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Introduction 

Generally, there is an intimate relation between group and 

graph, and in many occasions properties of graphs give rise to 

some properties of groups and vice versa. Given a finite group 

G , we construct its noncommuting graph  G  as follows. 

The vertex set of  G  is  GZG \ , where  GZ  is the 

center of G , and two vertices are adjacent by an edge whenever 

they do not commute (see [1,8,9]). 

Given a graph X , we denote the vertices and edges of X X 

by  XV  and  XE , respectively. Two graphs X  and Y  are 

said to be isomorphic if there exists a bijective map 

   YVXV :  such that x  and y  are adjacent in X  if 

and only if  x  and  y  are adjacent in Y . It is easy to see 

that if YX  , then    YVXV   and    YEXE  . 

In 2006, A. Abdollahi, S. Akbari, and H. R. Maimani put 

forward a conjecture in \cite{aam06} as follows. 

AAM's Conjecture: If M  is a finite nonabelian simple 

group and G  is a group such that    MG  , then 

MG  . 

In [12], it has been proved that AAM's Conjecture is true 

for all finite simple groups with nonconnected prime graphs and 

10A , where 10A  is the alternating group of degree 10 and also 

for projective general linear groups p) PGL(2,  for odd prime 

p  (see [6]), for special linear group  q) SL(2,  (see [2]), for 

projective special linear groups  qL2  and  qL3  (see [11] and 

[13], respectively). 

In this paper, we will show that AAM's Conjecture is true 

for the alternating group 16A  of degree 16. 

Elementary Results 

For a group G , we denote by  G  the set of orders of its 

elements. The set  G  is closed and partially ordered by the 

divisibility relation. Hence, it is uniquely determined by  G , 

the subset of its elements which is maximal under the divisibility 

relation. 

Lemma 2.1 [4] 

   732,73,532,115,3,732,133,32,75,113,32,112 22252222

16  A

Proof. 

From Lemma 4 of [16], it is easy to get the result. ⃞ 

Lemma2.2 [15] Let G  be a finite nonabelian simple group. 

(1) If    5,3,2G , then G  is isomorphic to one of the 

following groups: 

 24U , 5A , 6A . 

(2) If    7,5,3,27  G . Then G  is isomorphic to one of 

the following groups: 

 24U ,  72L ,  82L ,  33U ,  492L ,  53U ,  43L , 2J , 

 34U ,  74S ,  26S ,  28

O , and iA , 9,,5 i . 

(3) If    11,7,5,3,211  G , then G  is isomorphic to one 

of the following groups: 

 112L , 11M , 12M ,  25U , 22M , 11A , McL, HS, 12A  and 

 26U . 

(4) If    13,11,7,5,3,213  G , then G  is isomorphic to 

one of the following groups: 

 33L ,  252L ,  43U ,  54S ,  34L ,  24

2 F ,  32L , 

 272L ,  32G ,  24

3 D ,  8Sz ,  642L ,  54U ,  93L , 
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 36S ,  37O ,  42G ,  84S ,  38

O ,  25L , 13A , 14A , 

15A ,  36L , Suz, 16A  and 22Fi . 

In the following, let g  be an element of a finite group G . 

We denote by 
Gg  the conjugacy class of G  containing g . 

Also, we denote by 
Gg  the size of the conjugacy class 

Gg . 

The great common divisor of two numbers ba,  is denoted by 

 ba,gcd . 

Lemma 2.3 [8, Lemma 2] Let G  be a finite group such that 

  1GZ . If H  is a group such that    GH  , Then 

    1iG GCHZ  and    1g

IGHZ  for 

every
*Ggi  , where }1{\* GG   and 

*1 GI  . In 

particular, if one of the following two conditions holds: 

(1)     11,,1,1gcd *21 
















GGGG gCgCgC  , 

or 

(2) 11,,1,1gcd *21 















 G

GG

GG gCgg  ,  

then GH  . 

Lemma 2.4 [12, Lemma 2.4] Let G  and H  be finite groups. If 

   GH  , then 

        GZxCHZxC GG \\   

for all  HZHx \ , where   is a graph isomorphism from 

 H  to  G . 

Lemma Let G  be a finite nonabelian simple group such that 

   13,11,7,5,3,2G . Then G  is isomorphic to one of the 

group listed as Table 1. 

