi ile,
c, e{—l, O,l} ve ¢, € {—1, 0, 1} elde edilir. Ancak, teoremin hipotezinde her c;
skaleri sifirdan farkli kabul edildiginden, elde edilen ¢oziimler c, {—1,1} ,

i=1,2,3, seklinde olur.

8. blogun goriinmesi durumunda herhangi bir kosul ortaya ¢ikmaz. Ayrica, dikkat
edilirse 1. blok haricindeki diger tiim bloklarin tek olarak ortaya ¢ikmasi durumu,

(4.42) ifadesi goz oniine alindiginda, T., i=1,2,3, matrislerinin 0 olmamasi

kabulii ile ¢elisir. Dolayistyla 2.—8. bloklarin tek olarak goriindiigii durumlar s6z

konusu degildir. Bununla birlikte, daha ¢ok blok goriindiigiinde, 2—7 bloklarinin
tek tek goriinmesinden elde edilen (cl.,cj), i=12,j=2,3, i# j, katsayilari

iizerindeki kosullar asagidaki tablodaki gibi yazilabilir.

Tablo 4.2 Yalnizca 2.—7. Bloklarin Gériinmesi Durumu

Goriinen Blok No (¢,,¢,,¢;) Uzerindeki Kosullar

(c1 icz) € {—1,0,1} veya

2
B )
(¢, £¢;)e{-1,0,1} veya
3
o)
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4 ¢ e{-11}
(¢,c,)e{-10,1} veya
| el a6
v 272\ 27 20 272)\27 2
6 ¢, e{-11}
7 ¢ e{-11)

Sadece iki veya ii¢ blogun goriinmesi durumu:

(4.45) ifadesindeki sekizinci blok, ¢oziimleri etkilemeyecegi icin hari¢ tutularak,
diger yedi blogun ikili veya ti¢lii kombinasyonlar1 alinmak suretiyle, (cl,cz,c3)
ticliileri tizerine gelen ¢oziimler Tablo 4.2°deki kosullar ele alinip, 6rnegin,

Mathematica 8.0 paket programi yardimiyla, ¢oziildiigiinde Ek C ve Ek D’de

listelenmis olan ¢oziimler elde edilir.

Ek C deki tablo bes siitundan olusmaktadir. Bunlardan ilk siitunda ¢6ziimiin sira
numarasi, ikinci slitunda denklem sisteminin katsayilar matrisinin satirlari,

iglincii siitunda sistemin karsi taraf vektoriiniin transpozesi, dordiincii siitunda

elde edilen (¢, ¢,,c;) igliileri, besinci siitunda alt sistemlerin olusumunda (4.45)

ifadesindeki sekiz bloktan hangi iiclinlin goriindiigiiniin - kabul edildigi

belirtilmektedir.

Ek C tablosunda 1-74 numarali satirlar incelendiginde *(c,,c,,c;)=(111)
oldugu goriiniir. Bu gcliller (4.44) denkleminde yerine yazilirsa
Tl.sz +T°T, + T],ZTk + TI.T_].2 +TT,’ + T_].Tk2 +2TT,T, =0 elde edilir. Boylece a7)

stkkinin ispat1 tamamlanir.

Ayni1 sekilde devam edilirse, Ek C tablosunda 75-296, 297-392, 393488, 489—
680, 681-698, 699-716, 717-752, 753-812, 813-932, 933-992, 993-1028,
1029-1064, 1065-1100, 1101-1136, 1137-1148, 1149-1160, 1161-1172, 1173—




1184, 1185—

1293-1304,

1508, 1509—

1593-1604,

1720, 1721-

1781-1792,
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1202, 1203-1220, 1221-1256, 1257-1268, 1269-1280, 1281-1292,
1305-1328, 1329-1376, 1377-1400, 1401-1436, 1437-1472, 1473—
1544, 1545-1550, 1551-1556, 1557-1568, 1569—-1580, 1581-1592,
1605-1616, 1617-1624, 1625-1648, 1649-1666, 1667-1684, 1685—
1726, 1727-1738, 1739-1744, 1745-1756, 1757-1768, 1769-1780,
1793-1798, 1799-1816, 1817-1834, 1835-1852, 18531888, 1889—

1906, 1907-1942, 1943-1960, 1961-1972, 1973—-1984, 1985-1996, 1997-2008

numarali

t(c.cne)=(LL2),  £(c.cne)=(LL-2), =

(

¢ )=(1,1,3), +(c.hc;ne ) =(1,1,-3), t(cnc;ne, ) =(1,-1,-3),
cnepe)=(12.2),  *(c.cne)=(12,-2),  %(c.c
¢ne;ne)=(1,2,3), t(cnc;ne ) =(1,2,-3), +

( (
=(1,-2,-3), +(cc;ne ) =(1,2,4), +(c,.c

satirlar  incelendiginde, swras1  ile, * (ci, [N ) =(L1-1),

i*“jo

c,cwck)z(L—Q,—4), *(c;,c

2
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111 112 11 2

i(cﬂcjjck)z 5’5’_§j’ i(cwcwck)z(}gﬁj’ i(c,.,cj,ck)= 3373/
122 {2 2

’ i(cwc_wck):(???j’ +(en06,) = §=§’_§j’

1 2 2 124 12 4
i(c[,cj,ck):(g,—g,—gj, i(ci,cj,ck):(g,g,gj, i(cl.,cj,ck): g,g,—gl,

(1 2 4
3737 3

yazilirlarsa, sirasi ile, a8)—a70) siklarinda bulunan T,, T,, T, lizerindeki kosullar

elde edilir. Boylece a8)—a70) siklar1 da ispatlanmais olur.

Ek D’deki tablo alt1 siitundan olugmaktadir. Bunlardan ilk siitunda ¢6ziimiin sira
numarasi, ikinci siitunda denklem sisteminin katsayilar matrisinin satirlari,

liglincii siitunda sistemin karsi taraf vektoriiniin transpozesi, dordiincii siitunda
elde edilen (c1 ,Cys 03) ticliileri, besinci siitunda alt sistemlerin olusumunda (4.45)
ifadesindeki sekiz bloktan hangi ii¢linlin goriindiigiiniin kabul edildigi ve altinci

siitunda parametrik dgliilerin  diizenlendiginde olusturdugu denklemler

belirtilmektedir.

Ek D tablosunda, 1-88, 89-176, 177-264 numarali satirlar g6z Oniine alinirsa,

sirasti ile,

2

¢ *c,te e {—1,0,1} veya (|c1 tc,

ol)=(12), (4.48)

¢ tc, ¢ e{-1,0,1} veya (|c1 taol, cz|) =(L2), (4.49)
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¢ e, ke, e{-1,0,1} veya (e, ¢y, |e|)=(1,2) (4.50)

oldugu goriiliir. Dikkat edilirse bu tgliiler, sirast ile, 1 ve 2, 1 ve 3, 1 ve 5 ikili
bloklarinin goériinmesiyle elde edilmistir. Bu bloklar (4.45) ifadesinde

goriindiigiinde T,, T, ve T, matrislerinin, sirast ile,

T =T, =1, (4.51)
T =T, =1, (4.52)
T T =1 (4.53)

Kosullarint sagladigi (4.42) goz oniine alindiginda aciktir. (4.48), (4.49), (4.50)
ve (4.51), (4.52), (4.53) ifadeleri disiiniildiigiinde, swras1 ile,

2

¢ tc, e e {—1,0,1} veya (‘ci te,

al)=(12) ve T =T =1, i,jk=1,23,

i<j,i#k, j#k,elde edilir. Boylece a71) sikkinin ispati tamamlanmis olur.

Ek D tablosunda 265-272, 273-280, 281-288 numarali satirlar géz oOniine

alinirsa, sirasi ile,

2¢,tc,tc, =0, (4.54)
¢ +2¢,tc, =0, (4.55)
¢ tc,+2¢,=0 (4.56)

oldugu goriiliir. Dikkat edilirse bu tgcliiler, sirast ile, 2 ve 3, 2 ve 5, 3 ve 5 ikili
bloklarinin goériinmesi ile elde edilmistir. Bu bloklar (4.45) ifadesinde

goriindiigiinde T,, T, ve T, matrislerinin, sirasi ile,
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T =1, T?+T?=1, T,T,=0 ve %(TerTj +T;) =1, (4.57)
1

T2 =1, T +T =1, TT,=0 ve E(T12+T22 +T7) =1, (4.58)

T2=1,T*+T?=1, TT, =0 ve %(Tf+T22+T32)=I (4.59)

kosullarini sagladiklari,(4.42) goz oniine alindiginda aciktir. (4.54), (4.55), (4.56)
ve (4.57), (4.58), (4.59) ifadeleri disiintldiigiinde, sirasi ile, 2¢,£c; +¢, =0 ve

=1, T'+T; =1, TT, =0, %(TIZ+T22+T32):I, 0L k=123,i%], ik,

j <k, elde edilir. Boylece a72) sikkinin ispat1 tamamlanmis olur.

Ek D tablosunda 289400 numarali satirlar go6z Oniine alinirsa
2¢c,tc, ¢ € {—2,—1,0,1, 2} oldugu goriiliir. Dikkat edilirse bu tigliiler, 2., 3. ve
5. bloklarm tiim ikili ve ticlii alt kombinasyonlarinin gériinmesiyle bulunmustur.

Bu bloklarin ii¢ii ayn1 anda (4.45) ifadesinde goriindiigiinde, T,, T, ve T,
1
matrislerinin TT,T, =0 ve E(le +T, +T32): I kosullarini sagladig, (4.42) goz

oniline alindiginda agiktir. Boylece a73) sikkinin ispati tamamlanar.

Ek D tablosunda 401-416, 417-432, 433-448 numarali satirlar géz Oniine

alindiginda, sirasi ile,

(el ey £ e5]) = (1,2), (4.60)
(Jeal e £e5]) = (1,2), (4.61)
(les)s|e £es]) = (1.2) (4.62)
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oldugu goriiliir. Dikkat edilirse bu tigliiler, 1 ve 4, 1 ve 6, 1 ve 7 ikili bloklarinin

goriinmesi ile bulunmugstur. Bu bloklar (4.45) ifadesinde goriindiigiinde, T,, T,

ve T, matrislerinin, sirasi ile,

T =1, TT,=T, ve T.T, =T,, (4.63)
T, =1, TT,=T, ve T.T,=T, (4.64)
T, =1, T'T,=T, ve TT, =T, (4.65)

kosullarin1 sagladiklari, (4.42) gbz Oniline alindiginda aciktir. (4.60), (4.61),
(4.62) ve (4.63), (4.64), (4.65) ifadeleri diisiiniildiigiinde, siras1 ile,

(l

i #k, j<k,elde edilir. Boylece a74) sikkinin ispati tamamlanmis olur.

¢, xe)=(12) ve T =1, TT =T, TT,=T, i,jk=123, iz ],

2

Ek D tablosunda 463-564, 565-680, 681-800 numarali satirlar géz Oniine

alindiginda, sirasi ile,

(Je ¢ Jes]) ={(0.1), (L)}, (4.66)
(|le £e5)s]es]) = {(0.1), (1,1}, (4.67)
(Je, £l |a]) ={(0.1),(1,1)} (4.68)
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oldugu goriiliir. Dikkat edilirse bu iigliiler, sirasi ile, 1.,2.,7.; 1.,3.,6.; 1.,4.,5. G¢lii
bloklarinin goériinmesi ile elde edilmistir. Bu bloklar (4.45) ifadesinde

goriindiigiinde T,, T, ve T, matrislerinin, sirast ile,

T'T,=T, ve T, =T,; (4.69)
T'T,=T, ve T.T,=T,; (4.70)
T,T,=T, ve T.T, =T, (4.71)

kosullarini sagladiklar1 (4.42) g6z oniine alindiginda aciktir. (4.66), (4.67), (4.68)
ve (4.69), (4.70), (4.71) ifadeleri disiiniildiigiinde, swras1 ile,

3

(‘cl. icj

&l)={(0.1),(L1)} ve T'T, =T, TT =T, i, j,k=123, i</, i#k,

Jj #k, elde edilir. Dolayisiyla a75) sikkinin ispat1 ve boylece teoremin gereklilik

kisminin ispat1 tamamlanur.

Yeterlilik kismi ic¢in teoremin siklarindaki kosullarin, (4.44) denklemini

sagladigini gostermek yeterlidir. |



BOLUM 5. TARTISMALAR VE ONERILER

¢.¢,c,€C\{0} ve X, X,,X;eC,\{0} olmak iizere, X=¢X +¢,X,+cX,

lineer kombinasyonu goz oniine alinsin.

X,, X, ve X, stfirdan farkli karsilikli degismeli EP matrisler olduklarinda onlarin,
nonsingiiler blok matrisler kullanilarak nasil yazilabilecegini gdsteren bir sonug
Bolim 4’te ortaya konulmaktadir. X, X, ve X, karsilikli degismeli involutif

matrisler olduklarinda X matrisinin tripotent oldugu durumlar [18] ¢alismasinda

karakterize edilmis olup bu sonucun farkli bir ispati Bolim 4’te verilmektedir.

Ayrica, X;, X, ve X, sifirdan farkli karsilikli degismeli tripotent matrisler

oldugunda, X matrisinin tripotent oldugu durumlar da Boliim 4’te karakterize

edilmektedir.

Sonug olarak calisma boyunca biri daha once verilen bir teoremin alternatif ispati

olmak tizere ii¢ tane teorem ifade ve ispat edilmistir.

Degismeli iki tripotent matrisin lineer kombinasyonunun tripotent oldugu kosullar
kullanilarak,  degismeli  iki  genellestirilmis  involutif = matrisin  lineer
kombinasyonunun genellestirilmis involutif matris olmast i¢in gerekli ve yeterli

kosullar [12] ¢alismasinda mevcuttur.

Ayn1 mantikla, bu ¢alismada elde edilen sonuglar kullanilarak, [12] ¢calismasindakine
benzer bir yolla karsilikli degismeli li¢ genellestirilmis involutif matrisin lineer
kombinasyonunun ne zaman genellestirilmis involutif matris olacagi sorusuna cevap
aranabilir. Bunu yaparken Teorem 2.1.10 veya Teorem 2.1.11 ve Teorem 4.1.1’den

faydalanilabilir.
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EKLER

Ek A. Teorem 4.2.1. ile ilgili Algoritma

11 1 1 -1 -1 -1 -1 a, a, a; b,
Adml ) D=1 1 -1 -1 1 1 -1 -1|, A=|a, a, a,|, b=|b
1 -1 1 -1 1 -1 1 -1 a,, Ay, Qg b,

matrislerini olustur.

Admm?2 ) i, j, k degiskenleri igin, sirasi ile, 1’den 6’ya; i+1’den 7’ye; j+1’den

8 ’e, birer birer artacak sekilde ti¢ dongii ag.

dli d2i d31'
Adim3) D matrisinin | d,; d,; d,; | bicimli alt matrisini A matrisi olarak ata.
dlk de d3k

Adim4 ) p,r,s degiskenleri i¢in —1’den 1 e birer birer artacak sekilde ii¢c dongii ag.

p
AdimS) | » | vektoriinii b vektori olarak ata.

S

X
Adimé6 ) A| y |=b matris denklemini ¢6z.

z

Adim7 ) A (katsayilar matrisi), b (karsi taraf vektori), (x,3,z) ((c,c,.c;)

tiglileri), (i, j,k) (goriinen blok iigliileri), ifadelerini yazdur.

Adim8 ) Adim4) ve Adim2)’de agilan {iger adet alt1 dongiiyii sirast ile kapat.



