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Abstract  

    The representation theory and character theory are very important in the group 

theory, A combination of (n×n) not-solitary matrices on F area this combination reaper 

a group under process of matrix multiply purport the general linear group of status 𝐧 

on area F, tick 𝓖𝓛(𝐧, 𝐅). The kernel of a homomorphism of 𝓖𝓛(𝐧, 𝐅) to F* is the special 

linear group and tick by 𝓢𝓛(𝐧, 𝐅) is the determinant of these matrices, and this 

homomorphism. Thus 𝓢𝓛(𝐧, 𝐅) comprise all matrices of determinant 1 which is the 

subgroup of 𝓖𝓛(𝐧, 𝐅). The projective special linear group betoken by 𝓟𝓢𝓛(n,F) which is 

the agent out 𝓢𝓛 (n,F) by its centre. The Artin directrix (Ar.di.) for the groups 

𝓟𝓢𝓛(2,23) and 𝓟𝓢𝓛(2,29) from written the rational valued characters (r.v.ch.) of the 

rational representations (r.r.) as a linear combination of the induced characters (in.ch.) 

for these groups considered in this work. 
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   المستخلص:   

(  n×n)من الدرجة  المصفوفات  مجموعة  ،  الزمرمهمتين جد ا في نظرية    الشواخصتعتبر نظرية التمثيل ونظرية          

في    nالخطية العامة للحالة    زمرةالهي    اتمصفوفضرب التحت عملية    تكون زمرة،  F  المعرفة على الحقلغير المنفردة  

ويرمز لها  الخطية الخاصة    زمرة* هي الFإلى    GL(n,F) . نواة التماثل منGL(n,F  يرمز لها بالرمز )،  Fالمنطقة  

تي مصفوفات ال العلى جميع    SL(n,F)حتوي  ت هي المحدد لهذه المصفوفات، وهذا التماثل. وبالتالي،    SL(n,F)  بالرمز

 PSL(n,F)الخطية الخاصة الإسقاطية التي ي شار إليها بـ    زمرة. الGL(n,F)لـ    وهي زمرة جزئية  1ها يساوي  محدد

  PSL(2,29)  و  PSL(2,23)  زمرتينلل   اس آرتن بمركزها.    SL(n,F)الخطية الخاصة    زمرةال  ناتجة من قسمةوهي  

.( in.chكتركيب خطي من الشواخص المستحثة ).(  r.r.( للتمثيلات النسبية ) r.v.chقيم الشواخص النسبية )كتابة    من

 لهذه الزمر اعتبرت في هذا العمل.

 

1. Introduction 

        The representation of the group defined in [1], The (r.v.ch.) table of (r.r.) 

for the group 𝒫𝒮ℒ(2, 𝑝) studied in [2,3]. The (r.v.ch.) table of (r.r.) for this 

group illustrated in details in [4,5]. Authors in [6] study the (c.h.t.) of (r.r.) of 

𝒫𝒮ℒ(2,23) and 𝒫𝒮ℒ(2,29), the (Ar.di.) for these groups computed in this 

occupation. While the authors in [7-11] compute the (Ar.di.) for different 

groups.  

 

2- Basic Concepts 

 

Theorem 2.1:  [1] 

(s 1) s (s 1) if 2

PSL(2, s ) 1
(s 1) s (s 1) if s is prime 2
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Definition 2.2: [2] 

    In a group G for a class function 𝜙 of a cyclic subgroup H,  

 

𝜙 ↑𝐺=
|𝐶𝐺(𝑔)|

|𝐶𝐻(𝑔)|
∑ ∅(𝑥𝑖)

𝑚
𝐼=1   

 

Definition 2.3: [3] 

        The Artin character is the (in.ch.) from the p.ch. of cyclic subgroups of the 

group. 

Definition 2.4: [3] 

        For a finite group G and  any (r.v.ch.). (A.d.) is the little positive number  

𝑛, 

𝑛𝜒 = ∑ 𝑎𝑐𝜙𝑐𝑐 , ∈ ℤ, 𝜙𝑐 

Artin character and indicate A(G). 

3- The Study of the Results  

 

3.1 The Studyt for the group 𝓟𝓢𝓛(2,23) 

        From [6] the (c.h.t.) of (r.r.) of the groups 𝒫𝒮ℒ(2,23) is 

 

Table 1. The (c.h.t.) of (r.r.) of the groups 𝒫𝒮ℒ(2,23) 

 

 

Cg < z > < z >c < z >a < z >b < z > b2 < z > b3 < z > b4 < z > b6 

| Cg | 1 264 552 506 506 506 506 506 

| CG(g) | 6072 23 11 12 12 12 12 12 

1G 1 1 1 1 1 1 1 1 

Ψ 23 0 1 -1 -1 -1 -1 -1 

χ2+ χ4+ χ6+ χ8+ χ10 120 5 -1 0 0 0 0 0 

θ2+ θ10 44 -2 0 0 -2 0 2 4 

θ4 22 -1 0 -1 1 2 1 -2 

θ6 22 -1 0 0 2 0 -2 2 

θ8 22 -1 0 1 1 -2 1 -2 

η1+ η2 22 -1 0 2 -2 2 -2 -2 
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       The (in.ch.) table is 