Proof. From [3], [5, Tables 5.1, p. 170-171] and Lemma 2.2, G  

is isomorphic to one of the groups as Table 1 comparing the 

orders of G .⃞ 

In the sequel a completely reducible group will be called a 

CR -group. The center of a CR -group is the direct product of 

the abelian factors in the decomposition. Hence a CR -group is 

centerless, i.e., it has trivial center, if and only if it is a direct 

product of nonabelian simple groups. The following lemma 

determines the structure of the automorphism group of a 

centerless CR -group. In the following Lemma, we denote the 

automorphism of G  by  GAut  and the outer automorphism 

of G  by O(G) . 

Lemma 2.6 [10, Theorem 3.3.20] Let R  be a finite 

centerless CR -group and write kRRR  1 , where iR  

is a direct product of in  isomorphic copies of a simple 

group iH , iH  and jH  are not isomorphic if ji  . Then 

     kRAutRAutRAut  1 and 

    nii SHAutRAut  , where in this wreath product 

 iHAut  appears in its right regular representation and the 

symmetric group nS  in its nature permutation representation. 

Moreover, the isomorphisms induce isomorphism 

     kRORORO  1  and    
inii SHORO  . 

Main Results 

Theorem Let 16A  be the alternating group of degree 16. If 

G  is a finite group with    16AG  , then 16AG  . 

Proof.  Let 16: AM  . Now we prove that MG  . We divide 

the proof into the following lemmas. 

Lemma If    MG  , then MG  . In 

particular,   1GZ . 

Proof.  By Lemma 2.5, it is sufficient to find elements wvu ,,  

in M  such that    11,,1gcd  M

M uuC  or 

   11,,1gcd  M

M vvC . By Corollary 2.1, 

 M

 732,73,532,115,53,732,133,32,75,113,32,112 2222222  . 

Therefore there exist elements zyx ,,  in M  such that 

  7322 xo ,   115 yo   and   133yo  

respectively. Since 13117532 23614 M  and 

     M1311,137,117,135 , by Lemma 2.1, it 

follows that   kji

M xC 732  ,   115  l

M yC  and 

  m

M zC 3 , where 142  i , 61  j , 21  k , 

31  l  and 61  m . 

In the following, let zyx ,,  denote those elements 

mentioned above. 

(1) See Table 2:  xCZ Mx  ; 1'  xx ZZ ; 

x

x
Z

M
N : ; 1'  xx NN . 

Obviously, by Tables 2, 3 and 4, 

   11,1gcd  M

M xxC , 

   11,1gcd  M

M yyC  and 

   11,1gcd  M

M zzC . By Lemma 2.3, we have that 

     11,1gcd  M

M xxCGZ , 

     11,1gcd  M

M yyCGZ  and 

     11,1gcd  M

M zzCGZ , and so 

   MZGZ 1 . By the definition of noncommuting graph, 

we have that    MZGGZG \\  . Thus MG  . ⃞ 

Lemma 3.2 If    MG  , then  G137  and 

 G1311 . 



Deqin Chen et al./ Elixir Appl. Math. 34 (2011) 2380-2390 
 

2382 

Proof. Let   be a graph isomorphism from  M  to  G . 

If  G137 , then there exists an element Gx  such that 

  7xo . Therefore,  xCG137  . By Lemmas 2.4 and 3.1, 

  xCM 137  . If    xo 12   , then there exists a 

nature number i  such that    Mxx
i
 1

1 :   is of order 2. 

Then  1137 xCM , too. Let  11 xCy M  such that 

  131 yo . Hence   13211 yxo . Thus  M132 , 

which is a contradiction since 2 is not adjacent to 13 in  M . 

Therefore    xo 12   . By a similar argument, we have 

that         xo 113,11,7,5,3  , too. Thus 

        xoM 1 . It follows that   11  x , a 

contradiction. 

By a similar argument as done above, we get that 

 G1311 . 

Lemma 3.3 If    MG  , then G  is nonsoluble. 

Proof. Suppose that G  is soluble. Since 

13117532 23514  MG , by Lemma 3.1, it follows 

that G  has a Hall  13,11 -subgroup H  of order 1311 . 

Therefore H  is a cyclic subgroup, which implies that 

   GH  1311 . This is a contradiction by Lemma 

3.2.  

Lemma 3.4 Let K  be the maximal normal soluble subgroup of 

G . Then K  is a  5,3,2 - subgroup. 