Ek B. Involutif Matrisler icin Céziimler
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Sira No | Katsayillar Matrisinin Satirlar1 | Kars1 Taraf Vektorii (¢;,¢5,¢5) | Blok No
1 {[1,1,-1], [1,-1,1], [1,-1,-1]} {[1,1,-1]} (1,1,1) 2,34
2 {[1,1,-11, [1,-1,1], [-1,1,1]} {[1,1,1]} (1,1,1) 2,3,5
3 {[1,1,-11, [1,-1,-1], [-1,1,-1]} {[1,-1,-11} (1,1,1) 2,4,6
4 {[1,1,-1], [-1,1,1], [-1,1,-1]} {[1,1,-1]} (1,1,1) 2,5,6
5 {[1,-1,11, [1,-1,-1], [-1,-1,1]} {[1,-1,-1]1} (1,1,1) 34,7
6 {[1,-1,1], [-1,1,1], [-1,-1,1]} {[1,1,-1]} (1,1,1) 3,5,7
7 {[1,-1,-1], [-1,1,-1], [-1,-1,1]} {[-1,-1,-11} (1,1,1) 4,6,7
8 {[-1,1,1], [-1,1,-1], [-1,-1,1]} {[1,-1,-1]} (1,1,1) 5,6,7
9 {[1,1,-1], [1,-1,1], [1,-1,-1]} {[-1,-1,1]} (-1,-1,-1) 2,34
10 {[1,1,-11, [1,-1,1], [-1,1,1]} {[-1,-1,-11} (-1-1,-1) 2,3,5
11 {[1,1,-11, [1,-1,-1], [-1,1,-1]} {[-1,1,1]} (-1,-1,-1) 2,4,6
12 {[1,1,-1], [-1,1,1], [-1,1,-1]} {[-1,-1,1]} (-1,-1-1) 2,5,6
13 {[1,-1,11, [1,-1,-1], [-1,-1,1]} {[-1,1,1]} (-1,-1-1) 3.4,7
14 {[1,-1,1], [-1,1,1], [-1,-1,1]} {[-1,-1,1]} (-1,-1,-1) 3,5,7
15 {[1,-1,-1], [-1,1,-1], [-1,-1,1]} {[1,1,11} (-1,-1,-1) 4,6,7
16 {[-1,1,1], [-1,1,-1], [-1,-1,1]} {[-1,1,1]} (-1,-1,-1) 5,6,7
17 {[1,1,-1], [1,-1,1], [1,-1,-1]} {[1,1,01} (1,1/2,1/2) 2,34
18 {[1,1,-11, [1,-1,1], [-1,1,1]} {[1,1,01} (1,1/2,1/2) 2,3,5
19 {[1,1,-11, [1,-1,-1], [-1,1,-1]} {[1,0,-1]} (1,1/2,1/2) 2,4,6
20 {[1,1,-1], [-1,1,1], [-1,1,-1]} {[1,0,-1]} (1,1/2,1/2) 2,5,6
21 {[1,-1,11, [1,-1,-1], [-1,-1,1]} {[1,0,-1]} (1,1/2,1/2) 3.4,7
22 {[1,-1,1], [-1,1,1], [-1,-1,1]} {[1,0,-1]} (1,1/2,1/2) 3,5,7
23 {[1,-1,-1], [-1,1,-1], [-1,-1,1]} {[0,-1,-1]} (1,1/2,1/2) 4,6,7
24 {[-1,1,1], [-1,1,-1], [-1,-1,1]} {[0,-1,-1]} (1,1/2,1/2) 5,6,7
25 {[1,1,-1], [1,-1,1], [1,-1,-1]} {[-1,-1,0]} (-1,-1/2,-1/2) 2,34
26 {[1,1,-11, [1,-1,1], [-1,1,1]} {[-1,-1,0]} (-1,-1/2-1/2) 2,3,5
27 {[1,1,-11, [1,-1,-1], [-1,1,-1]} {[-1,0,1]} (-1,-1/2-1/2) 2,4,6
28 {[1,1,-1], [-1,1,1], [-1,1,-1]} {[-1,0,1]} (-1,-1/2-1/2) 2,5,6
29 {[1,-1,11, [1,-1,-1], [-1,-1,1]} {[-1,0,1]} (-1,-1/2,-1/2) 3.4,7
30 {[1,-1,1], [-1,1,1], [-1,-1,1]} {[-1,0,1]} (-1,-1/2,-1/2) 3,5,7
31 {[1,-1,-1], [-1,1,-1], [-1,-1,1]} {[0,1,11} (-1,-1/2,-1/2) 4,6,7
32 {[-1,1,1], [-1,1,-1], [-1,-1,1]} {[0,1,17} (-1,-1/2,-1/2) 5,6,7
33 {[1,1,-1], [1,-1,1], [1,-1,-1]} {[1,0,-1]} (1/2,1,172) 2,34
34 {[1,1,-11, [1,-1,1], [-1,1,1]} {[1,0,17} (1/2,1,172) 2,3,5
35 {[1,1,-11, [1,-1,-1], [-1,1,-1]} {[1,-1,0]} (1/2,1,172) 2,4,6
36 {[1,1,-1], [-1,1,1], [-1,1,-1]} {[1,1,01} (1/2,1,172) 2,5,6
37 {[1,-1,11, [1,-1,-1], [-1,-1,1]} {[0,-1,-1]} (1/2,1,1/2) 34,7
38 {[1,-1,1], [-1,1,1], [-1,-1,1]} {[0,1,-1]} (1/2,1,172) 3,5,7
39 {[1,-1,-1], [-1,1,-1], [-1,-1,1]} {[-1,0,-1]} (1/2,1,1/2) 4,6,7
40 {[-1,1,1], [-1,1,-1], [-1,-1,1]} {[1,0,-1]} (1/2,1,1/2) 5,6,7
41 {[1,1,-1], [1,-1,1], [1,-1,-1]} {[-1,0,1]} (-12,-1,-1/2) 2,34
42 {[1,1,-11, [1,-1,1], [-1,1,1]} {[-1,0,-1]} (-1/2,-1,-1/2) 2,3,5
43 {[1,1,-11, [1,-1,-1], [-1,1,-1]} {[-1,1,0]} (-12,-1,-1/2) 2,4,6
44 {[1,1,-1], [-1,1,1], [-1,1,-1]} {[-1,-1,0]} (-1/2,-1,-1/2) 2,5,6
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Sira No | Katsayilar Matrisinin Satirlar1 | Kars1 Taraf Vektorii (¢,,¢,,¢5) | Blok No
45 {[1,-1,11, [1,-1,-1], [-1,-1,1]} {[0,1,1]} (-1/2,-1,-1/2) 34,7
46 {[1,-1,1], [-1,1,1], [-1,-1,1]} {[0,-1,1]} (-1/2,-1,-1/2) 3,57
47 {[1,-1,-1], [-1,1,-1], [-1,-1,1]} {[1,0,17} (-12,-1,-1/2) 4,6,7
48 {[-1,1,1], [-1,1,-1], [-1,-1,1]} {[-1,0,1]} (-1/2,-1,-1/2) 5,6,7
49 {[1,1,-1], [1,-1,1], [1,-1,-1]} {[0,1,-1]} (1/2,1/2,1) 2,34
50 {[1,1,-11, [1,-1,1], [-1,1,1]} {[0,1,11} (1/2,1/2,1) 2,3,5
51 {[1,1,-11, [1,-1,-1], [-1,1,-1]} {[0,-1,-1]} (1/2,1/2,1) 2,4,6
52 {[1,1,-1], [-1,1,1], [-1,1,-1]} {[0,1,-1]} (1/2,1/2,1) 2,5,6
53 {[1,-1,11, [1,-1,-1], [-1,-1,1]} {[1,-1,0]} (1/2,1/2,1) 3.4,7
54 {[1,-1,1], [-1,1,1], [-1,-1,1]} {[1,1,0]} (1/2,1/2,1) 3,57
55 {[1,-1,-1], [-1,1,-1], [-1,-1,1]} {[-1,-1,0]} (1/2,1/2,1) 4,6,7
56 {[-1,1,1], [-1,1,-1], [-1,-1,1]} {[1,-1,0]} (1/2,1/2,1) 5,6,7
57 {[1,1,-1], [1,-1,1], [1,-1,-1]} {[0,-1,1]} (-1/2,-1/2,-1) 2,34
58 {[1,1,-11, [1,-1,1], [-1,1,1]} {[0,-1,-1]} (-1/2,-1/2,-1) 2,35
59 {[1,1,-11, [1,-1,-1], [-1,1,-1]} {[0,1,1]} (-1/2,-1/2,-1) 2,4,6
60 {[1,1,-1], [-1,1,1], [-1,1,-1]} {[0,-1,1]} (-1/2,-1/2,-1) 2,5,6
61 {[1,-1,11, [1,-1,-1], [-1,-1,1]} {[-1,1,0]} (-1/2,-1/2,-1) 34,7
62 {[1,-1,1], [-1,1,1], [-1,-1,1]} {[-1,-1,0]} (-1/2,-1/2,-1) 3,57
63 {[1,-1,-1], [-1,1,-1], [-1,-1,1]} {[1,1,01} (-1/2,-1/2,-1) 4,6,7
64 {[-1,1,1], [-1,1,-1], [-1,-1,1]} {[-1,1,0]} (-1/2,-1/2,-1) 5,6,7
65 {[1,1,11, [1,1,-1], [1,-1,-1]} {[1,-1,1]} (1,-1,1) 1,2,4
66 {[1,1,11, [1,1,-1], [-1,1,1]} {[1,-1,-1]} (1,-1,1) 1,2,5
67 {1,1,11, [1,-1,-1], [-1,-1,1]} {[1,1,11} (1,-1,1) 1,4,7
68 {[1,1,1], [-1,1,1], [-1,-1,1]} {[1,-1,1]} (1,-1,1) 1,5,7
69 {[1,1,-1], [1,-1,-1], [-1,-1,-1]} {[-1,1,-1]} (1,-1,1) 2,4,8
70 {[1,1,-11, [-1,1,1], [-1,-1,-1]} {[-1,-1,-11} (1,-1,1) 2,5,8
71 {[1,-1,-1], [-1,-1,1], [-1,-1,-1]} {[1,1,-1]} (1,-1,1) 4,78
72 {[-1,1,1], [-1,-1,1], [-1,-1,-1]} {[-1,1,-1]} (1,-1,1) 5,7,8
73 {[1,1,11, [1,1,-1], [1,-1,-1]} {[-1,1,-1]} (-1,1,-1) 1,2,4
74 {[1,1,11, [1,1,-1], [-1,1,1]} {[-1,1,1]} (-1,1,-1) 1,2,5
75 {1,1,11, [1,-1,-1], [-1,-1,1]} {[-1,-1,-11} (-1,1,-1) 1,4,7
76 {[1,1,1], [-1,1,1], [-1,-1,1]} {[-1,1,-1]} (-1,1,-1) 1,5,7
77 {[1,1,-1], [1,-1,-1], [-1,-1,-1]} {[1,-1,1]} (-1,1,-1) 2,4,8
78 {[1,1,-11, [-1,1,1], [-1,-1,-1]} {[1,1,11} (-1,1,-1) 2,5,8
79 {[1,-1,-1], [-1,-1,1], [-1,-1,-1]} {[-1,-1,1]} (-1,1,-1) 4,7,8
80 {[-1,1,1], [-1,-1,1], [-1,-1,-1]} {[1,-1,1]} (-1,1,-1) 5,7,8
81 {[1,1,11, [1,1,-1], [1,-1,-1]} {[1,0,17} (1,-1/2,1/2) 1,2,4
82 {[1,1,11, [1,1,-1], [-1,1,1]} {[1,0,-1]} (1,-1/2,1/2) 1,2,5
83 {1,1,11, [1,-1,-1], [-1,-1,1]} {[1,1,0]} (1,-1/2,172) 1,4,7
84 {[1,1,1], [-1,1,1], [-1,-1,1]} {[1,-1,0]} (1,-1/2,172) 1,5,7
85 {[1,1,-1], [1,-1,-1], [-1,-1,-1]} {[0,1,-1]} (1,-1/2,172) 24,8
86 {[1,1,-11, [-1,1,1], [-1,-1,-1]} {[0,-1,-1]} (1,-1/2,1/2) 2,5,8
87 {[1,-1,-1], [-1,-1,1], [-1,-1,-1]} {[1,0,-1]} (1,-1/2,1/2) 4,78
88 {[-1,1,1], [-1,-1,1], [-1,-1,-1]} {[-1,0,-1]} (1,-1/2,1/2) 5,7,8
89 {[1,1,11, [1,1,-1], [1,-1,-1]} {[-1,0,-1]} (-1,1/2,-1/2) 1,2,4
90 {[1,1,11, [1,1,-1], [-1,1,1]} {[-1,0,1]} (-1,1/2,-1/2) 1,2,5
91 {1,1,11, [1,-1,-1], [-1,-1,1]} {[-1,-1,0]} (-1,1/2,-1/2) 1,4,7
92 {[1,1,1], [-1,1,1], [-1,-1,1]} {[-1,1,0]} (-1,12,-1/2) 1,5,7
93 {[1,1,-1], [1,-1,-1], [-1,-1,-1]} {[0,-1,1]} (-1,1/2,-1/2) 24,8
94 {[1,1,-11, [-1,1,1], [-1,-1,-1]} {[0,1,1]} (-1,1/2,-1/2) 2,5,8
95 {[1,-1,-1], [-1,-1,1], [-1,-1,-1]} {[-1,0,1]} (-1,1/2,-1/2) 4,78
96 {[-1,1,1], [-1,-1,1], [-1,-1,-1]} {[1,0,17} (-1,1/2,-1/2) 5,7,8
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97 {[1,1,1], [1,1,-1], [1,-1,-1]} {[0,-1,1]} (12,-1,172) 1,2,4
98 {[1,1,11, [1,1,-1], [-1,1,1]} {[0,-1,-1]} (12,-1,172) 1,2,5
99 {[1,1,1], [1,-1,-1], [-1,-1,1]} {[0,1,11} (1/2,-1,1/2) 1,4,7
100 {[1,1,11, [-1,1,1], [-1,-1,1]} {[0,~1,1]} (1/2,-1,1/2) 1,5,7
101 {[1,1,-1], [1,-1,-1], [-1,-1,-1]} {[-1,1,0]} (12,-1,1/2) 2,48
102 {[1,1,-1], [-1,1,1], [-1,-1,-1]} {[-1,-1,0]} (12,-1,172) 2,5,8
103 {1,-1-1], [-1,-1,1], [-1,-1,-1]} {[1,1,0]} (12,-1,172) 4,7,8
104 {-1,1,1], [-1,-1,1], [-1,-1,-1]} {[-1,1,0]} (12,-1,172) 5,7,8
105 {[1,1,1], [1,1,-1], [1,-1,-1]} {[0,1,-1]} (-1/2,1,-1/2) 1,2,4
106 {[1,1,1], [1,1,-1], [-1,1,1]} {[0,1,1]} (-1/2,1,-1/2) 1,2,5
107 {[1,1,1], [1,-1,-1], [-1,-1,1]} {[0,-1,-1]} (-1/2,1,-1/2) 1,4,7
108 {[1,1,11, [-1,1,1], [-1,-1,1]} {[0,1,-1]} (-1/2,1,-1/2) 1,5,7
109 {[1,1,-1], [1,-1,-1], [-1,-1,-1]} {[1,-1,0]} (-1/2,1,-1/2) 2,48
110 {[1,1,-11], [-1,1,1], [-1,-1,-1]} {[1,1,01} (-1/2,1,-1/2) 2,5,8
111 {1,-1-1], [-1,-1,1], [-1,-1,-1]} {[-1,-1,0]} (-1/2,1,-1/2) 4,7,8
112 {-1,1,1], [-1,-1,1], [-1,-1,-1]} {[1,-1,0]} (-1/2,1,-1/2) 5,7,8
113 {[1,1,1], [1,1,-1], [1,-1,-1]} {[1,-1,0]} (12,-1/2,1) 1,24
114 {[1,1,1], [1,1,-1], [-1,1,1]} {[1,-1,0]} (12,-1/2,1) 1,2,5
115 {[1,1,1], [1,-1,-1], [-1,-1,1]} {[1,0,11} (1/2,-1/2,1) 1,4,7
116 {[1,1,11, [-1,1,1], [-1,-1,1]} {[1,0,17} (1/2,-1/2,1) 1,5,7
117 {[1,1,-1], [1,-1,-1], [-1,-1,-1]} {[-1,0,-1]} (1/2,-1/2,1) 2,48
118 {[1,1,-11, [-1,1,1], [-1,-1,-1]} {[-1,0,-1]} (1/2,-1/2,1) 2,5,8
119 {1,-1-1], [-1,-1,1], [-1,-1,-1]} {[0,1,-1]} (12,-1/2,1) 4,7,8
120 {-1,1,1], [-1,-1,1], [-1,-1,-1}] {[0,1,-1]} (12,-1/2,1) 5,7,8
121 {[1,1,11, [1,1,-1], [1,-1,-1]} {[-1,1,0]} (-1/2,12,-1) 1,24
122 {[1,1,11, [1,1,-1], [-1,1,1]} {[-1,1,0]} (-1/2,12,-1) 1,2,5
123 {[1,1,1], [1,-1,-1], [-1,-1,1]} {[-1,0,-1]} (-1/2,12,-1) 1,4,7
124 {[1,1,11, [-1,1,1], [-1,-1,1]} {[-1,0,-1]} (-1/2,12,-1) 1,5,7
125 {[1,1,-1], [1,-1,-1], [-1,-1,-1]} {[1,0,17} (-1/2,12,-1) 2,48
126 {[1,1,-11, [-1,1,1], [-1,-1,-1]} {[1,0,11} (-1/2,12,-1) 2,5,8
127 {1,-1-1], [-1,-1,1], [-1,-1,-1]} {[0,-1,1]} (-1/2,12,-1) 4,7,8
128 {-1,1,1], [-1,-1,1], [-1,-1,-1]} {[0,-1,1]} (-1/2,12,-1) 5,7,8
129 {[1,1,1], [1,1,-1], [1,-1,1]} {[-1,1,1]} (1,-1,-1) 1,2,3
130 {[1,1,11, [1,1,-1], [-1,1,-1]} {[-1,1,-1]} (1,-1,-1) 1,2,6
131 {[1,1,11, [1,-1,1], [-1,-1,1]} {[-1,1,-1]} (1,-1,-1) 1,3,7
132 {[1,1,11, [-1,1,-1], [-1,-1,1]} {[-1,-1,-11} (1,-1,-1) 1,6,7
133 {[1,1,-11, [1,-1,1], [-1,-1,-1]} {[1,1,11} (1,-1,-1) 2,3,8
134 {[1,1,-1], [-1,1,-1], [-1,-1,-1]} {[1,-1,1]} (1,-1,-1) 2,6,8
135 {1,-1,1], [-1,-1,1], [-1,-1,-1]} {[1,-1,1]} (1,-1,-1) 3,78
136 {-1,1,-1], [-1,-1,1], [-1,-1,-1]} {[-1,-1,1]} (1,-1,-1) 6,7,8
137 {[1,1,11, [1,1,-1], [1,-1,1]} {[1,-1,-11} (-1,1,1) 1,2,3
138 {[1,1,11, [1,1,-1], [-1,1,-1]} {[1,-1,1]} (-1,1,1) 1,2,6
139 {[1,1,11, [1,-1,1], [-1,-1,1]} {[1,-1,1]} (-1,1,1) 1,3,7
140 {[1,1,11, [-1,1,-1], [-1,-1,1]} {[1,1,17} (-1,1,1) 1,6,7
141 {[1,1,-11, [1,-1,1], [-1,-1,-1]} {[-1,-1,-11} (-1,1,1) 2,3,8
142 {[1,1,-1], [-1,1,-1], [-1,-1,-1]} {[-1,1,-1]} -1,1,1) 2,6,8
143 {1,-1,1], [-1,-1,1], [-1,-1,-1]} {[-1,1,-1]} (-1,1,1) 3,78
144 {-1,1,-1], [-1,-1,1], [-1,-1,-1]} {[1,1,-1]} (-1,1,1) 6,7,8
145 {[1,1,1], [1,1,-1], [1,-1,1]} {[0,1,1]} (1,-172,-1/2) 1,2,3
146 {[1,1,11, [1,1,-1], [-1,1,-1]} {[0,1,-1]} (1,-172,-1/2) 1,2,6
147 {[1,1,1], [1,-1,1], [-1,-1,1]} {[0,1,-1]} (1,-1/2,-1/2) 1,3,7
148 {[1,1,1], [-1,1,-1], [-1,-1,1]} {[0,-1,-1]} (1,-1/2,-1/2) 1,6,7