Table 2. The (in.ch.) table for 𝒫𝒮ℒ(2,23) 

 

 

 

 

 

 

 

 

 

 

 

Hence,  

 

1= 0.25Φ8 + 0.25Φ7 + 0.5 Φ6 + 0.25 Φ5 +  0.5 Φ4 + 0.5 Φ3 +  0.5Φ2 − 0.503623188 Φ1, 

 

Ψ = − 0.25Φ8 − 0.25Φ7 − 0.5 Φ6 − 0.25 Φ5 −  0.5 Φ4 + 0.5 Φ3 + 0.162878788 Φ1, 

 

χ2 + χ4 + χ6  + χ8 + χ10 = −0.5 Φ3 + 2.5 Φ2 − 1.18478261 Φ1, 

 

θ2 + θ10 =  Φ8 + 0.5Φ7 −  Φ5 −  Φ2 + 0.423913043 Φ1, 

 

θ4 =  −0.5 Φ8 + 0.25 Φ7 +  Φ6 + 0.25 Φ5 − 0.5 Φ4 − 0.5 Φ2 + 0.211956522 Φ1, 

 

θ6 = 0.5 Φ8 − 0.5 Φ7 +  0.5 Φ5 − 0.5 Φ2 + 0.170289855 Φ1, 

 

θ8 =  −0.5 Φ8 + 0.25 Φ7 −  Φ6 + 0.25 Φ5 + 0.5 Φ4 − 0.5 Φ2 + 0.295289855 Φ1, 

 

η1+ η2 = −0.5 Φ8 − 0.5 Φ7 + Φ6 − 0.5 Φ5 +  Φ4 − 0.5 Φ2 + 0.336956522 Φ1. 

 

Therefore  𝒜(𝒫𝒮ℒ(2,23)) = 60721. 

 

 

Cg < z > < z >c < z >a < z >b < z > b2 < z > b3 < z > b4 < z > b6 

| Cg | 1 264 552 506 506 506 506 506 

| CG(g) | 6072 23 11 12 12 12 12 12 

1 6072 0 0 0 0 0 0 0 

2 3036 2 0 0 0 0 0 0 

3 552 0 2 0 0 0 0 0 

4 506 0 0 2 0 0 0 0 

5 1012 0 0 0 4 0 0 0 

6 506 0 0 0 0 2 0 0 

7 1012 0 0 0 0 0 4 0 

8 1012 0 0 0 0 0 0 4 
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3.1 The Studyt for the group 𝓟𝓢𝓛(2,29) 

        From [6] the (c.h.t.) of (r.r.) of the groups 𝒫𝒮ℒ(2,29) is 

Table 3. The (c.h.t.) of (r.r.) of the groups 𝒫𝒮ℒ(2,29) 

 

 

 

 

 

 

 

 

 

 

       The (in.ch.) table is: 

 

Table 4. The (in.ch.) table for 𝒫𝒮ℒ(2,29) 

 

 

 

 

 

 

 

 

 

 

 

Hence,  

 

1= 0.25 Φ6 + 0.5 Φ5 +  0.25 Φ4 + 0.5 Φ3 +  0.5Φ2 − 2.64170772 Φ1, 

Ψ = − 0.25 Φ6 − 0.5 Φ5 +  0.25 Φ4 + 0.5 Φ3 − 0.00238095238 Φ1, 

χ2 + χ4 + χ6  + χ8 + χ10 + χ12 = −0.5 Φ4 + 3 Φ2 − 14.9359606 Φ1, 

θ2 + θ4 + θ6 + θ8 + θ12 + θ14 =  0.75Φ6 −  3 Φ2 + 14.9359606 Φ1, 

Cg < z > < z >c < z >a < z >a2 < z >b < z >b3 

| Cg | 1 420 870 870 812 812 

| CG(g) | 
1218

0 
29 14 14 15 15 

1G 1 1 1 1 1 1 

Ψ 29 0 1 1 -1 -1 

χ2+ χ4+ χ6+ χ8+ χ10+ χ12  180 6 0 -2 0 0 

θ2+ θ4+ θ6+ θ8+ θ12+ 

θ14 
168 -6 0 0 

0 3 

θ10 28 -1 0 0 1 -2 

ξ1+ ξ2 30 1 -2      2 0 0 

Cg < z > < z >c < z >a < z >a2 < z >b < z >b3 

| Cg | 1 420 870 870 812 812 

| CG(g) | 
1218

0 
29 14 14 15 15 

1 
1218

0 
0 0 0 0 0 

2 6090 2 0 0 0 0 

3 870 0 2 0 0 0 

4 1740 0 0 4 0 0 

5 812 0 0 0 2 0 

6 1624 0 0 0 0 4 
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θ10 =   − 0.5Φ6 + 0.5 Φ5 − 0.5 Φ2 + 2.53932677 Φ1, 

ξ1+ ξ2=  0.5 Φ4 −  Φ3 + 0.5 Φ2 − 2.50123153 Φ1. 

 

Therefore  𝒜(𝒫𝒮ℒ(2,29)) = 121801. 

 

4- Conclusion 

        We obtained that Ar. di. of these groups are on a par with the arrange of 

the group. 
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