Proof. Suppose that    13,11,7,, rqp . We will 

   GHrp   ove this with three cases. 

Case 1:    Krqp ,, . 

Let T  be a Hall  rp, -subgroup of K . Obviously, T  is a 

cyclic subgroup of order rp  , since MG   by Lemma 3.1. 

Thus    GH  1311 , a contradiction. 

Case 2:    Kqp ,  but  Kr  . 

Let T  be a Hall  qp, -subgroup of K . It is easy to get that 

T  is a cyclic subgroup of order qp  . If    13,7, qp , then 

   GHqp   , a contradiction. Then  qp,  

 13,7 , and K  is a  13,7,5,3,2 -subgroup. Let pR  be the 

Sylow p -subgroup of K . Then from Frattini argument 

 pG RKNG  . Therefore the normalizer  
pG RN  contains 

an element x  of order 11. Obviously, pRx  is a cyclic 

subgroup of order 11p . Hence  Gp 11 , a 

contradiction. 

Case 3:  Kr   but      Kqp , . 

Then K  is a  r,5,3,2 -subgroup. Let rR  be the Sylow r -

subgroup of K . By Frattini argument, we have 

 rG RKNG  . Therefore, the normalizer  rG RN  contains 

two elements x  and y  of order p  and q , respectively. 

Obviously, rRx  and rRy  are cyclic subgroups of order 

rp   and rq   respectively. It is clear that  Grp   and 

 Grq  , a contradiction. ⃞ 

In the following, let  GSoc  be the socle of G , which is the 

subgroup generated by the set of all minimal normal subgroups 

of G . 

Lemma 3.5 Let KGG /:  and  GSocS : . Then the 

followings are true: 

(1) If  13,11,7r  and  Sr  , then   SAutr  . 

(2) If MS  , then    5,3,2S . 

(3) S is isomorphic to one of the following groups:  34S , 5A , 

6A , 55 AA  , 555 AAA  , 66 AA  , 65 AA  , 

655 AAA  ,   54 3 AS   or M . 

Proof. Since G  is nonsoluble by Lemma 3.3, we have that S  is 

a centerless CR -group. But mPPPS  21 , where iP  

is finite non-abelian simple group ( mi ,,2,1  ). Since 

MG   by Lemma 3.1, iP  is isomorphic to one of the groups 

listed as Table 1. 

In the following, we assume that    13,11,7,, rqp . Then 

   Grqp ,,  by Lemma 3.4. 

(1) Assume the first assertion to be false, then  SAutr r. 

Since   SSInn  , we have that  SInnr . It follows that 

 SOutr  since      SInnSAutSOut / , but  SOut  

     kSOutSOutSOut  21 , where the group 

jS ( kj ,,2,1  ) is direct products of some isomorphic 

copies of the simple groups belonging to the set mPPP ,,, 21   

such that mPPPS  21 kSSS  21 . Therefore 

 jSOutr  for some j  such that kj 1 . Suppose that jS  

is a direct product of t  isomorphic copies of a simple group iP , 

where  mi PPPP ,,, 21  . It follows from Lemma 2.11 that 

    !tPOutSOut
t

ij  . Since 

     qpSPi ,,5,3,2  and     3,2iPOut  or 

   1iPOut  by Lemma 2.5, we have r ⁆  iPOut  and so 

!tr . It means that 5 rt . Since      iP13,11,7  

by Lemma 2.5, it means that there exists at least a prime 

 13,11,7u  such that iPu , and so GSSu j

5
, a 

contradiction. Hence   SAutr  , as desired. 

(2) We will prove by the following three cases. 

Case 1:    Sqp ,  but  Sr  . 
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It is obvious that   SAutr   by the first assertion. Thus 

  SCr
G

  since    SAutSCG
G ~

/  . It follows that 

   Grqrp  , , a contradiction. 

Case 2:  Sr   but      Sqp , . 

It is easy to get that       SAutqp ,  by the first 

assertion. Since    SAutSCG
G ~

/  ,     SCqp
G

,  

and so    Grqrp  , , a contradiction. 

Case 3:    Srqp ,, . 

Since MG  , it follows that MG  , by Lemma 2.5, 

which contradicts the hypothesis. 

(3) By the second assertion, we have    5,3,2S  if 

MS  . Thus by Lemma 2.5, S is isomorphic to one of the 

groups:  34S , 5A , 6A , 55 AA  , 555 AAA  , 66 AA  , 

65 AA  , 655 AAA  ,   54 3 AS   or M . ⃞ 

Lemma 3.6 Let G  be one of the groups as Lemma 3.5(3). Then 

the followings are true. 