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149 {[1,1,-11, [1,-1,1], [-1,-1,-1]} {[1,1,0]} (1,-172,-1/2) 2,3,8
150 {[1,1,-1], [-1,1,-1], [-1,-1,-1]} {[1,-1,0]} (1,-172,-1/2) 2,6,8
151 {[1,-1,1], [-1,-1,1], [-1,-1,-1]} {[1,-1,0]} (1,-1/2,-1/2) 3,7,8
152 {[-1,1,-1], [-1,-1,1], [-1,-1,-1]} {[-1,-1,0]} (1,-1/2,-1/2) 6,7,8
153 {[1,1,11, [1,1,-1], [1,-1,1]} {[0,-1,-1]} (-1,1/2,1/2) 1,2,3
154 {[1,1,11, [1,1,-1], [-1,1,-1]} {[0,~1,1]} (-1,1/2,1/2) 1,2,6
155 {[1,1,1], [1,-1,1], [-1,-1,1]} {[0,-1,1]} (-1,1/2,1/2) 1,3,7
156 {1,1,1], [-1,1,-1], [-1,-1,1]} {[0,1,1]} (-1,1/2,1/2) 1,6,7
157 {[1,1,-11, [1,-1,1], [-1,-1,-1]} {[-1,-1,0]} (-1,1/2,172) 2,3,8
158 {[1,1,-1], [-1,1,-1], [-1,-1,-1]} {[-1,1,0]} (-1,1/2,1/2) 2,6,8
159 {[1,-1,1], [-1,-1,1], [-1,-1,-1]} {[-1,1,0]} (-1,1/2,1/2) 3,7,8
160 {[-1,1,-1], [-1,-1,1], [-1,-1,-1]} {[1,1,01} (-1,1/2,1/2) 6,7,8
161 {[1,1,11, [1,1,-1], [1,-1,1]} {[-1,0,1]} (12,-1,-1/2) 1,2,3
162 {[1,1,11, [1,1,-1], [-1,1,-1]} {[-1,0,-1]} (12,-1,-1/2) 1,2,6
163 {[1,1,1], [1,-1,1], [-1,-1,1]} {[-1,1,0]} (12,-1,-1/2) 1,3,7
164 {1,1,11, [-1,1,-1], [-1,-1,1]} {[-1,-1,0]} (12,-1,-1/2) 1,6,7
165 {[1,1,-11, [1,-1,1], [-1,-1,-1]} {[0,1,1]} (12,-1,-1/2) 2,3,8
166 {[1,1,-1], [-1,1,-1], [-1,-1,-1]} {[0,-1,1]} (12,-1,-1/2) 2,6,8
167 {[1,-1,1], [-1,-1,1], [-1,-1,-1]} {[1,0,11} (12,-1,-1/2) 3,7,8
168 {[-1,1,-1], [-1,-1,1], [-1,-1,-1]} {[-1,0,1]} (12,-1,-1/2) 6,7,8
169 {[1,1,11, [1,1,-1], [1,-1,1]} {[1,0,-1]} (-1/2,1,1/2) 1,2,3
170 {[1,1,11, [1,1,-1], [-1,1,-1]} {[1,0,11} (-1/2,1,1/2) 1,2,6
171 {[1,1,1], [1,-1,1], [-1,-1,1]} {[1,-1,0]} (-1/2,1,172) 1,3,7
172 {1,1,11, [-1,1,-1], [-1,-1,1]} {[1,1,01} (-1/2,1,1/2) 1,6,7
173 {[1,1,-11, [1,-1,1], [-1,-1,-1]} {[0,-1,-1]} (-1/2,1,172) 2,3,8
174 {[1,1,-1], [-1,1,-1], [-1,-1,-1]} {[0,1,-1]} (-1/2,1,172) 2,6,8
175 {[1,-1,1], [-1,-1,1], [-1,-1,-1]} {[-1,0,-1]} (-1/2,1,1/2) 3,7,8
176 {[-1,1,-1], [-1,-1,1], [-1,-1,-1]} {[1,0,-1]} (-1/2,1,1/2) 6,7,8
177 {[1,1,11, [1,1,-1], [1,-1,1]} {[-1,1,0]} (12,-1/2,-1) 1,2,3
178 {[1,1,11, [1,1,-1], [-1,1,-1]} {[-1,1,0]} (12,-172,-1) 1,2,6
179 {[1,1,1], [1,-1,1], [-1,-1,1]} {[-1,0,-1]} (12,-172,-1) 1,3,7
180 {1,1,11, [-1,1,-1], [-1,-1,1]} {[-1,0,-1]} (12,-1/2,-1) 1,6,7
181 {[1,1,-11, [1,-1,1], [-1,-1,-1]} {[1,0,17} (12,-1/2,-1) 2,3,8
182 {[1,1,-1], [-1,1,-1], [-1,-1,-1]} {[1,0,1]} (12,-1/2,-1) 2,6,8
183 {[1,-1,1], [-1,-1,1], [-1,-1,-1]} {[0,~1,1]} (12,-1/2,-1) 3,7,8
184 {[-1,1,-1], [-1,-1,1], [-1,-1,-1]} {[0,~1,1]} (12,-1/2,-1) 6,7,8
185 {[1,1,11, [1,1,-1], [1,-1,1]} {[1,-1,0]} (-1/2,1/2,1) 1,2,3
186 {[1,1,11, [1,1,-1], [-1,1,-1]} {[1,-1,0]} (-1/2,1/2,1) 1,2,6
187 {[1,1,1], [1,-1,1], [-1,-1,1]} {[1,0,17} (-1/2,1/2,1) 1,3,7
188 {1,1,11, [-1,1,-1], [-1,-1,1]} {[1,0,17} (-1/2,1/2,1) 1,6,7
189 {[1,1,-11, [1,-1,1], [-1,-1,-1]} {[-1,0,-1]} (-1/2,1/2,1) 2,3,8
190 {[1,1,-1], [-1,1,-1], [-1,-1,-1]} {[-1,0,-1]} (-1/2,1/2,1) 2,6,8
191 {[1,-1,1], [-1,-1,1], [-1,-1,-1]} {[0,1,-1]} (-1/2,1/2,1) 3,7,8
192 {[-1,1,-1], [-1,-1,1], [-1,-1,-1]} {[0,1,-1]} (-1/2,1/2,1) 6,7,8
193 {[1,1,11, [1,-1,1], [1,-1,-1]} {[1,-1 1]} (1,1,-1) 1,3,4
194 {[1,1,11, [1,-1,1], [-1,1,1]} {[1,-1,-1]} (1,1,-1) 1,3,5
195 {1,1,11, [1,-1,-1], [-1,1,-1]} {[1, 1]} (1,1,-1) 1,4,6
196 {[1,1,1], [-1,1,1], [-1,1,-1]} {[1,-1,1]} (1,1,-1) 1,5,6
197 {1,-1,1], [1,-1,-1], [-1,-1,-1]} {[-1,1,-1]} (1,1,-1) 3,48
198 {[1,-1,11, [-1,1,1], [-1,-1,-1]} {[-1,-1,-11} (1,1,-1) 3,58
199 {[1,-1,-1], [-1,1,-1], [-1,-1,-1]} {[1,1,-1]} (1,1,-1) 4,6,8
200 {[-1,1,1], [-1,1,-1], [-1,-1,-1]} {[-1,1,-1]} (1,1,-1) 5,6,8
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201 {[1,1,1], [1,-1,1], [1,-1,-1]} {[-1,1,-1]} (-1,-1,1) 1,34
202 {[1,1,1], [1,-1,1], [-1,1,1]} {[-1,1,1]} (-1,-1,1) 1,3,5
203 {[1,1,1], [1,-1,-1], [-1,1,-1]} {[-1,-1,-11} (-1,-1,1) 1,4,6
204 {[1,1,11, [-1,1,1], [-1,1,-1]} {[-1,1,-1]} (-1,-1,1) 1,5,6
205 {[1,-1,1], [1,-1,-1], [-1,-1,-1]} {[1,-1,1]} (-1,-1,1) 34,8
206 {[1,-1,11, [-1,1,1], [-1,-1,-1]} {[1,1,11} (-1,-1,1) 3,5,8
207 {1,-1-1], [-1,1,-1], [-1,-1,-1]} {[-1,-1,1]} (-1,-1,1) 4,6,8
208 {-1,1,1], [-1,1,-1], [-1,-1,-1]} {[1,-1,1]} (-1,-1,1) 5,6,8
209 {[1,1,1], [1,-1,1], [1,-1,-1]} {[1,0,17} (1,12,-1/2) 1,34
210 {[1,1,1], [1,-1,1], [-1,1,1]} {[1,0,-1]} (1,12,-1/2) 1,3,5
211 {[1,1,1], [1,-1,-1], [-1,1,-1]} {[1,1,01} (1,172,-1/2) 1,4,6
212 {[1,1,11, [-1,1,1], [-1,1,-1]} {[1,-1,0]} (1,172,-1/2) 1,5,6
213 {[1,-1,1], [1,-1,-1], [-1,-1,-1]} {[0,1,-1]} (1,172,-1/2) 34,8
214 {[1,-1,11, [-1,1,1], [-1,-1,-1]} {[0,-1,-1]} (1,172,-1/2) 3,5,8
215 {1,-1-1], [-1,1,-1], [-1,-1,-1]} {[1,0,-1]} (1,12,-1/2) 4,6,8
216 {-1,1,1], [-1,1,-1], [-1,-1,-1]} {[-1,0,-1]} (1,12,-1/2) 5,6,8
217 {[1,1,1], [1,-1,1], [1,-1,-1]} {[-1,0,-1]} (-1,-1/2,1/2) 1,34
218 {[1,1,1], [1,-1,1], [-1,1,1]} {[-1,0,1]} (-1,-1/2,1/2) 1,3,5
219 {[1,1,1],[1,-1,-1], [-1,1,-1]} {[-1,-1,0]} (-1,-1/2,1/2) 1,4,6
220 {[1,1,1], [-1,1,1], [-1,1,-1]} {[-1,1,0]} (-1,-1/2,1/2) 1,5,6
221 {[1,-1,1], [1,-1,-1], [-1,-1,-1]} {[0,~1,1]} (-1,-1/2,1/2) 34,8
222 {[1,-1,11, [-1,1,1], [-1,-1,-1]} {[0,1,11} (-1,-1/2,1/2) 3,5,8
223 {1,-1,-1], [-1,1,-1], [-1,-1,-1]} {[-1,0,1]} (-1,-1/2,1/2) 4,6,8
224 {-1,1,1], [-1,1,-1], [-1,-1,-1]} {[1,0,17} (-1,-1/2,1/2) 5,6,8
225 {[1,1,1], [1,-1,1], [1,-1,-1]} {[1,-1,0]} (12,1,-1/2) 1,34
226 {[1,1,1], [1,-1,1], [-1,1,1]} {[1,-1,0]} (12,1,-1/2) 1,3,5
227 {[1,1,1],[1,-1,-1], [-1,1,-1]} {[1,0,17} (1/2,1,-1/2) 1,4,6
228 {[1,1,1], [-1,1,1], [-1,1,-1]} {[1,0,17} (1/2,1,-1/2) 1,5,6
229 {[1,-1,1], [1,-1,-1], [-1,-1,-1]} {[-1,0,-1]} (1/2,1,-1/2) 34,8
230 {[1,-1,11, [-1,1,1], [-1,-1,-1]} {[-1,0,-1]} (172,1,-1/2) 3,5,8
231 {1,-1,-1], [-1,1,-1], [-1,-1,-1]} {[0,1,-1]} (12,1,-1/2) 4,6,8
232 {-1,1,1], [-1,1,-1], [-1,-1,-1]} {[0,1,-1]} (12,1,-1/2) 5,6,8
233 {[1,1,1], [1,-1,1], [1,-1,-1]} {[-1,1,0]} (-122,-1,1/2) 1,34
234 {[1,1,1], [1,-1,1], [-1,1,1]} {[-1,1,0]} (-122,-1,1/2) 1,3,5
235 {[1,1,1], [1,-1,-1], [-1,1,-1]} {[-1,0,-1]} (-12,-1,1/2) 1,4,6
236 {[1,1,11, [-1,1,1], [-1,1,-1]} {[-1,0,-1]} (-12,-1,1/2) 1,5,6
237 {[1,-1,1], [1,-1,-1], [-1,-1,-1]} {[1,0,17} (-12,-1,1/2) 34,8
238 {[1,-1,11, [-1,1,1], [-1,-1,-1]} {[1,0,11} (-12,-1,1/2) 3,5,8
239 {1,-1,-1], [-1,1,-1], [-1,-1,-1]} {[0,-1,1]} (-122,-1,1/2) 4,6,8
240 {-1,1,1], [-1,1,-1], [-1,-1,-1]} {[0,-1,1]} (-122,-1,1/2) 5,6,8
241 {[1,1,1], [1,-1,1], [1,-1,-1]} {[0,-1,1]} (1/2,1/2,-1) 1,34
242 {[1,1,1], [1,-1,1], [-1,1,1]} {[0,-1,-1]} (1/2,172,-1) 1,3,5
243 {[1,1,1], [1,-1,-1], [-1,1,-1]} {[0,1,11} (1/2,172,-1) 1,4,6
244 {[1,1,11, [-1,1,1], [-1,1,-1]} {[0,~1,1]} (1/2,172,-1) 1,5,6
245 {[1,-1,1], [1,-1,-1], [-1,-1,-1]} {[-1,1,0]} (1/2,172,-1) 34,8
246 {[1,-1,11, [-1,1,1], [-1,-1,-1]} {[-1,-1,0]} (1/2,172,-1) 3,5,8
247 {1,-1,-1], [-1,1,-1], [-1,-1,-1]} {[1,1,0]} (1/2,1/2,-1) 4,6,8
248 {-1,1,1], [-1,1,-1], [-1,-1,-1]} {[-1,1,0]} (1/2,1/2,-1) 5,6,8
249 {[1,1,1], [1,-1,1], [1,-1,-1]} {[0,1,-1]} (-12,-1/2,1) 1,34
250 {[1,1,1], [1,-1,1], [-1,1,1]} {[0,1,1]} (-12,-1/2,1) 1,3,5
251 {[1,1,1], [1,-1,-1], [-1,1,-1]} {[0,-1,-1]} (-1/2,-1/2,1) 1,4,6
252 {[1,1,11, [-1,1,1], [-1,1,-1]} {[0,1,-1]} (-1/2,-1/2,1) 1,5,6
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253 {1,-1,1], [1,-1,-1], [-1,-1,-1]} {[1,-1,0]} (-12,-1/2,1) 3,48
254 {[1,-1,1], [-1,1,1], [-1,-1,-1]} {[1,1,0]} (-12,-1/2,1) 3,58
255 {[1,-1,-1], [-1,1,-1], [-1,-1,-1]} {[-1,-1,0]} (-1/2,-1/2,1) 4,6,8
256 {[-1,1,1], [-1,1,-1], [-1,-1,-1]} {[1,-1,0]} (-1/2,-1/2,1) 5,6,8
257 {[1,1,11, [1,1,-1], [-1,-1,1]} {[1,0,01} (x,1/2 = x,1/2) 1,2,7
258 {[1,1,1], [1,1,-1], [-1,-1,-1]} {[1,0,-1]} (x,1/2 = x,1/2) 1,2,8
259 {[1,1,1], [-1,-1,1], [-1,-1,-1]} {[1,0,-1]} (x,1/2 —x,1/2) 1,7,8
260 {[1,1,-1], [-1,-1,1], [-1,-1,-1]} {[0,0,-1]} (x,1/2 -x,1/2) 2,7,8
261 {[1,1,1], [1,1,-1], [-1,-1,1]} {[0,1,-1]} (x,1/2 —x,~1/2) 1,2,7
262 {1,1,11, [1,1,-1], [-1,-1,-1]} {[0,1,01} (x,1/2 —x,~1/2) 1,2,8
263 {[1,1,1], [-1,-1,1], [-1,-1,-1]} {[0,-1,0]} (x,1/2 — x,~1/2) 1,7,8
264 {[1,1,-1], [-1,-1,1], [-1,-1,-1]} {[1,-1,0]} (x,1/2 — x,~1/2) 2,78
265 {[1,1,11, [1,1,-1], [-1,-1,1]} {[0,~1,1]} (x,—1/2 —x,1/2) 1,2,7
266 {[1,1,1], [1,1,-1], [-1,-1,-1]} {[0,-1,0]} (x,—1/2 —x,1/2) 1,2,8
267 {[1,1,1], [-1,-1,1], [-1,-1,-1]} {[0,1,01} (x,—1/2 —x,1/2) 1,7,8
268 {[1,1,-1], [-1,-1,1], [-1,-1,-1]} {[-1,1,0]} (x,—1/2 —x,1/2) 2,7,8
269 {[1,1,1], [1,1,-1], [-1,-1,1]} {[-1,0,0]} (x,—1/2 —x,-1/2) 1,2,7
270 {1,1,11, [1,1,-1], [-1,-1,-1]} {[-1,0,1]} (x,—1/2 —x,-1/2) 1,2,8
271 {[1,1,1], [-1,-1,1], [-1,-1,-1]} {[-1,0,1]} (x,—1/2 — x,-1/2) 1,7,8
272 {[1,1,-1], [-1,-1,1], [-1,-1,-1]} {[0,0,17} (x,—1/2 — x,-1/2) 2,78
273 {[1,1,11, [1,1,-1], [-1,-1,1]} {[1,-1,1]} (x,—x,1) 1,2,7
274 {[1,1,1], [1,1,-1], [-1,-1,-1]} {[1,-1,-1]} (x,—x,1) 1,2,8
275 {[1,1,1], [-1,-1,1], [-1,-1,-1]} {[1,1,-1]} (x,—x,1) 1,7,8
276 {[1,1,-1], [-1,-1,1], [-1,-1,-1]} {[-1,1,-1]} (x,—x,1) 2,7,8
277 {[1,1,11, [1,1,-1], [-1,-1,1]} {[-1,1,-1]} (x,—x,-1) 1,2,7
278 {1,1,11, [1,1,-1], [-1,-1,-1]} {[-1,1,1]} (x,—x,-1) 1,2,8
279 {[1,1,1], [-1,-1,1], [-1,-1,-1]} {[-1,-1,1]} (x,—x,—1) 1,7,8
280 {[1,1,-1], [-1,-1,1], [-1,-1,-1]} {[1,-1,1]} (x,—x,—1) 2,78
281 {[1,1,11, [1,-1,1], [-1,1,-1]} {[1,-1,1]} (x,1,—x%) 1,3,6
282 {[1,1,1], [1,-1,1], [-1,-1,-1]} {[1,-1,-1]} (x,1,—x%) 1,3,8
283 {[1,1,1], [-1,1,-1], [-1,-1,-1]} {[1,1,-1]} (x,1,x%) 1,6,8
284 {1,-1,1], [-1,1,-1], [-1,-1,-1]} {[-1,1,-1]} (x,1,x%) 3,6,8
285 {[1,1,1], [1,-1,1], [-1,1,-1]} {[-1,1,-1]} (x,—1,x) 1,3,6
286 {[1,1,11, [1,-1,1], [-1,-1,-1]} {[-1,1,1]} (x,—1,x) 1,3,8
287 {[1,1,11, [-1,1,-1], [-1,-1,-1]} {[-1,-1,1]} (x,—1,—x%) 1,6,8
288 {[1,-1,1], [-1,1,-1], [-1,-1,-1]} {[1,-1,1]} (x,—1,—x%) 3,6,8
289 {[1,1,11, [1,-1,1], [-1,1,-1]} {[1,0,01} (x,1/2,1/2 = x) 1,3,6
290 {[1,1,1], [1,-1,1], [-1,-1,-1]} {[1,0,-1]} (x,1/2,1/2 = x) 1,3,8
291 {[1,1,1], [-1,1,-1], [-1,-1,-1]} {[1,0,-1]} (x,1/2,1/2 - x) 1,6,8
292 {1,-1,1], [-1,1,-1], [-1,-1,-1]} {[0,0,-1]} (x,1/2,1/2 = x) 3,6,8
293 {[1,1,1], [1,-1,1], [-1,1,-1]} {[0,-1,1]} (x,1/2,-1/2 - x) 1,3,6
294 {[1,1,11, [1,-1,1], [-1,-1,-1]} {[0,-1,0]} (x,1/2,-1/2 - x) 1,3,8
295 {[1,1,11, [-1,1,-1], [-1,-1,-1]} {[0,1,01} (x,1/2,-1/2 = x) 1,6,8
296 {[1,-1,1], [-1,1,-1], [-1,-1,-1]} {[-1,1,0]} (x,1/2,-1/2 = x) 3,6,8