(1) 
 

 SAut
SC

G
S

G

 

(2) If MS  , then     SC
G

13,11,7  and  SC
G

 is 

nonsoluble. 

Proof. (1) Since     1 SZSCS
G

, we have that 

 SCSSS
G

 /    SCSC
GG

/  

   SAutSCG
G 

 / . Thus 
 

 SAut
SC

G
S

G

. 

(2) If 55 AAS  , 555 AAA  , 66 AA  , 65 AA  , 

655 AAA  ,   54 3 AS  , then 

 SAut   229

2

2

5 532  SAAut , 

  3413

3

3

5 532  SAAut ,   2

2

6 SAAut   

2411 532  ,     3411

625 532  AAutSAAut , 

    54 3 AAutSAut  2510 532   by Lemmas 2.6 and 

2.3. And also    5323 47

4 SAut ,   5323

5 AAut  

by Lemma 2.5. Thus we have that    5,3,2S  if MS  . 

It means that     SC
G

13,11,7  since 

   SAutSCG
G 

/ . If  SC
G

 is soluble, then  SC
G

 

contains a Hall  13,11 -subgroup 1T . Obviously, 1T  is a cyclic 

subgroup of order 1311 , this means that   SC
G

1311 . 

Thus  G1311 , a contradiction. ⃞ 

Let n  be a nature number and p  a prime. In the following, 

 
pne  denotes a nonnegative integer such that 

 
np pne

 but 

  1pne
p ⁆n . 

Lemma 3.7 S  is not isomorphic to any of the following groups: 

 34S , 5A , 6A , 55 AA  , 555 AAA  , 66 AA  , 65 AA  , 

655 AAA  ,   54 3 AS  . Therefore, 16AMS  . 

Proof. Suppose S  34S , 5A , 6A , 55 AA  , 555 AAA  , 

66 AA  , 65 AA  , 655 AAA  , or   54 3 AS  . 

Step 1 Let  SCG
G

:1 ,  111 /: KGG   and 

 11 : GSocS  , where 1K  is the maximal normal soluble 

subgroup of 1G . Then the followings hold. 

(1.1) By Lemma 3.2,      113,11,7 G , and so 

     113,11,7 G . 

(1.2) By Lemma 3.6(2),    113,11,7 G  and 1G  is 

nonsoluble. By a similar argument in Lemma 3.4, 1K  is a 

 5,3,2 -subgroup, too. 

(1.3) Moreover,    113,11,7 G  by (1.2) and so 1G  is 

nonsoluble. 

(1.4) By Lemma 3.6(1),   11
21 Ge ,   4

31 Ge , 

  2
51 Ge ,   2

71 Ge , and     1
131111  GeGe . 

(1.5) By the choice of 1K  and (1.3), 1S is a direct product of 

some finite nonabelian simple groups as Table 1. 

Assume that    13,11,7,, rqp . By Table 1 and (1.4), we 

have that    1,, Srqp   and so MS 1 . Now we assume 

assert that    13,7,3,21 S . we will show this by three 

cases. 

Case 1:    1, Sqp   but  1Sr  . 

So we have   1SAutr   by a similar argument as Lemma 

3.5(1). Thus   1
1

SCr
G

  since    1
~

11
1

/ SAutSCG
G

 . It 

follows that    1, Grqrp  , which contradicts (1.1). 

Case 2:  1Sr   but      Sqp , . 

It is easy to get that       1, SAutqp   by a similar 

argument as Lemma 3.5(1). So     1, SCqp
G

  since 

   1
~

11
1

/ SAutSCG
G

 . Also we have    1, Grqrp  , 

which contradicts (1.1). 

Case 3:    Srqp ,, . 

Since MGG  1 , it follows that MG 1  by Lemma 2.3, 

which contradicts the hypothesis. 

Hence    5,3,21 S  since  is onosoluble by (1.5). It follows 

that S 55 AA  , 66 AA  , 65 AA  , or  34S  by (1.4) and 

(1.5). 
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Step2. Let  12
1

SCG
G

 , 222 /: KGG   and  22 : GSocS  , 

where 2K  is the maximal soluble normal subgroup of 2G . Then 

the followings hold: 

(2.1) By Lemma 3.2,      21311,137 G , and so 

     21311,137 G . 

(2.2) By a similar way as Lemma 3.6(2),    213,11,7 G  

and 2G  is nonsoluble. By a similar argument in Lemma 3.4, 

2K  is a  5,3,2 -subgroup, too. 

(2.3) Moreover,    213,11,7 G  by (1.2) and so 2G  is 

nonsoluble. 

(2.4) By Lemma 3.6(1),   8
22 Ge ,   3

32 Ge , 

  1
52 Ge ,   2

72 Ge , and     1
132112  GeGe . 

(2.5) By the choice of 2K  and (2.4), 2S  is a direct product of 

some finite nonabelian simple groups as Table 1. In particular, 

2G  is nonsoluble. 

Assume that    13,11,7,, rqp . By Table 1 and (2.4), we 

have that    2,, Srqp   and so MS 2 . Now we assume 

assert that    5,3,22 S . we will show this by three cases. 

Case 1.    2, Sqp   but  2Sr  . 

So we have   2SAutr   by a similar argument as Lemma 

3.5(1). Thus   2
2

SCr
G

  since    2
~

22
2

/ SAutSCG
G

 . 

If follows that    2, Grqrp  , which contradicts (2.1). 

Case 2:  2Sr   but      2, Sqp  . 

It is easy to get that       2, SAutqp   by a similar 

argument as Lemma 3.5(1). So     2, SCqp
G

  since 

   2
~

22
2

/ SAutSCG
G

 . Also we have 

   2, Grqrp  , which contradicts (2.1). 

Case 3:    2,, Srqp  . 

Since MGG  2 , it follows that MGG  2  by 

Lemma 2.3, which contradicts the hypothesis. 

Hence    5,3,22 S . By (2.5), 2S  is nonsoluble. By 

Lemma 2.3, 652 , AAS  . 

Step 3. Let  23
2

: SCG
G

 , 333 /: KGG   and 

 33 : GSocS  , where 3K  is the maximal soluble normal 

subgroup of 3G . Then the followings hold: 

(3.1) By Lemma 3.2,      31311,137 G , and so 

     31311,137 G . 

(3.2) By a similar way as Lemma 3.6(2),    313,11,7 G  

and 3G  is nonsoluble. By a similar argument in Lemma 3.4, 

2K  is a  5,3,2 -subgroup, too. 

(3.3) Moreover,    313,11,7 G  by (3.2) and so 3G  is 

nonsoluble. 

(3.4) By Lemma 3.6(1),   5
23 Ge ,   2

33 Ge , 

  0
53 Ge ,   2

73 Ge , and   1
133 Ge . 

(3.5) By the choice of 3K  and (3.4), 3S  is a direct product of 

some finite nonabelian simple groups as Table 1. In particular, 

3G  is nonsoluble. 

Hence    3,23 S  and so 3S  is soluble. But by (3.5), 3S  is 

nonsoluble, a contradiction. 

By Steps 1 to 3, we have that MS  . By Lemma 3.6(1), it 

follows that MGG  . Hence 1K  and 16AG  .  

By Lemmas 3.1 to 3.7, we complete the proof. 
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Table 1 Finite nonabelian simple groups with    13,11,7,5,3,2G  

G  G   GO  G  G   GO  

5A
 

5322   
2 

6A  532 23   
22  

 34S  532 46   
2  72L  7323   

2 

 82L  732 23   
3  33U  732 35   

2 

7A  7532 23   
2  492L  

224 7532   
4 

 53U  7532 324   
6  43L  7532 26   4A  

8A  7532 26   
2 

9A  7532 46   
2 

2J  7532 237   
6 

10A  7532 247   
2 

 34U  7532 67   
6 

16A  13117532 23614   
4 

 26S  7532 49   
1  210

O  7532 2512   3S  

 112L  115322   
2 

11M  11532 24   
2 

12M  11532 36   
2  25U  11532 510   

2 

22M  117532 27   
2 

11A  117532 27   
2 

McL 
117532 367   

2 HS 
117532 367   

2 

12A  117532 259   
2  33L  1332 34   

2 

 43U  13532 26   
4  252L  13532 23   

4 

 34L  13532 67   
4  '24

2 F  13532 2311   
2 

 132L  137322   
2  272L  13732 32   

6 

 32G  13732 66   
2  24

3 D  13732 2412   
3 

 8Sz  137526   
3  642L  137532 26   

6 

 32G  137532 2312   
2  93L  137532 226   

4 

 84S  137532 2412   
6 

13A  13117532 259   
2 

14A  13117532 22510   
2 

15A  13117532 23610   
4 
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Table 2 Possible values of xZ   and xN   