297 {[1,1,11, [1,-1,1], [-1,1,-1]} {[0,1,-1]} (x,—1/2,12 = x) 1,3,6
298 {[1,1,1], [1,-1,1], [-1,-1,-1]} {[0,1,01} (x,—1/2,12 = x) 1,3,8
299 {[1,1,1], [-1,1,-1], [-1,-1,-1]} {[0,-1,0]} (x,—1/2,12 - x) 1,6,8
300 {1,-1,1], [-1,1,-1], [-1,-1,-1]} {[1,-1,0]} (x,—1/2,12 —x) 3,6,8
301 {[1,1,1], [1,-1,1], [-1,1,-1]} {[-1,0,0]} (x,—1/2,-1/2 —x) 1,3,6
302 {[1,1,11, [1,-1,1], [-1,-1,-1]} {[-1,0,1]} (x,—1/2,-1/2 —x) 1,3,8
303 {[1,1,1], [-1,1,-1], [-1,-1,-1]} {[-1,0,1]} (x,—1/2,-1/2 - x) 1,6,8
304 {[1,-1,1], [-1,1,-1], [-1,-1,-1]} {[0,0,11} (x,—1/2,-1/2 — %) 3,6,8
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305 {[1,1,1], [1,-1,-1], [-1,1,1]} {[1,1,-1]} (Ly,~y) 1,4,5
306 {[1,1,1], [1,-1,-1], [-1,-1,-1]} {[1,1,-1]} (Ly,~y) 1,4,8
307 {[1,1,11, [-1,1,1], [-1,-1,-1]} {[1,-1,-1]} (1y,~y) 1,5,8
308 {[1,-1,-1], [-1,1,1], [-1,-1,-1]} {[1,-1,-1]} (1y,~y) 4,5,8
309 {[1,1,11, [1,-1,-1], [-1,1,1]} {[-1,-1,1]} (-Ly,~y) 1,4,5
310 {[1,1,1], [1,-1,-1], [-1,-1,-1]} {[-1,-1,1]} (-Ly,~y) 1,4,8
311 {1,1,11, [-1,1,1], [-1,-1,-1]} {[-1,1,1]} (-Ly—y) 1,5,8
312 {1,-1,-1], [-1,1,1], [-1,-1,-1]} {[-1,1,1]} (-Ly—y) 4,5,8
313 {[1,1,1], [1,-1,-1], [-1,1,1]} {[1,0,01} (12,y,12-y) 1,4,5
314 {[1,1,1], [1,-1,-1], [-1,-1,-1]} {[1,0,-1]} (12,y,12-y) 1,4,8
315 {[1,1,11, [-1,1,1], [-1,-1,-1]} {[1,0,-1]} (12,y,12-y) 1,5,8
316 {[1,-1,-1], [-1,1,1], [-1,-1,-1]} {[0,0,-1]} (12,y,12-y) 4,5,8
317 {[1,1,11, [1,-1,-1], [-1,1,1]} {[0,1,-1]} (12,y,-12-y) 1,4,5
318 {[1,1,1], [1,-1,-1], [-1,-1,-1]} {[0,1,01} (12,y-12-y) 1,4,8
319 {1,1,11, [-1,1,1], [-1,-1,-1]} {[0,-1,0]} (12,y,-12-y) 1,5,8
320 {1,-1,-1], [-1,1,1], [-1,-1,-1]} {[1,-1,0]} (12,y-12-7y) 4,5,8
321 {[1,1,1], [1,-1,-1], [-1,1,1]} {[0,-1,1]} (-12,y,12-y) 1,4,5
322 {[1,1,1], [1,-1,-1], [-1,-1,-1]} {[0,-1,0]} (-12,y,12-y) 1,4,8
323 {[1,1,11, [-1,1,1], [-1,-1,-1]} {[0,1,01} (-122,y,12-y) 1,5,8
324 {[1,-1,-1], [-1,1,1], [-1,-1,-1]} {[-1,1,0]} (-122,y,12-y) 4,5,8
325 {[1,1,11, [1,-1,-1], [-1,1,1]} {[-1,0,0]} (-12y,-12-y) 1,4,5
326 {[1,1,11, [1,-1,-1], [-1,-1,-1]} {[-1,0,1]} -12y,-12-y) 1,4,8
327 {1,1,11, [-1,1,1], [-1,-1,-1]} {[-1,0,1]} -12y-112-y) 1,5,8
328 {1,-1,-1], [-1,1,1], [-1,-1,-1]} {[0,0,17} -12y-112-y) 4,5,8
329 {[1,1,-1], [1,-1,1], [-1,1,-1]} {[1,1,-1]} (Ly,y) 2,3,6
330 {[1,1,-1], [1,-1,1], [-1,-1,1]} {[1,1,-1]} (Ly,y) 2,3,7
331 {[1,1,-11, [-1,1,-1], [-1,-1,1]} {[1,-1,-1]} (Ly,y) 2,6,7
332 {[1,-1,11, [-1,1,-1], [-1,-1,1]} {[1,-1,-1]} (Ly,y) 3,6,7
333 {[1,1,-1], [1,-1,1], [-1,1,-1]} {[-1,-1,1]} -Lyy) 2,3,6
334 {[1,1,-1], [1,-1,1], [-1,-1,1]} {[-1,-1,1]} -Lyy) 2,3,7
335 {[1,1,-11, [-1,1,-1], [-1,-1,1]} {[-1,1,1]} -Lyy) 2,6,7
336 {[1,-1,11, [-1,1,-1], [-1,-1,1]} {[-1,1,1]} -Lyy) 3,6,7
337 {[1,1,-1], [1,-1,1], [-1,1,-1]} {[0,1,-1]} (1/2,y,172 +y) 2,3,6
338 {[1,1,-1], [1,-1,1], [-1,-1,1]} {[0,1 0]} (1/2,y,172 +y) 2,3,7
339 {[1,1,-11, [-1,1,-1], [-1,-1,1]} {[0,-1,0]} (1/2,y,172 +y) 2,6,7
340 {[1,-1,11, [-1,1,-1], [-1,-1,1]} {[1,-1,0]} (1/2,y,12 +y) 3,6,7
341 {[1,1,-1], [1,-1,1], [-1,1,-1]} {[1,0,01} (12,y,~12+y) 2,3,6
342 {[1,1,-1], [1,-1,1], [-1,-1,1]} {[1,0,-1]} (1/2,y,-12 +y) 2,3,7
343 {[1,1,-11, [-1,1,-1], [-1,-1,1]} {[1,0,-1]} (1/2,y,-12 +y) 2,6,7
344 {[1,-1,11, [-1,1,-1], [-1,-1,1]} {[0,0,-1]} (1/2,y,-12 +y) 3,6,7
345 {[1,1,-1], [1,-1,1], [-1,1,-1]} {[-1,0,0]} (-1/2,y,172 +y) 2,3,6
346 {[1,1,-1], [1,-1,1], [-1,-1,1]} {[-1,0,1]} (-1/2,y,172 +y) 2,3,7
347 {[1,1,-11, [-1,1,-1], [-1,-1,1]} {[-1,0,1]} (-122,y,12 +y) 2,6,7
348 {[1,-1,11, [-1,1,-1], [-1,-1,1]} {[0,0,17} (-122,y,12 +y) 3,6,7
349 {[1,1,-1], [1,-1,1], [-1,1,-1]} {[0,~1,1]} -122,y-12+y) 2,3,6
350 {[1,1,-1], [1,-1,1], [-1,-1,1]} {[0,-1,0]} -12,y-12+y) 2,37
351 {[1,1,-11, [-1,1,-1], [-1,-1,1]} {[0,1,01} -12,y~1/2 +y) 2,6,7
352 {[1,-1,11, [-1,1,-1], [-1,-1,1]} {[-1,1,0]} -12,y~1/2 +y) 3,6,7
353 {1,1,-1], [1,-1,-1], [-1,1,1]} {[1,-1,1]} (x,1,x) 24,5
354 {[1,1,-11, [1,-1,-1], [-1,-1,1]} {[1,-1,-11} (x,1,x) 2,4,7
355 {[1,1,-1], [-1,1,1], [-1,-1,1]} {[1,1,-1]} (x,1,x) 2,5,7
356 {[1,-1,-1], [-1,1,1], [-1,-1,1]} {[-1,1,-1]} (x,1,%) 4,5,7
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357 {1,1,-1], [1,-1,-1], [-1,1,1]} {[-1,1,-1]} (x,—-1,%x) 24,5
358 {[1,1,-11, [1,-1,-1], [-1,-1,1]} {[-1,1,1]} (x,—1,%) 2,4,7
359 {[1,1,-1], [-1,1,1], [-1,-1,1]} {[-1,-1,1]} (x,—1,x) 2,5,7
360 {[1,-1,-1], [-1,1,1], [-1,-1,1]} {[1,-1,1]} (x,—1,x) 4,5,7
361 {[1,1,-1], [1,-1,-1], [-1,1,1]} {[0,~1,1]} (x,1/2,1/2 + x) 2,4,5
362 {[1,1,-11, [1,-1,-1], [-1,-1,1]} {[0,-1,0]} (x,1/2,172 + x) 2,47
363 {[1,1,-1], [-1,1,1], [-1,-1,1]} {[0,1,01} (x,1/2,172 + x) 2,5,7
364 {[1,-1,-1], [-1,1,1], [-1,-1,1]} {[-1,1,0]} (x,1/2,1/2 + x) 4,5,7
365 {1,1,-1], [1,-1,-1], [-1,1,1]} {[1,0,01} (x,1/2,-1/2 + x) 24,5
366 {[1,1,-11, [1,-1,-1], [-1,-1,1]} {[1,0,-1]} (x,1/2,-1/2 + x) 2,4,7
367 {[1,1,-1], [-1,1,1], [-1,-1,1]} {[1,0,-1]} (x,1/2,-1/2 + x) 2,5,7
368 {[1,-1,-1], [-1,1,1], [-1,-1,1]} {[0,0,-1]} (x,1/2,-1/2 + x) 4,5,7
369 {[1,1,-1], [1,-1,-1], [-1,1,1]} {[-1,0,0]} (x,—1/2,12 + x) 2,4,5
370 {[1,1,-11, [1,-1,-1], [-1,-1,1]} {[-1,0,1]} (x,—1/2,12 + x) 2,47
371 {[1,1,-1], [-1,1,1], [-1,-1,1]} {[-1,0,1]} (x,—~1/2,12 +x) 2,5,7
372 {[1,-1,-1], [-1,1,1], [-1,-1,1]} {[0,0,17} (x,—~1/2,12 +x) 4,5,7
373 {1,1,-1], [1,-1,-1], [-1,1,1]} {[0,1,-1]} x,—1/2,-1/2 + x) 24,5
374 {[1,1,-11, [1,-1,-1], [-1,-1,1]} {[0,1,01} x,—1/2,-1/2 + x) 2,4,7
375 {[1,1,-1], [-1,1,1], [-1,-1,1]} {[0,-1,0]} x,~1/2,-1/2 + x) 2,57
376 {[1,-1,-1], [-1,1,1], [-1,-1,1]} {[1,-1,0]} x,~1/2,-1/2 + x) 4,5,7
377 {[1,-1,1], [1,-1,-1], [-1,1,1]} {[0,~1,1]} (x,172 +x,1/2) 34,5
378 {[1,-1,1], [1,-1,-1], [-1,1,-1]} {[0,-1,0]} x,172 +x,1/2) 34,6
379 {[1,-1,1], [-1,1,1], [-1,1,-1]} {[0,1,01} (x,172 + x,1/2) 3,5,6
380 {[1,-1,-1], [-1,1,1], [-1,1,-1]} {[-1,1,0]} (x,172 + x,1/2) 4,5,6
381 {1,-1,1], [1,-1,-1], [-1,1,1]} {[-1,0,0]} (x,1/2 +x,~1/2) 345
382 {[1,-1,11, [1,-1,-1], [-1,1,-1]} {[-1,0,1]} (x,1/2 +x,~1/2) 3,4,6
383 {[1,-1,1], [-1,1,1], [-1,1,-1]} {[-1,0,17} (x,1/2 +x,~1/2) 3,5,6
384 {[1,-1,-1], [-1,1,1], [-1,1,-1]} {[0,0,17} (x,1/2 +x,~1/2) 4,5,6
385 {[1,-1,1], [1,-1,-1], [-1,1,1]} {[1,0,01} (x,—1/2 +x,1/2) 34,5
386 {[1,-1,1], [1,-1,-1], [-1,1,-1]} {[1,0,-1]} (x,—1/2 +x,1/2) 3,4,6
387 {[1,-1,1], [-1,1,1], [-1,1,-1]} {[1,0,-1]} (x,—1/2 +x,1/2) 3,5,6
388 {[1,-1,-1], [-1,1,1], [-1,1,-1]} {[0,0,-1]} (x,—1/2 +x,1/2) 4,5,6
389 {1,-1,1], [1,-1,-1], [-1,1,1]} {[0,1,-1]} x,~1/2 +x,-1/2) 34,5
390 {[1,-1,11, [1,-1,-1], [-1,1,-1]} {[0,1,01} x,~1/2 +x,-1/2) 3,4,6
391 {[1,-1,1], [-1,1,1], [-1,1,-1]} {[0,-1,0]} x,—1/2 + x,-1/2) 3,5,6
392 {[1,-1,-1], [-1,1,1], [-1,1,-1]} {[1,-1,0]} x,—1/2 +x,-1/2) 4,5,6
393 {[1,-1,1], [1,-1,-1], [-1,1,1]} {[1,-1,1]} (x,x,1) 34,5
394 {[1,-1,11, [1,-1,-1], [-1,1,-1]} {[1,-1,-1]} (x,x,1) 3,4,6
395 {[1,-1,1], [-1,1,1], [-1,1,-1]} {[1,1,-1]} (x,x,1) 3,5,6
396 {[1,-1,-1], [-1,1,1], [-1,1,-1]} {[-1,1,-1]} (x,x,1) 4,5,6
397 {1,-1,1], [1,-1,-1], [-1,1,1]} {[-1,1,-1]} (x,x,—1) 34,5
398 {[1,-1,11, [1,-1,-1], [-1,1,-1]} {[-1,1,1]} (x,x,—1) 3,4,6
399 {[1,-1,1], [-1,1,1], [-1,1,-1]} {[-1,-1,1]} (x,x,—1) 3,5,6
400 {[1,-1,-1], [-1,1,1], [-1,1,-1]} {[1,-1,1]} (x,x,—1) 4,5,6
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Sira No Katsayilar Matrisinin Satirlari Kars1 Taraf Vektorii | (c¢;,c,,c;) | Blok No
111 {[1, 0, 0], [0, 1, 0], 0,0, 1]} {[1,1,-17} (1,1,-1) 4,6,7
112 {[1,0,-11,[0, 1,0],[1, 1, 0]} {[0,-1,0]} (1,-1,1) 1,2
113 {[-1,-1,-1],[1,1,0],[1,0,-1]} {[-1,0,0]} (1,-1,1) 1,2,3
114 {[-1,-1,-1],[1,1,0],[1, 0, 0]} {[-1,0,17} (1,-1,1) 1,2,4
115 {[-1,-1,-1],[1,1,0],[0, 1, 1]} {[-1,0,0]} (1,-1,1) 1,2,5
116 {[-1,-1,-1],[1, 1, 0], [0, 1, 0]} {[-1,0,-11} (1,-1,1) 1,2,6
117 {[-1,1,1],[1, 1,0],[0, 0, 1]} {[-1,0,11} (1,-1,1) 1,2,7
118 {[1, 1,01, [0,0,1],[1,0,-1]} {[0,1,0]} (1,-1,1) 1,3
119 {[-1,-1,-1],[1,0,-1],[1, 0, 0]} {[-1,0,17} (1,-1,1) 1,34
120 {[-1,-1,-1],[1,0,-1],[0, 1, 1]} {[-1,0,0]} (1,-1,1) 1,3,5
121 {[-1,-1,-1],[1,0,-1], [0, 1, 0]} {[-1,0,-11} (1,-1,1) 1,3,6
122 {[-1,-1,-1],[1,0,-1],]0, 0, 1]} {[-1,0,17} (1,-1,1) 1,3,7
123 {[1, 1, 0], [0,0,1],[1, 0, 0]} {[0,1,1]} (1,-1,1) 1,4
124 {[-1,-1,1],[1,0,0],[0, 1, 1]} {[1,1,0]} (1,-1,1) 1,4,5
125 {[-1,-1,-1],[1,0, 0], [0, 1, 0]} {[-1,1,-11} (1,-1,1) 1,4,6
126 {[-1,-1,-1],[1,0,0],[0, 0, 1]} {[-1,1,17} (1,-1,1) 1,4,7
127 {[1, 1, 0],[0,0,1],[0, 1, 1]} {[0,1,0]} (1,-1,1) 1,5
128 {[-1,-1,-1],[0, 1, 0], [0, 1, 1]} {[-1,-1,0]} (1,-1,1) 1,5,6
129 {[-1,-1,-1],[0,0, 11,10, 1, 1]} {[-1,1,0]} (1,-1,1) 1,5,7
130 {[1, 1, 0], [0, 0, 1], [0, 1, 0]} {[0,1,-17} (1,-1,1) 1,6
131 {[-1,-1,-1],[0, 1, 01,10, 0, 1]} {[-1,-1,11} (1,-1,1) 1,6,7
132 {[1,0,-11,[0, 1, 0], [0, 0, 1]} {[0,-1,1]} (1,-1,1) 1,7
133 {[1,1,0],[1,0,-1],[1, 0, 0]} {[0,0,1]} (1,-1,1) 2,34
134 {[1,1,0],[1,0,-1],]0, 1, 0]} {[0,0,-17} (1,-1,1) 2,3,6
135 {[1,1,01],[1,0,-1],]0,0, 1]} {[0,0,1]} (1,-1,1) 2,37
136 {[1,1,0],[1,0,0],[0, 1, 1]} {[0,1,0]} (1,-1,1) 2,45
137 {[1,1,0],[1,0,0],[0,0, 1]} {[0,1,1]} (1,-1,1) 2,4,7
138 {[1,1,0],[0,1,0],[0, 1, 1]} {[0,-1,0]} (1,-1,1) 2,5,6
139 {[1, 1, 0], [0,0,1],[0, 1, 1]} {[0,1,0]} (1,-1,1) 2,57
140 {[1, 1,01, [0, 1, 0], [0, 0, 1]} {[0,-1,17} (1,-1,1) 2,6,7
141 {[1,0,-11,[1,0,0],[0, 1, 1]} {[0,1,0]} (1,-1,1) 3,4,5
142 {[1,0,-1],[1,0, 0], [0, 1, 0]} {[0,1,-17} (1,-1,1) 3,4,6
143 {[1,0,-1],[0, 1, 1], [0, 1, 0]} {[0,0,-17} (1,-1,1) 3,5,6
144 {[1,0,-11,[0, 1, 1], [0, 0, 1]} {[0,0,11} (1,-1,1) 3,57
145 {[1,0,-11,[0, 1, 0], [0, 0, 1]} {[0,-1,17} (1,-1,1) 3,6,7
146 {[0, 1, 1], [1, 0, 0], [0, 1, 0]} {[0,1,-17} (1,-1,1) 4,5,6
147 {[0, 1, 1], [1, 0, 0], [0, 0, 1]} {[0,1,1]} (1,-1,1) 4,57
148 {[1, 0, 0], [0, 1, 0], [0, 0, 1]} {[1,-1,11} (1,-1,1) 4,6,7
149 {[1,0,1],[0,1,0],[1, 1, 0]} {[0,-1,0]} (1,-1,-1) 1,2
150 {[-1,-1,-1],[1,1,0],[1,0, 1]} {[1,0,0]} (1,-1,-1) 1,2,3
151 {[-1,-1,-1],[1,1,0],[1, 0, 0]} {[1,0,1]} (1,-1,-1) 1,2,4
152 {[-1,-1,-11,[1, 1, 0], [0, 1, -1]} {[1,0,0]} (1,-1,-1) 1,2,5
153 {[-1,-1,-1],[1, 1, 0], [0, 1, 0]} {[1,0,-11} (1,-1,-1) 1,2,6
154 {[-1,1,-1],[1, 1,01, [0, 0, 1]} {[-1,0,-11} (1,-1,-1) 1,2,7
155 {[1, 1, 0],[0,0,1],[1,0, 1]} {[0,-1,0]} (1,-1,-1) 1,3
156 {[-1,-1,-11,[1,0, 11,[1, 0, 0]} {[1,0,1]} (1,-1,-1) 1,34
157 {[-1,-1,-1],[1,0, 1], [0, 1, -1]} {[1,0,0]} (1,-1,-1) 1,3,5
158 {[-1,-1,1],[1,0, 1], [0, 1, O]} {[-1,0,-11} (1,-1,-1) 1,3,6
159 {[-1,-1,-1],[1,0, 11,0, 0, 1]} {[1,0,-17} (1,-1,-1) 1,3,7
160 {[1,1,0],[0,0,1],[1,0,0]} {[0,~1,1]} (1,-1,-1) 1,4
161 {[-1,-1,-1],[1,0,0], [0, 1, —1]} {[1,1,0]} (1,-1,-1) 1,4,5
162 {[-1,-1,-1],[1,0, 0], [0, 1, 0]} {[1,1,-1]} (1,-1,-1) 1,4,6
163 {[-1,-1,-1],[1,0,0],[0, 0, 1]} {[1,1,-17} (1,-1,-1) 1,4,7
164 {[1,1,01],[0,0,1],[0, 1,17} {[0,-1,0]} (1,-1,-1) 1,5
165 {[-1,-1,-11,[0, 1, 0], [0, 1, —1]} {[1,-1,0]} (1,-1,-1) 1,5,6
166 {[-1,-1,-11,[0, 0, 11, [0, 1, 1]} {[1,-1,0]} (1,-1,-1) 1,5,7
167 {[1, 1, 0], [0, 0, 1], [0, 1, 0]} {[0,-1,-17} (1,-1,-1) 1,6
168 {[-1,-1,-1],[0, 1, 01,10, 0, 1]} {[1,-1,-11} (1,-1,-1) 1,6,7
169 {[1,0,1],[0,1,0],[0,0, 1]} {[0,-1,-11} (1,-1,-1) 1,7
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Sira No Katsayilar Matrisinin Satirlari Kars1 Taraf Vektorii | (c¢;,c,,c;) | Blok No
1291 {[-1,1,-11,[1,0, 1], [0, 1, 1]} {[-1-1,17} (—4,-2.3) 13,5
1292 {[~1,-1,1],[1,1,0], [0, 1, 1]} {~1,-1,11} (-43.-2) 12,5
1293 {[-1,1,-1],[1,1,0],[0, 1,17} {~1-1,11} (2,-3,-4) 12,5
1294 {[-1,-1,11,[1,0,1],[0, 1,11} {[-1-1-17} (2,-4,-3) 1.3.5
1295 {[-1,1,-1],[1, 1,0], [0, 1, 1]} {1,117} (-2,3.4) 1,2,5
1296 {[-1,-1,1],[1,0, 1], [0, 1,11} {[1,1,11} (-2,4.3) 13,5
1297 {[-1,1,1],[1,1,0],[1,0,—1]} {~1,1-11} (3,2.4) 12,3
1298 {[-1, 1, 1], [1, -1, 0], [L, 0, 1]} (-1 -117} (3.4-2) 1,23
1299 {[-1, 1, 11,1, 1, 0], [1, 0, —1]} {[1-1,17} (-3.2,-4) 1,23
1300 {[=1,1,1],[1,—1,0L[1,0, 1]} ([1,1-1]} (-3,-4,2) 1,23
1301 {[-1,—1, 1], [1,0,-11,[0, 1, 11} {[1,1,11} (4-2.3) 13,5
1302 {[-1,1,-1],[1,-1, 0L, [0, 1, 1]} {111} (4,3.-2) 1,2,5
1303 {[-1,-1,1],[1,0,-1],[0, 1, 1]} {[-1-1-17} (—4,2,-3) 1.3.5
1304 {[-1,1,-1],[1,-1,0],[0, 1, 1]} ([-1-1-1]} (—4,-3,2) 1,2,5
1305 {[1,-1, 0],[0,0, 1], [1, 0, 0]} {[1/2,1/2,11} (1,1/2,1/2) 1,4
1306 {[-1,-1,1],[1,0, 0], [0, 1, 0], [0, 0, 1]} ([-1,1,1/2,1/2]} (1,1/2,1/2) 1,45
1307 {[-1,-1, 11,0, 1, 0], [0, 0, 1]} {[-1,1/2,1/2]} (1,1/2,12) 1,5
1308 {[0, 1, 0], [0, 0, 1], [1, 0, O]} {[1/2,1/2,11} (1,1/2,1/2) 4,5
1309 {[1,-1, 0],[0,0, 1], [1, 0, 0]} {[-1/2,-1/2,-1]} (-1,-12-1/2) 1,4
1310 {[-1,-1, 1], [1,0, 0], [0, 1,0], [0, 0, 1]} ([1-1-12-172]} (-1-1/2-1/2) 14,5
1311 {[-1,-1, 11,0, 1, 0], [0, 0, 1]} {[1,-12-112]} (1-1/2-12) 1,5
1312 {[0, 1, 0], [0, 0, 1], [1, 0, O]} {[-1/2,-1/2,-1]} (-1,-1/2-1/2) 4,5
1313 {[-1,-1,1],[1,0,0], [0, 0, 11} {[-1,1/2,1/2]} (1/2,1,1/2) 1,3
1314 {[-1,-1, 11, 1,0, 11, [0, 1, 0]} {-1,1,11} (1/2,1,1/2) 13,6
1315 {[1,-1,01,10,0, 11,10, 1, 0]} ([=1/2,1/2,11} (1/2,1,1/2) 1,6
1316 {[1, 0, 0], [0, 0, 11, [0, 1, 0]} {[1/2,1/2,11} (1/2,1,1/2) 3,6
1317 {[-1,-1,1],[1,0,0], [0, 1, O]} {[0,1/2,1/2]} (1/2,1/2,1) 1,2
1318 {[-1,-1, 1], [1, -1, 0], [0, 0, 1]} {[0,0,17} (1/2,12,1) 1,27
1319 {[1,0,-1], [0, 1, 0], [0, 0, 1]} {[-1/2,1/2,1]} (1/2,1/2,1) 1,7
1320 {[1, 0, 0], [0, 1, 0], [0, 0, 1]} {[1/2,1/2,11} (1/2,1/2,1) 2,7
1321 {[-1,-1,1],[1, 0,01, [0, 1, O]} {[0,-1/2,—1/2]} (-1/2,-1/2,-1) 1,2
1322 {[-1,-1, 1], [1, -1, 0], [0, 0, 1]} {[0,0,—1]} (=122,-12,-1) 1,27
1323 {[1,0,-1], [0, 1, 0], [0, 0, 1]} {[12-112-11} 12-12-1) 1,7
1324 {[1, 0, 0], [0, 1, 0], [0, 0, 1]} {[-1/2,-1/2,-11} (-1/2,-1/2,-1) 2,7
1325 {[-1,-1,1],[1,0,0], [0, 0, 11} {[1,-1/2,-1/2]} (-112,-1,-1/2) 1,3
1326 {[-1,-1, 11,[1,0, 11, [0, 1, 0]} ([1-1-17} (=12,-1-12) 13,6
1327 {[1,-1,01,10,0, 11,10, 1, 0]} ([12-12-1]} (12,-1-1/2) 1,6
1328 {[1, 0, 0], [0, 0, 1], [0, 1, 0]} {[-1/2,-1/2,-11} (-1/2,-1,-1/2) 3,6
1329 {[1,-1, 0], [0, 0, 1],[1, 0, 0]} {[1/2,-1/2,11} (1,12,-1/2) 1,4
1330 | {[-1,-1,-1],[1,0, 01,10, L, 0],[0, 0, 1]} ([-1,1,1/2-1/2]} (1,12.-1/2) 1,45
1331 {[-1,-1,-1], [0, 1, 0], [0, 0, 11} {[-1,112,-12]} (1,12-1/2) 1,5
1332 {[0, 1, 0], [0, O, 11, [1, O, O]} {[1/2,-1/2,11} (1,12,-1/2) 4,5
1333 {[1, 1, 0], [0,0, 1], [1, 0, 0]} {[1/2,1/2,11} (1,-1/2,1/2) 1,4
1334 | {[-1,—1,-11,[L,0,0],[0, 1, 0], [0, 0, 1]} {[-1,1,-1/2,1/2]} (1-1/2,172) 1,45
1335 {[-1,-1,-1], [0, 1, 0], [0, 0, 11} {[-1,-12,12]} (1-1/2,172) 1,5
1336 {[0, 1, 0], [0, O, 11, [1, 0, O]} {[-1/2,1/2,11} (1,-1/2,1/2) 4,5
1337 {[-1,-1,-1],[1,0, 0], [0, 0, 1]} {[-1,1/2,-1/2]} (1/2,1,-1/2) 1,3
1338 {[=1,—-1,-1],[1,0,-1], [0, 1, 0]} (~1,1,1]} (112,1-1/2) 1,3,6
1339 {[1,-1, 0], 10,0, 1], [0, 1, 0]} ([-12-12,1]} (1/2,1,-1/2) 1,6
1340 {[1,0, 01,10, 0, 11, [0, 1, 0]} ([1/2,-1/2,11} (12,1-172) 3,6
1341 {[-1,-1,-1],[1,0, 0], [0, 1, 0]} {[-1,1/2,-1/2]} (1/2,-1/2,1) 1,2
1342 {[-1,-1,-1],[1,-1,0],[0, 0, 1]} {[-1,1,1]} (1/2,-1/2,1) 1,2,7
1343 {[1,0,-1], [0, 1, 0], [0, 0, 1]} {[-12,-12,11} (12,-1/2,1) 1,7
1344 {[1,0, 01,10, 1, 0], [0, 0, 1]} ([1/2,-1/2,11} (12,-1/2,1) 2,7
1345 {[-1,-1,-1],[1,0, 0], [0, 0, 1]} {[-1,-1/2,1/2]} (-1/2,1,1/2) 1,3
1346 {[-1,-1,-1],[1,0,-1], [0, 1, 0]} {[-1,-1,11} (-1/2,1,1/2) 1,3,6
1347 {[1, 1, 01,10, 0, 11,10, 1, 0]} ([1/2,1/2,1]} (1/2,1,172) 1,6
1348 {[1,0, 01,10, 0, 11, [0, 1, 0]} ([=1/2,1/2,11} (1/2,1,172) 3,6
1349 {[-1,-1,-1],[1,0, 0], [0, 1, 0]} {[-1,-1/2,1/2]} (=1/2,1/2,1) 1,2
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1350 {[-1,-1,-1],[1,-1,0], [0, 0, 1]} {[~1,-1,1]} (-1/2,1/2,1) 12,7
1351 {[1,0,1],[0,1,0],[0,0, 1]} {[1/2,1/2,1]} (=1/2,1/2,1) 1,7
1352 {[1, 0, 0], [0, 1, 0], [0, 0, 1]} {[-1/2,1/2,11} (-1/2,1/2,1) 2,7
1353 {[1,-1,0],[0,0, 1],[1, 0, 0]} ([-1/2,12-1]} (—1,-1/2,1/2) 1,4
1354 | {[-1,—1,—-1],[1,0, 0], [0, 1, 0], [0, 0, 1]} {[1,-1-1/2,172]} (-1,-1/2,1/2) 14,5
1355 {[-1,-1,-1],[0, 1, 0], [0, O, 1]} {[1,-1/2,1/2]} (-1,-1/2,1/2) 1,5
1356 {[0, 1, 0], [0, O, 1], [1, O, O]} {[-1/2,1/2-1]} (-1,-1/2,1/2) 4,5
1357 {[1,1,0], 10,0, 1],[1,0,0]} ([-1/2,-1/2-1]} (—1,12,-1/2) 1,4
1358 | {[-1,-1,-1],[1,0, 01,0, L, 0], [0, 0, 1]} ([1,-1,1/2-1/2]} 1,12,-12) 14,5
1359 {[-1,-1,-1],[0, 1, 0], [0, O, 1]} {[1,1/2,-1/2]} (-1,1/2,-1/2) 1,5
1360 {[0, 1, 0], [0, O, 1], [1, 0, O]} {[1/2,-1/2-1]} (-1,1/2,-1/2) 4,5
1361 {[-1,-1,-1],[1, 0, 0], [0, 0, 11} {[1,-1/2,1/2]} (12,-1,1/2) 1,3
1362 {[~1,-1,-1],[1,0,-1], [0, 1, 0]} {[1,-1-1]} (-1/2,-1,1/2) 1,3,6
1363 {[1,-1, 0], [0, 0, 11, [0, 1, 0]} {[1/2,1/2,-11} (-1/2,-1,1/2) 1,6
1364 {[1, 0, 0], [0, 0, 1], [0, 1, 0]} {[-1/2,1/2-1]} (-1/2,-1,1/2) 3,6
1365 {[-1,-1,-1],[1, 0, 0], [0, 1, O]} {[1,-1/2,1/2]} (—1/2,112-1) 1,2
1366 {[~1,-1,-1],[1,-1,0],[0,0, 1]} {[1,-1-1]} (-1/2,12,-1) 12,7
1367 {[1,0,-1],[0, 1, 0], [0, 0, 1]} {[1/2,1/2,-11} (=1/2,1/2,-1) 1,7
1368 {[1, 0, 0], [0, 1, 0], [0, 0, 1]} {[-1/2,1/2-1]} (-1/2,1/2,-1) 2,7
1369 {[-1,-1,-1],[1, 0, 0], [0, 0, 1]} {[1,12,-1/2]} (112-1-1/2) 1,3
1370 {[~1,-1,-1],[1,0,-1], [0, 1, 0]} {1,117} (12,-1,-1/2) 1,3,6
1371 {[1, 1, 0], [0, 0, 1], [0, 1, 0]} {[-1/2,-1/2,-1]} (12,-1,-1/2) 1,6
1372 {[1, 0, 0], [0, 0, 1], [0, 1, 0]} {[1/2,-1/2-1]} (12,-1,-1/2) 3,6
1373 {[-1,-1,-1],[1, 0, 0], [0, 1, O]} ([1,12,-1/2]} (12-112-1) 1,2
1374 {[-1,-1,-1],[1,-1, 0], [0, 0, 1]} {1,117} (1/2-112-1) 1,27
1375 {[1,0,1],[0,1,0],[0,0, 1]} {[-1/2,-1/2,-11} (1/2,-1/2,-1) 1,7
1376 {[1, 0, 0], [0, 1, 0], [0, 0, 1]} {[1/2,-1/2-11} (1/2,-1/2,-1) 2,7
1377 {[1,1,0], 0,0, 1],[1,0,0]} {[1/2,-1/2,1]} (1-1/2,-1/2) 1,4
1378 | {[-1,-1,-1],[1,0, 01,0, L, 0],[0, 0, 1]} {[0,1,-1/2-1/2]} (1-12-1/2) 14,5
1379 {[-1,-1,-1],[0, 1, 0], [0, O, 1]} {[0,-1/2,—1/2]} (1,-1/2,-1/2) 1,5
1380 {[0, 1, 0], [0, O, 11, [1, 0, O]} {[-1/2,-1/2,1]} (1,-1/2,-1/2) 4,5
1381 {[-1,-1,-1],[1, 0, 0], [0, 0, 1]} {[0,-1/2,-12]} (=1/2,1,-1/2) 1,3
1382 {[-1,-1,-1],[1, 0, -1, [0, 1, 0]} {[0,0,17} (=1/2,1,-1/2) 13,6
1383 {[1, 1, 01, [0, 0, 1], [0, 1, 0]} {[1/2,-1/2,11} (-1/2,1,-1/2) 1,6
1384 {[1, 0, 0], [0, 0, 1], [0, 1, 0]} {[-1/2,-1/2,11} (-1/2,1,-1/2) 3,6
1385 {[-1,-1,-1],[1, 0, 0], [0, 1, O]} {[0,-1/2,-12]} —12-1/2.1) 1,2
1386 {[-1,-1,-1],[1,-1, 0], [0, 0, 1]} {[0,0,17} (=1/2,-1/2,1) 1,27
1387 {[1,0, 1], [0, 1,0],[0,0, 1]} {[1/2,-1/2,11} (-1/2,-1/2,1) 1,7
1388 {[1, 0, 0], [0, 1, 0], [0, 0, 1]} {[-1/2,-1/2,11} (-1/2,-1/2,1) 2,7
1389 {[1, 1,0], 0,0, 1], [1, 0, 0]} ([-1/2,12-1]} (-1,1/2,1/2) 1,4
1390 | {[-1,-1,-1],[1,0, 01,0, L, 0],[0, 0, 1]} {[0.-1,1/2,1/2]} 1,1/2,172) 14,5
1391 {[-1,-1,-1],[0, 1, 0], [0, O, 1]} {[0,1/2,1/2]} (-1,1/2,1/2) 1,5
1392 {[0, 1, 0], [0, 0, 11, [1, 0, O]} {[1/2,1/2,-11} (-1,1/2,1/2) 4,5
1393 {[-1,-1,-1],[1, 0, 0], [0, 0, 1]} {[0,1/2,1/2]} (12,-1,172) 1,3
1394 {[-1,-1,-1],[1, 0,11, [0, 1, 0]} {[0,0,—1]} (12,-1,172) 13,6
1395 {[1, 1, 0], [0, 0, 1], [0, 1, 0]} {[-1/2,1/2,-1]} (1/2,-1,1/2) 1,6
1396 {[1, 0, 0], [0, 0, 1], [0, 1, 0]} {[1/2,1/2,-11} (1/2,-1,1/2) 3,6
1397 {[-1,-1,-1],[1, 0, 0], [0, 1, 0]} {[0,1/2,1/2]} (1/2,1/2,-1) 1,2
1398 {[-1,-1,-1],[1,-1, 0], [0, 0, 1]} {[0,0,—17} (1/2,12,-1) 1,27
1399 {[1,0, 11, [0, 1, 0], [0, 0, 1]} {[-1/2,112,-11} (1/2,12,-1) 1,7
1400 {[1, 0, 0], [0, 1, 0], [0, 0, 1]} {[1/2,1/2,-11} (1/2,12,-1) 2,7
1401 {[1,0,-1],[0, 1, 0], [1, 0, 0]} {[-1/2,1/2,11} (1,1/2,3/2) 1,4
1402 {[-1, 1, 11,1, 0,01, [0, 1, —1]} {1,117} (1,12,3/2) 1,45
1403 {[1,0,-1], [0, 1, 0], [0, 1, —1]} {[-1/2,112,-11} (1,12,3/2) 1,5
1404 {[1,-1, 0], [0, 0, 1],[1, 0, 0]} {[-1/2,1/2,11} (1,3/2,1/2) 1,4
1405 {[-1,1,1],[1,0,0],[0, 1,11} {[1,1,1]} (1,3/2,1/2) 1,4,5
1406 {[1,-1, 01,10, 0, 11,10, 1,—1]} ([=1/2,1/2,1]} (1,3/2,1/2) 1,5
1407 {[0, 1,-1],[1, 0, 0], [1, 0, —1]} {[-1/2,112,-11} (1/2,1,3/2) 1,3
1408 {[-1,1,-1],[1,0,-1],[0, 1, 0]} {[-1,-1,11} (1/2,1,3/2) 1,3,6
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1409 {[0, 1,-1],[1, 0, 0], [0, 1, 0]} {[-1/2,1/2,1]} (1/2,1,3/2) 1,6
1410 {[0,1,-1],[1,0, 0], [1, -1, O]} {[1/2,1/2,-11} (1/2,3/2,1) 1,2
1411 {[-1,-1,1],[1,-1,0],[0, 0, 1]} {[-1,-1,11} (1/2,3/2,1) 1,2,7
1412 {[0, 1,-1],[1, 0, 0], [0, 0, 1]} ([1/2,1/2,1]} (1/2,3/2,1) 1,7
1413 {[1,-1, 0], [0, 0, 1], [1, 0, —1]} {[1/2,12,1]} (3/2,1,1/2) 1,3
1414 {[-1,1,-1],[1,0,-1],[0, 1, 0]} {[-1,1,11} (3/2,1,1/2) 1,3,6
1415 {[1,-1, 0], [0, 0, 1], [0, 1, 0]} {[1/2,1/2,1]} (3/2,1,1/2) 1,6
1416 {[1,0,-1],10, 1,01, [1,—1, O]} {[1/2,12,1]} (3/2,1/2,1) 1,2
1417 {[-1,-1, 1], [1, -1, 0], [0, 0, 1]} {[-1,1,1]} (3/2,1/2,1) 1,2,7
1418 {[1,0,-11,[0, 1, 0], [0, 0, 1]} {[1/2,1/2,11} (3/2,1/2,1) 1,7
1419 {[1,0,-1],[0, 1, 0], [1, 0, 0]} {[1/2,-1/2-1]} (-1,-1/2,-3/2) 1,4
1420 {[-1, 1, 11,1, 0, 01, [0, 1, —1]} {[-1-11} (1-1/2,-3/2) 1,45