xZ  xZ   
xN  xN   

7322   
83 

13117532 3512   
124540415999 

732 22   
251 

13117532 3412   64163017647   

732 32   1515   13117532 3312   81398964717   

732 42   
2267 

13117532 3212   35563671297   

732 52   
6803 

13117532 312   22972297937   

732 62   
20411 

1311752 312   1708373333  

22 732   
587 

1311532 3512   71768816737   

222 732   4341  1311532 3412   15245491389   

232 732   171311   1311532 3312   12689187783   

242 732   12753   1311532 3212   4146912272   

252 732   49197   1311532 312   11689432319   

262 732   3792913   131152 312   7283111732   

7323   
167 

13117532 3511   471994316779   

732 23   
503 

13117532 3411   299317223731   

732 33   
1511 

13117532 3311   46435651149   

732 43   9075   13117532 3211   19801761319   

732 53   123711  13117532 311   4522164717   

732 63   
40823 

1311752 311   1415779181  

23 732   4752   1311532 3511   71473175371   

223 732   
3527 

1311532 3411   15058997297   

233 732   55719   1311532 3311   2147334603  

243 732   
531751 

1311532 3211   10522910131   

253 732   190515   1311532 311   303133623  

263 732   
285767 

131152 311   
36607999 

7324   675   13117532 3510   
31135103999 

732 24   5319   13117532 3410   
10378367999 

732 34   
3023 

13117532 3310   17384201199   

732 44   19347   13117532 3210   1265809911  

732 54   54435   13117532 310   
384383999 

732 64   
81647 

1311752 310   1186761595   

24 732   
2351 

1311532 3510   59879125959   

224 732   83175   1311532 3410   6446191323  

234 732   34761  1311532 3310   
494207999 

244 732   2512311   1311532 3210   718432293  

254 732   322959   1311532 310   
54911999 

264 732   7575   131152 310   12451773 2   

7325   6111  13117532 359   36203609343  

732 25   31135  5 13117532 349   7946683653   
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732 35   
6047 

13117532 339   
1729727999 

732 45   
18143 

13117532 329   1988193129   

732 55   795313   13117532 39   356775387   

732 65   2969115   1311752 39   
64063999 

25 732   
4703 

1311532 359   
2223925999 

225 732   137103   1311532 349   3901642119   

235 732   84675   1311532 339   1171109211  

245 732   2413117   1311532 329   415792837   

255 732   886143   1311532 39   
27455999 

265 732   
1143071 

131152 39   59396723   

7326   7917   13117532 358   70621580119   

732 26   13929   13117532 348   30191277673   

732 36   59415   13117532 338   
864863999 

732 46   277131  13117532 328   323919189   

732 56   
108863 

13117532 39   702971367   

732 66   1718919   1311752 38   355911132   

26 732   40923   1311532 358   
1111967999 

226 732   167132   1311532 348   3170711677   

236 732   373227   1311532 338   174016971  

246 732   5031015   1311532 328   
41183999 

256 732   
2731311   1311532 38   37102737   

266 732   15118917   131152 38   15253333   

7327   675   13117532 357   
3891887999 

732 27   73311  13117532 347   2447728353  

732 37   142317   13117532 337   
432431999 

732 47   290352   13117532 327   427727337   

732 57   
217727 

13117532 37   294773163   

732 67   974967   1311752 37   
16015999 

27 732   71535   1311532 357   1563073557   

227 732   120147   1311532 347   1090164717   

237 732   
169343 

1311532 337   268591323   

247 732   1239141  1311532 327   50094111  

257 732   45729235   1311532 37   7069971  

267 732   17791257   131152 37   17203197   

7328   4353   13117532 356   8011541449   

732 28   
16127 

13117532 346   5655173731   

732 38   
49383 

13117532 336   296186373   

732 48   392337   13117532 329   1537710943   
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732 58   10947175   13117532 36   238575319   