1421 {[1,0,-11,10, 1, 0], [0, 1, —1]} ([1/2,-1/2,1]} (-1-112-3/2) 1,5
1422 {[1,-1, 0],[0,0, 1], [1, 0, 0]} {[1/2,-1/2-1]} (-1,-3/2,-1/2) 1,4
1423 {[=1,1,1],1,0,0],10, 1,-1]} ([~1-1-1]} (~1,-3/2,-1/2) 1,45
1424 {[1,-1,0],10,0, 11,10, 1, 1]} ([12-12-1]} (-1-3/2-1/2) 1,5
1425 {[0, 1,-1],[1, 0, 0], [1,—1, O]} {[-12,-12,11} (=1/2,-3/2,-1) 1,2
1426 {[-1,-1,1],[1,-1,0],[0, 0, 1]} {[1,1,-1]} (-1/2,-3/2,-1) 1,2,7
1427 {[0,1,-1],[1, 0, 0], [0, 0, 1]} {[-1/2,-1/2,-1]} (-1/2,-3/2,-1) 1,7
1428 {[0, 1,-1],[1, 0, 0], [1, 0, —1]} {[1/2,-1/2,1]} (=12,-1-3/2) 1,3
1429 {[-1,1,-1],[1,0,-1], [0, 1, 0]} {[1,1-1]} (=12,-1-3/2) 1,3,6
1430 {[0,1,-1],[1, 0, 0], [0, 1, 0]} {[1/2,-1/2-1]} (-1/2,-1,-3/2) 1,6
1431 {[1,0,-1],[0, 1, 0], [1, -1, O]} {[-1/2,-1/2,-1]} (-3/2,-1/2,-1) 1,2
1432 {[-1,-1,1],[1,-1, 0, 0, 0, 1]} ([1-1-17} (=3/2,-1/2-1) 1,27
1433 {[1,0,-1], 10, 1, 0], [0, 0, 1]} ([-1/2-1/2-1]} (312,-12,-1) 1,7
1434 {[1,-1,0],[0,0, 1],[1, 0,11} {[-1/2,-1/2,-11} (-3/2,-1,-1/2) 1,3
1435 {[-1,1,-1],[1,0,-1],[0, 1, 0]} {[1,-1,-11} (-3/2,-1,-1/2) 1,3,6
1436 {[1,-1, 0], [0, 0, 1], [0, 1, 0]} ([-1/2-1/2-1]} (312,-1-1/2) 1,6
1437 {[1,0, 11, [0, 1, 0], [1, 0, 0]} {[-1/2,1/2,1]} (1,12,-32) 1,4
1438 {[-1,1,-1],[1,0, 010, 1, 1]} ([1,1-1]} (1,12,-3/2) 1,4,5
1439 {[1,0,1],[0,1,0],[0, 1, 1]} {[-1/2,1/2-1]} (1,1/2,-3/2) 1,5
1440 {[1, 1,01,0,0, 1],[1,0, 0]} ([=1/2,1/2,1]} (1,-3/2,172) 1,4
1441 {[-1,-1, 1,1, 0, 0], [0, 1, 1]} {[1,1,-1]} (1-3/2,172) 1,45
1442 {[1, 1, 0], [0,0,1],[0, 1, 1]} {[-1/2,1/2-1]} (1,-3/2,1/2) 1,5
1443 {[0, 1, 1], [1,0,0],[1, 1, 0]} {[-1/2,1/2-1]} (1/2,-3/2,1) 1,2
1444 {[-1,1,1],[1, 1, 0], [0, 0, 1]} {[-1-111} (112,-3/2,1) 1,27
1445 {[0, 1, 11, [1, 0, 0], [0, 0, 1]} {[-1/2,1/2,1]} (1/2,-3/2,1) 1,7
1446 {[0, 1, 1], [1,0,0],[1,0, 1]} {[-1/2,1/2-1]} (1/2,1,-3/2) 1,3
1447 {[-1,1,1],[1,0, 1], [0, 1, 0]} {[-1,-1,11} (1/2,1,-3/2) 1,3,6
1448 {[0, 1, 11, [1, 0, 0], [0, 1, O]} {[-1/2,1/2,1]} (1/2,1,-3/2) 1,6
1449 {[1, 1, 0],[0,0, 1], [1, 0, 1]} {[-1/2,12,-11} (=3/2,1,172) 1,3
1450 {[-1,-1,1],[1,0, 1], [0, 1, O]} {[1,-1,17} (-3/2,1,1/2) 1,3,6
1451 {[1, 1, 01, [0, 0, 1], [0, 1, 0]} {[-1/2,1/2,11} (-3/2,1,1/2) 1,6
1452 {[1,0, 1], [0, 1, 0], [1, 1, 0]} ([-1/2,12-11} (=3/2,1/2,1) 1,2
1453 {[-1,1,-11,[1, 1,01, [0, 0, 1]} {1-1,17} (=3/2,1/2,1) 1,27
1454 {[1,0,1],[0,1,0],[0,0, 1]} {[-1/2,1/2,11} (=3/2,1/2,1) 1,7
1455 {[1,0,1],[0,1,0],[1,0,0]} {[1/2,-1/2-11} (-1,-1/2,3/2) 1,4
1456 {[-1,1,-1],11,0, 01,10, 1, 1]} {~1-1,1]} (-1,-1/2,3/2) 1,45
1457 {[1,0, 11,0, 1, 0], [0, 1, 1]} {[1/2,-1/2,1]} (—1-1/2,3/2) 1,5
1458 {[1,1,0], 0,0, 1], [1, 0, 0]} (121211} (-1,3/2,-1/2) 1,4
1459 {[=1,—-1,1],[1,0, 010, 1, 1]} {~1-1,1]} (-1,3/2,-1/2) 1,45
1460 {[1, 1, 0], [0,0, 1], [0, 1, 1]} {[1/2,-1/2,11} (-1,3/2,-1/2) 1,5
1461 {[0, 1, 11, [1, 0, 0, [1, 1, O]} {[1/2,-1/2,1]} (-1/2,312-1) 1,2
1462 {[-1, 1, 11,1, 1, 0], [0, 0, 1]} {1,117} (-1/2,312-1) 1,27
1463 {[0, 1, 1], [1, 0, 0], [0, O, 1]} {[1/2,-1/2-1]} (-1/2,3/2,-1) 1,7
1464 {[0, 1, 1], [1,0, 0], 1,0, 1]} {[1/2,-1/2,11} (-1/2,-1,3/2) 1,3
1465 {[-1, 1, 11,1, 0, 11,[0, 1, 0]} {1,117} (=1/2,-1,3/2) 13,6
1466 {[0, 1, 1], [1, 0, 0], [0, 1, O]} {[12-112-11} (=1/2,-1,3/2) 1,6
1467 {[1,1,0],[0,0,1],[1,0, 1]} {[1/2,-1/2,11} (3/2,-1,-1/2) 1,3
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1468 {[-1,-1, 11,1, 0, 1], [0, 1, 0]} {[-1,1-17} (3/2,-1,-1/2) 13,6
1469 {[1, 1, 0], [0, 0, 1], [0, 1, 0]} {[1/2,-1/2-11} (32,-1,-1/2) 1,6
1470 {[1,0,1],[0,1,0],[1, 1, 0]} {[1/2,-1/2,11} (3/2,-1/2,-1) 1,2
1471 {[-1,1,-11,[1, 1, 0], [0, 0, 1]} {1,117} (312-112-1) 1,27
1472 {[1, 0, 11, [0, 1, 0], [0, 0, 1]} {[12-112-1]} (312-12-1) 1,7
1473 {[1,0,-1],[0, 1,0],[1, 0, 0]} {[-1/2,-1/2,1]} (1,-1/2,3/2) 1,4
1474 {[-1,-1,1],[1,0,0], [0, 1, 1]} {[1,1,1]} (1,-1/2,3/2) 1,4,5
1475 {[1,0,-1],10, 1,01, [0, 1, 1]} {[-12,-12,11} (1,-1/2,32) 1,5
1476 {[1,-1, 0], 10,0, 1], [1, 0, 0]} ([-1/2,-1/2,1]} (1,3/2,-1/2) 1,4
1477 {[-1,1,-1],[1,0,0], [0, 1, 1]} {[1,1,1]} (1,3/2,-1/2) 1,4,5
1478 {[1,-1,0],[0,0, 11],[0, 1, 1]} {[-1/2,-1/2,1]} (1,3/2,-1/2) 1,5
1479 {[0, 1,-1],[1,0, 0], [1, 1, 0]} {[1/2,-1/2,1]} (=1/2,3/2,1) 1,2
1480 {[-1,1,-11,[1, 1, 0], [0, 0, 1]} (L1} (=1/2,3/2,1) 1,27
1481 {[0,1,-1],[1, 0, 0], [0, 0, 1]} {[1/2,-1/2,11} (-1/2,3/2,1) 1,7
1482 {[0,1,-11,[1,0,0],[1, 0, 1]} {[-1/2,-1/2,1]} (-1/2,1,3/2) 1,3
1483 {[-1,-1, 11,[1,0, 11, [0, 1, 0]} (L1 (=1/2,1,3/2) 13,6
1484 {[0, 1,-1],[1, 0, 0], [0, 1, O]} {[-12,-12,11} (=1/2,1,32) 1,6
1485 {[1,0,-11,[0, 1,0],[1, 1, 0]} {[1/2,-1/2,11} (3/2,-1/2,1) 1,2
1486 {[-1,1,1],[1,1,0],[0,0, 1]} {[-1,1,11} (3/2,-1/2,1) 1,2,7
1487 {[1,0,-1], [0, 1, 0], [0, 0, 1]} {[1/2,-1/2,1]} (312,-1/2,1) 1,7
1488 {[1,-1,0],10,0, 1], [1,0, 1]} ([1/2,-1/2,1]} (3/2,1-172) 1,3
1489 {[-1,1,1],[1,0, 1], [0, 1, 0]} {[-1,1,1]} (3/2,1,-1/2) 1,3,6
1490 {[1,-1, 0], [0, 0, 11, [0, 1, 0]} {[1/2,-1/2,11} (3/2,1,-1/2) 1,6
1491 {[1,0,-1], [0, 1, 0], [1, 0, 0]} {[1/2,12,-1]} (-1,1/2,-3/2) 1,4
1492 {[-1,-1, 11, 1,0, 0], [0, 1, 1]} {[-1-1-17} (-1,1/2,-3/2) 14,5
1493 {[1,0,-11,[0, 1,0],[0, 1, 1]} {[1/2,1/2,-11} (-1,1/2,-3/2) 1,5
1494 {[1,-1, 0], [0, 0, 1],[1, 0, 0]} {[1/2,1/2,-11} (-1,-3/2,1/2) 1,4
1495 {[-1,1,-11,[1,0,0], [0, L, 1]} {[-1-1-17} (-1,-3/2,1/2) 1,45
1496 {[1,-1,01,10,0, 17,10, 1, 1]} ([1/2,1/2,-11} (-1,-3/2,1/2) 1,5
1497 {[0,1,-11,[1,0,0],[1, 1, 0]} {[-1/2,1/2-1]} (1/2,-3/2,-1) 1,2
1498 {[-1,1,-1],[1, 1,01, [0, 0, 11} {[-1,-1,-11} (1/2,-3/2,-1) 1,2,7
1499 {[0, 1,-1],[1, 0, 0], [0, 0, 1]} {[-1/2,112,-11} (1/2,-3/2,-1) 1,7
1500 {[0, 1,-1],[1, 0, 0], [1,0, 1]} {[1/2,12,-1]} (1/2,-1,-3/2) 1,3
1501 {[-1,-1,1],[1,0, 1], [0, 1, O]} {[-1,-1,-11} (1/2,-1,-3/2) 1,3,6
1502 {[0, 1,-11,[1, 0, 0], [0, 1, 0]} {[1/2,1/2,-11} (1/2,-1,-3/2) 1,6
1503 {[1,0,-1],[0, 1,01, [1, 1, 0]} ([-1/2,12-11} (=3/2,112-1) 1,2
1504 {[-1, 1, 11,1, 1, 01,0, 0, 1]} {[1-1-17} (=3/2,112-1) 1,27
1505 {[1,0,-11,[0, 1, 0], [0, 0, 1]} {[-1/2,1/2-1]} (=3/2,1/2,-1) 1,7
1506 {[1,-1,0],[0,0, 1],[1, 0, 1]} {[-1/2,1/2-1]} (-3/2,-1,1/2) 1,3
1507 {[-1, 1, 11,1, 0, 11,10, 1, 0]} {[1-1-17} (=3/2,-1,1/2) 13,6
1508 {[1,-1, 0], 10,0, 1], [0, 1, 0]} ([-1/2,12-1]} (-312-1,1/2) 1,6
1509 {[1,0,1],[0,1,0],[1,0,0]} {[-1/2,-1/2,11} (1,-1/2,-3/2) 1,4
1510 {[=1,-1,—1],[1,0,0],[0, 1, —1]} (1,111} (1,-1/2,-3/2) 1,4,5
1511 {[1,0,1],[0, 1, 0], [0, 1,-1]} {[-12,-172,11} (1,-1/2,-3/2) 1,5
1512 {[1, 1,01, [0, 0, 1], [1, 0, 0]} {[-12,-12,11} (1,-3/2,-1/2) 1,4
1513 {[=1,-1,-1],[1,0,0],[0, 1, -1]} ([1,1-1]} (1,-3/2,-1/2) 1,4,5
1514 {[1, 1,01, [0,0,1], [0, 1,-1]} {[-1/2,-1/2,-11} (1,-3/2,-1/2) 1,5
1515 {[0, 1, 1], [1,0,0], [1,-1, 0]} {[-1/2,-1/2,1]} (-1/2,-3/2,1) 1,2
1516 {[-1,-1,-1],[1,-1, 0], [0, 0, 1]} {111} (-1/2,-3/2,1) 1,27
1517 {[0, 1, 1], [1, 0, 0], [0, 0, 1]} {[-12,-172,11} (=1/2,-3/2,1) 1,7
1518 {[0, 1, 1], [1,0,0], [1,0,-1]} {[-1/2,-1/2,1]} (-1/2,1,-3/2) 1,3
1519 {[=1,-1,-1],[1,0,-1], [0, 1, 0]} (11,11} (~1/2,1,-3/2) 1,3,6
1520 {[0, 1, 11, [1, 0, 0], [0, 1, O]} {[-12,-12,11} (=1/2,1,-3/2) 1,6
1521 {[1,0,1],[0, 1, 0], [1, -1, 0]} {[-1/2,-1/2,-17} (=3/2,-1/2,1) 1,2
1522 {[=1,—-1,—1],[1,-1,0], [0, 0, 1]} (11,17} (=3/2,-1/2,1) 1,2,7
1523 {[1,0, 1], [0, 1, 0], [0, 0, 1]} {[-1/2,-1/2,1]} (-3/2,-1/2,1) 1,7
1524 {[1,1,01,10,0,1],[1,0,—1]} ([=12,-12.-1]} (-3/2,1-1/2) 1,3
1525 {[-1,-1,-1],[1,0,-1], [0, 1, 0]} {[1,-1,1]} (=3/2,1,-1/2) 13,6
1526 {[1, 1, 0], [0, 0, 11, [0, 1, 0]} {[-1/2,-1/2,11} (=3/2,1,-1/2) 1,6
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1527 {[1, 0, 1], [0, 1, 0], [1, 0, 0]} {[1/2,1/2,—1]} (-1,112,372) 1,4
1528 {[-1,-1,-1],[1,0,0], [0, 1, -1]} {[-1,-1,-1]} (-1,1/2,3/2) 1,4,5
1529 {[1,0,1],[0,1,0], [0, 1,-1]} {[1/2,1/2,-11} (-1,1/2,3/2) 1,5
1530 {[1,1,0],[0,0,1],[1,0,0]} ([1/2,12,-1]} (-1,3/2,1/2) 1,4
1531 {[-1,-1,-1],[1,0, 0], [0, 1, -1]} ([~1-1,17} (=1,3/2,172) 1,45
1532 {[1, 1,01, [0,0,1], [0, 1,-1]} {[1/2,1/2,1]} (-1,3/2,1/2) 1,5
1533 {[1,0, 1], [0, 1, 0], [1,-1, 0]} {[1/2,1/2,1]} (3/2,12,-1) 1,2
1534 {[~1,-1,-1],[1,-1,0],[0,0, 1]} {~1,1-1]} (3/2,112,-1) 12,7
1535 {[1, 0, 1], [0, 1, 0], [0, 0, 1]} {[1/2,1/2,—1]} (3/2,12,-1) 1,7
1536 {[1, 1,01, [0,0, 1], [1,0,-1]} {[1/2,1/2,11} (3/2,-1,1/2) 1,3
1537 {[-1,-1,-1],[1,0,-1], [0, 1, 0]} {[-1,1,-1]} (3/2,-1,1/2) 1,3,6
1538 {[1, 1,0], 0,0, 1], [0, 1, 0]} (12,1217} (312-1,1/2) 1,6
1539 {[0, 1, 11,1, 0, 0], [1, -1, O} {[1/2,12,-1]} (12,3/2,-1) 1,2
1540 {[-1,-1,-1],[1,-1,0],[0, 0, 1]} {[-1-1,-1]} (1/2,3/2,-1) 1,2,7
1541 {[0, 1, 1], [1, 0, 0], [0, 0, 1]} {[1/2,1/2,-11} (1/2,3/2,-1) 1,7
1542 {[0, 1, 1], 1,0, 0], [1, 0,17} {[1/2,12,-1]} (1/2,-1,32) 1,3
1543 {[~1,-1,-1],[1,0,-1], [0, 1, 0]} {[-1,-1-11} (122,-1,3/2) 1,3,6
1544 {[0, 1, 1], [1, 0, 0], [0, 1, O]} {[1/2,1/2,-11} (1/2,-1,3/2) 1,6
1545 {[-1,-1,1],[1,0,0], [0, 1, O]} {[1,1/2,1/2]} (1/2,1/2,2) 1,2
1546 {[-1,1,-1],[1, 0, 0], [0, 0, 1]} {[1,1/2,1/2]} (1/2.2,172) 1,3
1547 {[-1,1, 1], [0, 1, 0], [0, 0, 1]} {[-1,1/2,1/2]} (2,1/2,12) 1,5
1548 {[-1,-1,1],[1,0,0], [0, 1, O]} {[-1,-1/2,-1/2]} (-1/2,-1/2,-2) 1,2
1549 {[-1,1,-1],[1, 0,01, [0, 0, 11} {[-1,-1/2,-1/2]} (-1/2,-2,-1/2) 1,3
1550 {[-1,1, 1], [0, 1, 0], [0, 0, 1]} {[1,-172-12]} (22-1/2-12) 1,5
1551 {[-1,-1,-1],[1, 0, 0], [0, 1, O]} {[1,1/2,1/2]} (12,12,-2) 1,2
1552 {[-1,-1,-1],[1,0, 0], [0, 0, 1]} {[1,1/2,1/2]} (1/2,-2,1/2) 1,3
1553 {[-1,-1,-1],[0, 1, 0], [0, O, 1]} {[1,1/2,1/2]} (-2,1/2,1/2) 1,5
1554 {[-1,-1,-1],[1, 0, 0], [0, 1, O]} ([-1,-172,-1/2]} (12,-1/2.2) 1,2
1555 {[-1,-1,-1],[1, 0, 0], [0, 0, 1]} {[-1,-12-1/2]} (-1/22,-1/2) 1,3
1556 {[-1,-1,-1],[0, 1, 0], [0, O, 1]} {[-1,-1/2,-1/2]} (2,-1/2,-1/2) 1,5
1557 {[-1,1,-1],[1, 0,01, [0, 1, O]} {[1,1/2,-1/2]} (1/2,-1/2,-2) 1,2
1558 {[-1,-1, 1], 1, 0, 0], [0, 0, 1]} {[1,12,-1/2]} (112,-2,-1/2) 1,3
1559 {[-1,1,1],[1,0, 0], [0, 1, 0]} {[-1,-1/2,12]} (-1/2,112.-2) 1,2
1560 {[-1,1,1],[1,0,0],[0, 0, 11} {[-1,-1/2,1/2]} (-1/2,-2,1/2) 1,3
1561 {[-1,-1, 1], [0, 1, 0], [0, O, 11} {[1,1/2,-1/2]} (-2,1/2,-1/2) 1,5
1562 {[-1,1,-1],[0, 1, 0], [0, 0, 1]} {[1,-1/2,1/2]} (=2,-1/2,1/2) 1,5
1563 {[-1,1,-1],[1, 0, 0], [0, 1, 0]} {[-1,-1/2,12]} (1/2,1/2,2) 1,2
1564 {[-1,-1,1],[1, 0,01, [0, 0, 11} {[-1,-1/2,1/2]} (-1/2,2,1/2) 1,3
1565 {[-1,1,1],[1,0,0],[0, 1, 01} {[1,1/2,-1/2]} (1/2,-1/2,2) 1,2
1566 {[-1,1,1],[1,0, 0], [0, 0, 1]} {[1,12,-1/2]} (122-1/2) 1,3
1567 {[-1,-1, 11,0, 1, 0], [0, 0, 1]} {[-1,-12,12]} (2-1/2,172) 1,5
1568 {[-1,1,-1],[0, 1, 0], [0, 0, 11} {[-1,1/2,-1/2]} (2,12,-1/2) 1,5
1569 {[0,1,-1],[1,0,0],[1, 0,11} {[1/2,1/2,-11} (1/2,2,3/2) 1,3
1570 {[0, 1,-1],[1, 0, 0], [1,—1, O]} {[-1/2,112,-11} (12,3/2,2) 1,2
1571 {[1,0,-1],10, 1, 0], [1,—1, O]} {[=1/2,1/2,1T} (3/2,1/2,2) 1,2
1572 {[1,-1,0],[0,0, 1],[1, 0,11} {[-1/2,1/2,11} (3/2,2,1/2) 1,3
1573 {[1,0,-1],[0, 1, 0], [0, 1,11} {[1/2,1/2,-11} (2,1/2,3/2) 1,5
1574 {[1,-1, 0], [0, 0, 1], [0, 1,11} {[1/2,1/2,1]} (2,3/2,1/2) 1,5
1575 {[0, 1,-1],[1, 0, 0], [1, 0, —1]} {[-12,-12,11} (=12,-2,-3/2) 1,3
1576 {[0, 1,-1],[1, 0, 0], [1,—1, O]} {[1/2,-1/2,1]} (-1/2,-3/2,-2) 1,2
1577 {[1,0,-1],[0, 1, 0], [1, -1, O]} {[1/2,-1/2-11} (-3/2,-1/2,-2) 1,2
1578 {[1,-1,0],[0,0, 1], [1, 0,11} {[1/2,-1/2-1]} (-3/2,-2,-1/2) 1,3
1579 {[1,0,-1], 10, 1, 0], [0, 1, —1]} {[-12,-12,11} (=2-112,-312) 1,5
1580 {[1,-1,0],[0,0, 1], 0, 1, 1]} ([-1/2,-1/2-1]} (-2,-3/2-1/2) 1,5
1581 {[0, 1, 1], [1,0,0],[1,0, 1]} {[1/2,1/2,-11} (1/2,2,-3/2) 1,3
1582 {[0, 1, 1], [1, 0, 0], [1, 1, 0]} {[1/2,1/2,-11} (1/2,-3/2,2) 1,2
1583 {[1,0, 11, [0, 1, 0], [1, 1, O]} {[1/2,1/2,-17} (=3/2,1/2,2) 1,2
1584 {[1,1,0], 10,0, 1], [1,0, 1]} ([1/2,12,-1]} (-3/2,2,1/2) 1,3
1585 {[1,0,1],[0,1,0],[0, 1, 1]} {[1/2,1/2,-11} (2,1/2,-3/2) 1,5
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Sira No Katsayilar Matrisinin Satirlari Kars1 Taraf Vektorii | (c¢;,c,,c;) | Blok No
1645 {[1,0,0], [0, 1, 0], [1,0,0],[0,0, 1]} ([1/2,-1/2,1/2,-1/2]} (12,-1/2,-1/2) 2,3
1646 {[1,-1,0],[1,0,-11, [0, 1, O], [0, 0, 1]} {[1,1,-1/2,-1/2]} (1/2,-1/2,-1/2) 2,3,5
1647 {[1, 0, 0], [0, 1,0],[0, 1, 1]} {[1/2,-1/2-1]} (1/2,-1/2,-1/2) 2,5
1648 {[1, 0, 0], [0, 0, 1], [0, 1, 0], [0, 0, 1]} ([12-12-12-12]} | (112-172-12) 3,5
1649 {[1,0,0],[0, 1, 0], [1, 0,17} {[1/2,1/2,—1]} (1/2,1/2,3/2) 2,3
1650 {[1,1,0],[1,0,-1],[0, 1,11} {[1,-1,-11} (1/2,1/2,3/2) 2,3,5
1651 {[1, 0,01, [0, 1, 0], [0, 1, -1} {[1/2,1/2,-11} (1/2,1/2,3/2) 2,5
1652 {[1,0,0],[0,0, 1], [1,-1, 0]} {[1/2,12,-1]} (1/2,3/2,1/2) 2,3
1653 {[1,—1,0],[1,0,1],[0, 1, —1]} {-1,1,1]} (1/2,3/2,1/2) 23,5
1654 {[1, 0, 01, [0, 0, 1], [0, 1, -1} {[1/2,1/2,11} (1/2,3/2,1/2) 3,5
1655 {[1,-1,0],[1,0,-11, [0, 1, 0], [0, O, 1]} {[1,1,1/2,1/2]} (3/2,1/2,1/2) 2,3,5
1656 {[0, 1, 0], [0, 0, 1], [1, -1, O]} {[1/2,12,1]} (3/2,1/2,1/2) 2,5
1657 {[0, 1, 0], [0, 0, 1], [1, 0, -1]} {[1/2,12,1]} (3/2,1/2,1/2) 3,5
1658 {[1, 0,01, [0, 1, 0], [1,0, 11} {[-1/2,-1/2,1]} (-1/2,-1/2,-3/2) 2,3
1659 {[1,1,0],[1,0,-1],[0, 1,11} {[-1,1,11} (-1/2,-1/2,-3/2) 2,3,5
1660 {[1,0,0], [0, 1,0],[0, 1, -1]} ([~12-12,1]} —12-1232)| 2,5
1661 {[1,0,0],[0,0, 1], [1,-1, 0]} {[-12,-12,11} —12-32-12) 2,3
1662 {[1,-1,0],[1,0,1],[0, 1,11} {[1,-1,-11} (-1/2,-3/2,-1/2) 2,3,5
1663 {[1, 0, 01, [0, 0, 1], [0, 1, -1} {[-1/2,-1/2,-11} (-1/2,-3/2,-1/2) 3,5
1664 {[1,-1,0],[1,0,-1],[0, 1, 0], [0, 0, 1]} {[-1-1,-12-1/2]} (32-12-12)| 23,5
1665 {[0, 1, 0], [0, 0, 1], [1, -1, 0]} {[-12,-12-1]} (32-12-12) 2,5
1666 {[0, 1, 01, [0, O, 1], [1, 0, 11} {[-1/2,-1/2,-11} (-3/2,-1/2,-1/2) 3,5
1667 {[1,0,0],[0,1,0],[1,0, 1]} {[1/2,1/2,-11} (1/2,1/2,-3/2) 2,3
1668 {[1,1,0],[1,0, 17,10, 1, 1T} {[1-1-17} (1/2,12,-3/2) 23,5
1669 {[1,0,0], 10, 1,0],[0, 1, 1]} (12,1217} (1/2,1/2,-3/2) 2,5
1670 {[1, 0, 0], [0,0, 1], [1, 1, 0]} {[1/2,1/2,-11} (1/2,-3/2,1/2) 2,3
1671 {[1,1,0],[1,0,1],[0, 1, 1]} {[-1,1,-11} (1/2,-3/2,1/2) 2,3,5
1672 {[1, 0, 0], [0, 0, 1], [0, 1, 1]} {[1/2,12,-1]} (1/2,-3/2,112) 3,5
1673 {[1,1,0],[1,0,1],[0, 1,00, 0, 1]} ([-1,-1,1/2,1/2]} (-3/2,112,12) 235
1674 {[0, 1, 0], [0, 0, 11, [1, 1, O]} {[1/2,1/2,-11} (=3/2,1/2,1/2) 2,5
1675 {[0, 1, 0], [0, 0, 11,1, 0, 1]} {[1/2,1/2,-11} (-3/2,1/2,1/2) 3,5
1676 {[1,0,0], [0, 1,0],[1,0, 1]} ([-12-1/2,1]} (-1/2,-1/2,3/2) 2,3
1677 {[1,1,0],[1,0, 11,10, 1, 1T} {[-1,1,1]} 12-123/2) | 235
1678 {[1,0,01],[0,1,0],[0, 1, 1]} {[-1/2,-1/2,1]} (-1/2,-1/2,3/2) 2,5
1679 {[1, 0, 0], [0,0, 1], [1, 1, 0]} {[-1/2,-1/2,11} (-1/2,3/2,-1/2) 2,3
1680 {[1,1,0],[1,0, 17,10, 1, 1T} {[1,-1,1]} 1232-12) | 235
1681 {[1,0, 0], 0,0, 1], [0, 1, 1]} {[-12,-12,11} (=1/2,3/2,-1/2) 3,5
1682 {[1,1,0],[1,0,1],[0,1,0],[0,0, 1]} {[1,1,-1/2,-1/2]} (3/2,-1/2,-1/2) 2,3,5
1683 {[0, 1, 0], [0, 0, 11, [1, 1, O]} {[-1/2,-1/2,11} (3/2,-1/2,-1/2) 2,5
1684 {[0, 1, 01, [0, 0, 1], [1, 0, 1]} {[-12,-172,11} (312,-1/2,-1/2) 3,5
1685 {[1,0,0], [0, 1,0],[1,0,—1]} ([12-12-1]} (12,-1/2.3/2) 2,3
1686 {[1,-1,0],[1,0,-11, [0, 1, 1]} {[1,-1,17} (1/2,-1/2,3/2) 2,3,5
1687 {[1, 0, 0], [0,1,0],[0, 1, 1]} {[1/2,-1/2,11} (1/2,-1/2,3/2) 2,5
1688 {[1,0,0],[0,0,1],[1,—1, 0]} (121211} (12,3/2,-1/2) 2,3
1689 {[1,—1,0],[1,0,—1], [0, 1, 1]} {[-1,1,1]} (12,312,-1/2) 2.3.5
1690 {[1, 0, 0], [0,0, 11, [0, 1, 1]} {[1/2,-1/2,11} (1/2,3/2,-1/2) 3,5
1691 {[1,0,0],[0,1,0],[1,0, 1]} {[-1/2,1/2,11} (-1/2,1/2,3/2) 2,3
1692 {[1,-1,0],[1,0,1],[0, 1,11} {[-1,1,-11} (-1/2,1/2,3/2) 2,3,5
1693 {[1,0,0], [0, 1,0],[0, 1, -1]} ([-1/2,12-1]} (-1/2,1/2.3/2) 2,5
1694 {[1,0,0],[0,0, 1], [1, 1, 0]} ([~1/2,1/2,1]} (-1/2,3/2,12) 2,3
1695 {[1,1,0],[1,0,-1],[0, 1,11} {[1,-1,11} (-1/2,3/2,1/2) 23,5
1696 {[1, 0, 01, [0, 0, 1], [0, 1, -1} {[-1/2,1/2,11} (-1/2,3/2,1/2) 3,5
1697 {[1,-1,0],[1,0,1], [0, 1, 0], 0,0, 11} {[1,1,12.-1/2]} (3/2,112,-112) 2.3.5
1698 {[0, 1, 0], [0, 0, 1], [1, -1, 0]} {[1/2,-1/2,1]} (3/2,12,-112) 2,5
1699 {[0, 1, 0], [0, 0, 11,1, 0, 1]} {[1/2,-1/2,11} (3/2,112,-1/2) 3,5
1700 {[1,1,0],[1,0,-1],[0, 1, 0], [0, 0, 1]} {[1,1,-1/2,1/2]} (3/2,-1/2,1/2) 2,3,5
1701 {[0, 1,01, 10,0, 17,1, 1, 0]} {[-1/2,1/2,11} (3/12,-1/2,12) 2,5
1702 {[0, 1, 0], [0, 0, 1], [1, 0, —1]} {[-1/2,1/2,1]} (312,-1/2,12) 3,5
1703 {[1, 0,01, [0, 1, 0], [1,0,—11} {[-1/2,1/2,1]} (=1/2,1/2,-3/2) 2,3
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1704 {[1,-1,0],[1,0,—1], [0, 1, 1]} {[-1,1-17} 12,1232y | 23,5
1705 {[1,0,0],[0,1,0],[0, 1, 1]} {[-1/2,1/2-1]} (=1/2,1/2,-3/2) 2,5
1706 {[1, 0, 01, [0, 0, 1], [1,-1, 0]} {[-1/2,1/2,1]} (-1/2,-3/2,1/2) 2,3
1707 {[1,—1,0],[1,0,—1], [0, 1, 1]} {[1-1-17} 123212 | 235
1708 {[1, 0, 0], [0, 0, 1], [0, 1, 1]} {[-1/2,112,-11} (=1/2,-3/2,1/2) 3,5
1709 {[1,0,0],[0,1,0],[1,0, 1]} {[1/2,-1/2-1]} (1/2,-1/2,-3/2) 2,3
1710 {[1,-1,0],[1,0,1],[0, 1,11} {[1,-1,11} (1/2,-1/2,-3/2) 2,3,5
1711 {[1,0,0], [0, 1,0],[0, 1, -1]} {[1/2,-1/2,1]} (12,-1/2.-3/2) 2,5
1712 {[1, 0, 0], 0,0, 1], [1, 1, 0]} {[12-112-1]} (1/2,-3/2,-112) 2,3
1713 {[1,1,0],[1,0,-1],[0, 1,11} {[-1,1,-11} (1/2,-3/2,-1/2) 2,3,5
1714 {[1, 0, 01, [0, 0, 1], [0, 1, —1]} {[1/2,-1/2-1]} (1/2,-3/2,-1/2) 3,5
1715 {[1,-1,0],[1,0,1],[0, 1, 0], 0,0, 11} {[-1,-1,-1/2,172]} (=32-12,12) | 235
1716 {[0, 1, 01, [0, 0, 1], [1, -1, 0]} {[-1/2,12,-11} (=3/2,-1/2,1/2) 2,5
1717 {[0, 1, 0], [0, 0, 1], [1, 0, 1]} {[-1/2,1/2-1]} (-3/2,-1/2,1/2) 3,5
1718 {[1,1,0],[1,0,-1],[0, 1, 0], [0, 0, 1]} {[-1,-1,1/2,-1/2]} (=3/2,1/2,-1/2) 2,3,5
1719 {[0, 1,01, 10,0, 11,[1, 1, 0]} {[12-12-11} (=3/2,1/2,-1/2) 2,5
1720 {[0, 1, 01, [0, 0, 1], [1, 0, —1]} {[12-112-11} (=3/2,12,-1/2) 3,5
1721 {[0,1,1],[1,0,0], [0, 1,-1]} {[1/2,1/2,0]} (1/2,1/4,1/4) 1,5
1722 {[1,0, 1], [0, 1, 0], [1,0,-1]} {[1/2,1/2,0]} (1/4,1/2,1/4) 1,3
1723 {[1,1,0],[0,0,1],[1,—1, 0]} {[1/2,1/2,0]} (1/4,1/4,1/2) 1,2
1724 {[0, 1, 1], 1,0, 0], [0, 1, -1]} {[-1/2,-1/2,0]} (—1/2,-1/4,-1/4) 1,5
1725 {[1,0, 1], [0, 1, 0], [1,0,-1]} {[-1/2,-1/2,0]} (-1/4,-1/2,-1/4) 1,3
1726 {[1, 1,01, [0,0,1], [1,-1, 0]} {[-1/2,-1/2,0]} (-1/4,-1/4,-1/2) 1,2
1727 {[0, 1,-1],[1, 0, 0], [0, 1, 1]} {[1/2,1/2,0]} (1/2,1/4,-1/4) 1,5
1728 {[0, 1,-1],[1, 0, 0], [0, 1, 1]} {[-1/2,1/2,0]} (1/2,-1/4,1/4) 1,5
1729 {[1,0,-11,[0, 1,0],[1, 0, 1]} {[1/2,1/2,0]} (1/4,1/2,-1/4) 1,3
1730 {[1,-1,0],[0,0, 1],[1, 1, 0]} {[1/2,1/2,0]} (1/4,-1/4,1/2) 1,2
1731 {[1,0,-1],[0, 1,01, 1,0, 1]} {[-1/2,1/2,0]} (—1/4,1/2,1/4) 1,3
1732 {[1,-1,0],[0,0, 1], [1, 1, 0]} {[~1/2,1/2,0]} (—1/4,1/4,1/2) 1,2
1733 {[0,1,-11,[1,0,0],[0, 1, 1]} {[-1/2,-1/2,0]} (-1/2,-1/4,1/4) 1,5
1734 {[0,1,-11,[1,0,0],[0, 1, 11} {[1/2,-1/2,01} (=1/2,1/4,-1/4) 1,5
1735 {[1,0,-1],[0, 1,01, 1,0, 1]} {[-1/2,-1/2,0]} (=1/4,-1/2,1/4) 1,3
1736 {[1,-1,0],[0,0, 1],[1, 1, 0]} ([-1/2,-1/2,0]} (—1/4,1/4.-1/2) 1,2
1737 {[1,0,-11,[0, 1,0],[1, 0, 1]} {[1/2,-1/2,01} (1/4,-1/2,-1/4) 1,3
1738 {[1,-1,0],[0,0, 1],[1, 1, 0]} {[1/2,-1/2,01} (1/4,-1/4,-1/2) 1,2
1739 {[0, 1, 1], [1,0,0],[0, 1, —1]} {[~1/2,1/2,0]} (1/2,-1/4,-1/4) 1,5
1740 {[1,0,1],[0, 1, 0], [1, 0,11} {[-1/2,1/2,0]} (=1/4,1/2,-1/4) 1,3
1741 {[1, 1,01, [0,0, 1], [1,-1, 0]} {[-1/2,1/2,0]} (-=1/4,-1/4,1/2) 1,2
1742 {[0, 1, 1], [1,0,0], [0, 1,-1]} {[1/2,-1/2,01} (=1/2,1/4,1/4) 1,5
1743 {[1,0,1],[0, 1, 0], [1,0,-1]} {[1/2,-1/2,0]} (1/4,-1/2,1/4) 1,3
1744 {[1,1,0],[0,0,1],[1,—1, 0]} {[1/2,-1/2,0]} (1/4,1/4.-1/2) 1,2
1745 {[0,1,-11,[1,0,0],[0, 1, 1]} {[-1/2,1/2,11} (1/2,1/4,3/4) 1,5
1746 {[0,1,-11,[1,0,0],[0, 1, 11} {[1/2,1/2,11} (1/2,3/4,1/4) 1,5
1747 {[1,0,-1],10, 1,01, 1,0, 1]} {[-1/2,1/2,1]} (1/4,1/2,3/4) 1,3
1748 {[1,-1,0],10,0,1],[1, 1,0} {[-1/2,1/2,1]} (1/4,3/4,1/2) 1,2
1749 {[1,0,-11,[0, 1,0],[1, 0, 1]} {[1/2,1/2,11} (3/4,1/2,1/4) 1,3
1750 {[1,-1,0],[0,0, 1],[1, 1, 0]} {[1/2,1/2,11} (3/4,1/4,1/2) 1,2
1751 {[0,1,-1],[1,0, 0], [0, 1, 1]} {[1/2,-1/2-1]} (-1/2,-1/4,-3/4) 1,5
1752 {[0, 1,-1],[1, 0, 0], [0, 1, 1]} {[-12,-172,-1]} (—1/2,-3/4,-1/4) 1,5
1753 {[1,0,-1],[0, 1, 0],[L, 0, 1]} {[12-112,-11} (—1/4,-1/2,-3/4) 1,3
1754 {[1,-1,0],[0,0, 1],[1, 1, 0]} {[1/2,-1/2-11} (-1/4,-3/4,-1/2) 1,2
1755 {[1,0,-1],[0, 1,0],[1, 0, 1]} {[-1/2,-1/2,-1]} (-3/4,-1/2,-1/4) 1,3
1756 {[1,-1,0],[0,0, 1], [1, 1, 0]} ([~1/2,-1/2-1]} (3/4-1/4-12) 1,2
1757 {[0, 1, 1], [1,0,0],[0, 1, —1]} ([~1/2,1/2,1]} (1/2,1/4,-3/4) 1,5
1758 {[0, 1, 1], [1,0,0], [0, 1,-1]} {[-1/2,1/2-1]} (1/2,-3/4,1/4) 1,5
1759 {[1,0,1],[0, 1, 0], [1,0,-1]} {[-1/2,1/2,11} (1/4,1/2,-3/4) 1,3
1760 {[1,1,0],[0,0,1],[1,—1, 0]} ([=1/2,1/2,1]} (1/4,-3/4,1/2) 1,2
1761 {[1,0,1],[0, 1, 0], [1, 0,11} {[-1/2,112,-11} (=3/4,1/2,1/4) 1,3
1762 {[1, 1,01, [0,0,1], [1,-1, 0]} {[-1/2,1/2-1]} (=3/4,1/4,1/2) 1,2