732 68   
1306367 

1311752 36   38636913   

28 732   311112   1311532 356   958693129   

228 732   337675   1311532 346   
92663999 

238 732   
338687 

1311532 336   
30887999 

245 732   10095319   1311532 326   279131177   

258 732   
3048191 

1311532 36   
3431999 

268 732   3023115 22   131152 36   16097932   

7329   82713   13117532 355   17791321717   

732 29   64515   13117532 345   372238713   

732 39   4631911   13117532 335   
108107999 

732 49   16313713   13117532 325   238649151  

732 59   
870911 

13117532 35   45673263  

732 69   1815   1311752 35   
4003999 

29 732   103173   1311532 355   
138995999 

92 273  981723   1311532 345   119697972   

92 273  541953   1311532 335   103651149   

92 273  16001127   1311532 325   6007857   

92 273  
6096383 

1311532 35   2416971  

92 273  
18289151 

131152 35   3364717   

102 73  
21503 

13117532 354   591113823   

102 732   
64511 

13117532 344   708131229   

102 733   387075   13117532 334   1321832917   

102 734   
580607 

13117532 324   51973467   

102 735   2357739   13117532 34   9845961  

102 736   
5225471 

1311752 34   6673333   

102
273  

1157913   1311532 354   1298310153   

102 22 73   6736111   1311532 344   
23165999 

102 23 73   1908171  1311532 334   74354719   

102 24 73   201731135   1311532 324   11191323   

102 25 73   59392053  1311532 34   1487577   

102 26 73   604726323   131152 34   1361973   

112 73  148329   13117532 353   
243242999 

112 732   
129023 

13117532 343   426742119   

112 733   
387071 

13117532 333   67399401  

112 734   49143115   13117532 323   70937127   

112 735   8496741  13117532 33   10391172   

112 736   
10450943 

1311752 33   
1000999 
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112
273  

3169195   1311532 353   324757107   

112 22 73   931197   1311532 343   
11582999 

112 23 73   5764947   1311532 333   5653683   

112 24 73   
8128511 

1311532 323   3469537   

112 25 73   58138395   1311532 33   1019421  

112 26 73   92603379   131152 33   493129   

122 73  172035   13117532 352   326063373   

122 732   310983   13117532 342   
40540499 

122 733   
774143 

13117532 332   
13513499 

122 734   
2322431 

13117532 322   433103101   

122 735   13934595   13117532 32   
1501499 

122 736   
20901887 

1311752 39   1673734   

122
273  

60211 
1311532 352   75541323  

122 22 73   26979175   1311532 342   37959377   

122 23 73   214192311   1311532 332   19910989   

122 24 73   1391033729   1311532 322   775383   

122 25 73   
48771071 

1311532 32   
214499 

122 26 73   1209759415   131152 32   238333   

132 73  
172031 

13117532 35   194976141   

132 732   4432335   13117532 34   65387931  

132 733   11909913   13117532 33   10084767   

132 734   9697479   13117532 32   2999751  

132 735   126678111  13117532 3   
750749 

132 736   1027321152   1311752 3   1317119   

132
273  

11923101  1311532 35   
8687249 

132 22 73   
3612671 

1311532 34   6734343   

132 23 73   102732115   1311532 33   
965249 

132 24 73   3671.52117   1311532 32   1079731   

132 25 73   723077119   1311532 3   466323   

132 26 73   940921311  131152 3   51077   

142 73  5473717   1311753 35   152026872   

142 732   
1032191 

1311753 34   799331722   

142 733   12386352   1311753 33   26676312   

142 734   82875919   1311753 32   28153122   

142 735   116172399   1311753 3   18768712   

142 736   288301929   1311753   10427322   

142
273  

12479193   131153 35   333116323   

142 22 73   26892687   131153 34   17657412   

142 23 73   200898313   131153 33   754126   

142 24 73   1613733115   131153 32   1149172   

142 25 73   800512437   131153 3   670323   

142 26 73   186114231713   131153   33132 3   
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Table 3 Possible values of yZ   and yN   

yZ  yZ   
yN  yN   

115   332   137532 22614   518275697367   

1152   1372   137532 2614   
38041436159 

1153   22932   13732 2614   85037338923   

 

Table 4 Possible values of zZ   and zN   

zZ  zZ   
zN  zN   

3 13  192   117532 23514   941867918731   

23 13  1922   117532 23414   
89413631999 

33 13  752 2   117532 23314   
29804543999 

43 13  26322   117532 23214   18780431232   

53 13  15792   137532 2314   
3311615999 

 