88

Sira No Katsayilar Matrisinin Satirlari Kars1 Taraf Vektorii | (c¢;,c,,c;) | Blok No
1763 {[0, 1, 1], [1, 0, 0], [0, 1, —1]} (121217} (~1/2,-1/4,3/4) 1,5
1764 {[0,1,1],[1,0,0], [0, 1,-1]} {[1/2,-1/2,11} (-1/2,3/4,-1/4) 1,5
1765 {[1,0,1],[0, 1, 0], [1,0,-1]} {[1/2,-1/2-1]} (-1/4,-1/2,3/4) 1,3
1766 {[1,1,0],[0,0,1],[1,—1, 0]} (121211} (—1/4,3/4,-1/2) 1,2
1767 {[1,0,1],[0, 1, 0], [1, 0,11} {[1/2,-1/2,1]} (3/4,-1/2,-1/4) 1,3
1768 {[1, 1,01, [0,0, 1], [1,-1, 0]} {[1/2,-1/2,11} (3/4,-1/4,-1/2) 1,2
1769 {[0, 1, 1],[1,0,0], [0, 1,-1]} {[1/2,1/2,-11} (1/2,-1/4,3/4) 1,5
1770 {[0, 1, 1], [1,0,0],[0, 1, —1]} ([1/2,1/2,1]} (1/2,3/4,-1/4) 1,5
1771 {[1,0,1],[0, 1, 0], [1, 0,17} {[1/2,12,1]} (3/4,1/2,-1/4) 1,3
1772 {[1, 1,01, [0,0, 1], [1,-1, 0]} {[1/2,1/2,11} (3/4,-1/4,1/2) 1,2
1773 {[1,0,1],[0, 1, 0], [1,0,-1]} {[1/2,1/2,-11} (-1/4,1/2,3/4) 1,3
1774 {[1,1,0],[0,0,1],[1,—1, 0]} ([1/2,12,-1]} (—1/43/4.1/2) 1,2
1775 {[0, 1, 1], [1,0,0],[0, 1, —1]} ([-12-12,1]} (~1/2,1/4,-3/4) 1,5
1776 {[0,1,1],[1,0,0], [0, 1,-1]} {[-1/2,-1/2,-11} (—=1/2,-3/4,1/4) 1,5
1777 {[1,0, 1], [0, 1, 0], [1,0,-1]} {[-1/2,-1/2,-11} (=3/4,-1/2,1/4) 1,3
1778 {[1,1,0],[0,0,1],[1,—1, 0]} ([-1/2,-1/2-1]} (-3/4,1/4,-1/2) 1,2
1779 {[1,0,1],[0, 1, 0], [1, 0,11} {[-12,-12,11} (1/4,-1/2,-3/4) 1,3
1780 {[1, 1,01, [0,0,1], [1,-1, 0]} {[-1/2,-1/2,1]} (1/4,-3/4,-1/2) 1,2
1781 {[0,1,-11,[1,0,0],[0, 1, 1]} {[1/2,1/2,-11} (1/2,-1/4,-3/4) 1,5
1782 {[0, 1,-1],[1, 0, 0], [0, 1, 1]} {[-1/2,12,-11} (1/2,-3/4-1/4) 1,5
1783 {[1,0,-1],10, 1, 0],[L, 0, 1]} {[1/2,12,-1]} (=1/4,1/2,-3/4) 1,3
1784 {[1,-1,0],[0,0, 1], [1, 1, 0]} {[1/2,1/2,-11} (-1/4,-3/4,1/2) 1,2
1785 {[1,0,-11,[0, 1,0],[1, 0, 1]} {[-1/2,1/2-1]} (-3/4,1/2,-1/4) 1,3
1786 {[1,-1,0],[0,0, 1], [1, 1, 0]} ([-1/2,12-1]} (-3/4,-1/4,1/2) 1,2
1787 {[0, 1,-1],[1, 0, 0], [0, 1, 1]} {[-12,-12,11} (=1/2,1/4,3/4) 1,5
1788 {[0,1,-11,[1,0,0],[0, 1, 11} {[1/2,-1/2,11} (-1/2,3/4,1/4) 1,5
1789 {[1,0,-11,[0, 1,0],[1, 0, 1]} {[-1/2,-1/2,1]} (1/4,-1/2,3/4) 1,3
1790 {[1,-1,0],[0,0, 1],[1, 1, 0]} ([-12-1/2,1]} (1/4,3/4,-1/2) 1,2
1791 {[1,0,-1],10, 1,01, 1,0, 1]} {[1/2,-1/2,1]} (3/4,-1/2,1/4) 1,3
1792 {[1,-1,0],[0,0, 1],[1, 1, 0]} {[1/2,-1/2,11} (3/4,1/4,-1/2) 1,2
1793 {[-1,-1,-11,[1,-1,0],[1, 0,—1] {[-1,0,0]} (1/3,1/3,1/3) 1,2,3
1794 {[-1,-1,-1],[1,-1, 0], [0, 1, —1] {[-1,0,0]} (1/3,1/3,1/3) 1,2,5
1795 {[-1,-1,—-1],[1,0,-1], [0, 1, 1] {[-1,0,0]} (1/3,1/3,1/3) 13,5
1796 {[-1,-1,-11,[1,-1,0],[1, 0,-1] {[1,0,0]} (-1/3,-1/3,-1/3) 1,2,3
1797 {[-1,-1,-1],[1,-1,0], [0, 1, 1] {[1,0,0]} (-1/3,-1/3,-1/3) 1,2,5
1798 {[-1,-1,-1],[1,0,-1], [0, 1, 1] {[1,0,0]} 13-13-13)| 135
1799 {[-1,-1,1],[1,-1, 0L, [L, 0, 1]} {[-1,0,0]} (1/3,1/3,-1/3) 1.2.3
1800 {[-1,-1,1],[1,-1,0],[0, 1, 1]} {[-1,0,0]} (1/3,1/3,-1/3) 1,2,5
1801 {[-1,-1,1],[1,0,1],[0, 1, 1]} {[-1,0,0]} (1/3,1/3,-1/3) 1,3,5
1802 {[-1,1,-11,[1, 1,0],[1,0,—1]} {[-1,0,0]} (1/3,-1/3,1/3) 1.2,3
1803 {[-1,1,-1],[1, 1,01 [0, 1, 1]} {[-1,0,0]} (13-1/3,13) 12,5
1804 {[-1,1,-1],[1,0,-11,[0, 1, 1]} {[-1,0,0]} (1/3,-1/3,1/3) 1,3,5
1805 {[-1,1,1],[1,1,0],[1,0, 1]} {[1,0,0]} (-1/3,1/3,1/3) 1,2,3
1806 {[-1,1,1],[1,1,0], [0, 1,-1]} {[1,0,0]} (~1/3,1/3,13) 12,5
1807 {[-1,1,1],[1,0, 11,10, 1,-1]} {[1,0,0]} (-1/3,1/3,13) 13,5
1808 {[-1,1,1],[1,1,0],[1, 0, 1]} {[-1,0,0]} (1/3,-1/3,-1/3) 1,2,3
1809 {[-1,1,1],[1,1,0],[0, 1,11} {[-1,0,0]} (1/3,-1/3,-1/3) 1,2,5
1810 {[-1,1,1],[1,0,1],[0, 1,11} {[-1,0,0]} (1/3,-1/3,-1/3) 1,3,5
1811 {[-1,1,-11,[1, 1,0],[1,0,—1]} {[1,0,0]} (=1/3,1/3,-1/3) 1.2.3
1812 {[-1,1,-11,[1, 1,01, [0, 1, 1]} {[1,0,0]} (=1/3,1/3,-1/3) 1.2,5
1813 {[-1,1,-1],[1,0,-11,[0, 1, 1]} {[1,0,0]} (-1/3,1/3,-1/3) 1,3,5
1814 {[-1,-1,1],[1,-1,0],[1, 0, 1]} {[1,0,0]} (-1/3,-1/3,1/3) 1,2,3
1815 {[-1,-1,1],[1,-1, 0L, [0, 1, 1]} {[1,0,0]} (=1/3,-1/3,1/3) 1.2,5
1816 {[-1,-1,1],[1,0, 11, [0, 1, 1]} {[1,0,0]} 13-13,13) | 135
1817 {[-1,-1,1],[1,-1,0],[1, 0, 1]} {[0,0,1]} (1/3,1/3,2/3) 1,2,3
1818 {[-1,-1,1],[1,-1,0],[0, 1, 1]} {[0,0,1]} (1/3,1/3,2/3) 1,2,5
1819 {[-1,-1, 11,[1,0, 1], [0, 1, 1]} {[0,1,1]} (1/3,1/3,2/3) 1.3.5
1820 {[-1,1,-1],[1, 1,0],[1,0,—1]} {[0,1,0} (1/3,2/3,1/3) 1.2.3
1821 {[-1,1,-1],[1,1,0],[0, 1, 11} {[0,1,1]} (1/3,2/3,1/3) 1,2,5
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1822 {[-1,1,-1],[1,0,—-1], [0, 1, 1]} {[0,0,17} (1/3,2/3,1/3) 13,5
1823 {[-1,1,1],[1,1,0],[1,0, 1]} {[0,1,1]} (2/3,1/3,1/3) 1,2,3
1824 {[-1,1,1],[1,1,0],[0, 1,11} {[0,1,0]} (2/3,1/3,1/3) 1,2,5
1825 {[-1,1,1],[1,0, 11,10, 1,-1]} {[0,1,0]} (2/3,1/3,1/3) 13,5
1826 {[-1,-1,1],[1,-1, 0], [L, 0, 1]} {[0,0,—1]} (-13-113-23)| 123
1827 {[-1,-1,1],[1,-1,0],[0, 1, 1]} {[0,0,-11} (-1/3,-1/3,-2/3) 1,2,5
1828 {[-1,-1,1],[1,0,1],[0, 1, 11} {[0,-1,-17} (-1/3,-1/3,-2/3) 1,3,5
1829 {[-1,1,-11,[1, 1,0],[1,0,—1]} {[0,-1,0]} —13,213-13)| 123
1830 {[-1,1,-11,[1, 1, 0], [0, 1, 1]} {[0,~1-17} (-13,-213-13)| 1,25
1831 {[-1,1,-1],[1,0,-11,[0, 1, 1]} {[0,0,-11} (-1/3,-2/3,-1/3) 1,3,5
1832 {[-1,1,1],[1,1,0],[1, 0, 1]} {[0,-1,-11} (-2/3,-1/3,-1/3) 1,2,3
1833 {=1,1,1],[1,1,0],[0, 1, 1]} {[0.-1,0]} (2B-13-13)] 125
1834 {[-1,1,1],[1,0, 11,10, 1,-1]} {[0,-1,0]} (23-13-13)| 135
1835 {[-1,-1,-11,[1,-1,0],[1, 0,11} {[0,0,1]} (1/3,1/3,-2/3) 1,2,3
1836 {[-1,-1,-11,[1,-1,0],[0, 1,11} {[0,0,1]} (1/3,1/3,-2/3) 1,2,5
1837 ([-1,-1,-1],[1,0,-1],10, 1, —1]} {[0,1,1]} (1/3,1/3,-2/3) 13,5
1838 ([-1,-1,-1],[1,-1, 0], [1,0,-1]} {[0,1,0]} (1/3,-2/3,1/3) 12,3
1839 {[-1,-1,-11,[1,-1,0],[0, 1,11} {[0,1,-17} (1/3,-2/3,1/3) 1,2,5
1840 {[-1,-1,-11,[1,0,-1],[0, 1,11} {[0,0,-11} (1/3,-2/3,1/3) 1,3,5
1841 {[-1,-1,-1],[1,-1,0],[1, 0, -1} {[0,~1-17} (=2/3,1/3,1/3) 1.2,3
1842 {[-1,-1,-1],[1,-1, 0], [0, 1, —1} {[0,-1,0]} (=2/3,1/3,1/3) 1.2,5
1843 {[-1,-1,-11,[1,0,-1],[0, 1,11} {[0,-1,0]} (-2/3,1/3,1/3) 1,3,5
1844 {[-1,-1,-11,[1,-1,0],[1, 0,-11} {[0,0,-11} (-1/3,-1/3,2/3) 1,2,3
1845 {[-1,-1,-1],[1,-1, 0], [0, 1, —1]} {[00 —11} (=1/3,-1/3,2/3) 1,2,5
1846 {[-1,-1,-1],[1,0,-1], [0, 1, —1T} {[0,~1-17} (=1/3,-1/3,2/3) 1.3.5
1847 {[-1,-1,-11,[1,-1,0],[1, 0,11} {[0, 1 01} (-1/3,2/3,-1/3) 1,2,3
1848 {[-1,-1,-11,[1,-1,0],[0, 1,11} {[0,-1,17} (-1/3,2/3,-1/3) 1,2,5
1849 ([-1,-1,-1],[1,0,-1], 10, 1,—1]} {[0,0,1]} 1323-13) | 135
1850 ([-1,-1,-1],[1,-1, 0], [1,0,-1]} {[0,1,1]} QB-13-13) | 123
1851 {[-1,-1,-11,[1,-1,0],[0, 1,11} {[0,1,0]} (2/3,-1/3,-1/3) 1,2,5
1852 {[-1,-1,-11,[1,0,-1],[0, 1,11} {[0,1,0]} (2/3,-1/3,-1/3) 1,3,5
1853 {[-1,1, 1],[1,1,0],[L,0, 1]} {[0,0,17} (1/3,-1/3,2/3) 1.2,3
1854 {[-1,1,1],[1,1,0], [0, 1, —1]} {[0,0,—1]} (1/3,-1/3,2/3) 1.2,5
1855 {[-1,1,1],[1,0,1],[0, 1,11} {[0,1,-17} (1/3,-1/3,2/3) 1,3,5
1856 {[-1,1,1],[1,1,0],[1,0, 1]} {[0,1,0]} (1/3,2/3,-1/3) 1,2,3
1857 {[-1,1, 11,1, 1,01, [0, 1, —1]} {[0,1,1]} (1/3,2/3,-1/3) 1,2,5
1858 {[-1,1,1],[1,0, 11,10, 1,-1]} {[0,0,1]} (1/3,2/3-1/3) 13,5
1859 {[-1,1,-1],[1,1,0],[1,0,-1]} {[0,1,1]} (2/3,1/3,-1/3) 1,2,3
1860 {[-1,1,-1],[1,1,01], [0, 1, 1]} {[0,1,0]} (2/3,1/3,-1/3) 1,2,5
1861 (-1, 1,-1],[1,0,-1],[0, 1, 1]} {[0,1,0]} (2/3,13,-1/3) 13,5
1862 {[-1,-1,1],[1,-1, 0], [L, 0, 1]} {[0,1,1]} (2/3,-1/3,1/3) 1.2.3
1863 {[-1,-1,1],[1,-1,0],[0, 1, 1]} {[0,1,0]} (2/3,-1/3,1/3) 1,2,5
1864 {[-1,-1,1],[1,0,1],[0, 1, 1]} {[0,1,0]} (2/3,-1/3,1/3) 1,3,5
1865 {[-1,1,-11,[1, 1,0],[1,0,—1]} {[0,0,—1]} (=1/3,1/3,2/3) 1.2,3
1866 {[-1,1,-1],[1, 1,01 [0, 1, 1]} {[0,0,1]} (~1/3,1/3.2/3) 12,5
1867 {[-1,1,-1],[1,0,-11,[0, 1, 1]} {[0,-1,17} (—1/3,1/3,2/3) 1,3,5
1868 {[-1,-1,1],[1,-1,0],[1, 0, 1]} {[0,-1,0]} (-1/3,2/3,1/3) 1,2,3
1869 {[-1,-1,1],[1,-1,0],[0, 1, 1]} {[0,-1,17} (-1/3,2/3,1/3) 1,2,5
1870 {[-1,-1,1],[1,0, 11,0, 1, 1]} {[0,0,1]} (~1/3,2/3,13) 13,5
1871 {[-1, 1, 1],[1,1,0],[L, 0, 1]} {[0,0,—1]} (=1/3,1/3,-2/3) 1.2.3
1872 {[-1,1,1],[1,1,0],[0, 1,11} {[0,0,1]} (-1/3,1/3,-2/3) 1,2,5
1873 {[-1,1,1],[1,0,1],[0, 1,11} {[0,-1,17} (-1/3,1/3,-2/3) 1,3,5
1874 {[-1, 1, 1],[1,1,0],[L,0, 1]} {[0,-1,0]} (=1/3,-2/3,1/3) 1.2.3
1875 {[-1, 1, 11,1, 1,01, [0, 1, —1]} {[0,~1-17} (=1/3,-2/3,1/3) 1.2,5
1876 {[-1,1,1],[1,0, 1],[0, 1,11} {[0,0,-11} (-1/3,-2/3,1/3) 1,3,5
1877 {[-1,1,-1],[1,1,0],[1,0,-1]} {[0,-1,-17} (-2/3,-1/3,1/3) 1,2,3
1878 {[-1,1,-1],[1, 1,01 [0, 1, 1]} {[0,-1,0]} (23-13,13) | 125
1879 (-1, 1,-1],[1,0,-1],[0, 1, 1]} {[0,-1,0]} (2/3-13,13) | 135
1880 {[-1,-1,1],[1,-1,0],[1, 0, 1]} {[0,-1,-11} (=2/3,1/3,-1/3) 1,2,3
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