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On characterizations some of subgroups of the dihedral group D2n
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Abstract
The finite group M is an H-group if every subgroup in M is an M-subgroup, and 

we say M is a j-group if every subgroup in M is a j-subgroup. In this study, we look at 
some of the characteristics of some dihedral group subgroups. As a result, we have student 
relationships between several subgroups, the quantity demand and investment in research 
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and development, while the other model focuses on a more realistic relationship between the 
quantity demand and the price.

Subject Classification:  20F12, 20F14, 20F15.
Keywords: H-group, j-subgroup.

1.  Introduction

The dihedral group 2nD  is define by 2, | , na b a b e〈 = = 1 ,bab a− 〉=  
3,n ≥  when 2n =  it is isomorphic to 2 2 .C C×  Dived Jensen and Michael 

Keane in year 1990 studded and computed the subgroups structure of 
the dihedral group. Suppose that n is an integer number, we will write 
n by 1 ,2 isr

i in paP ==  where 1 2  sp p p< < <  are odd prime numbers and 
, ir Na ∈  for all i. Let H  a subgroup of a group M  we can say that 

S-quasinormality in M  if for each H  with p-subgroup of M  is permutes 
its mean s s=HH HH  where sH  is a Sylow subgroup of .M  

This student was concept in [1] and it was studied extensively by 
Deskins [2]. 

In [3] we can see some of the notion of S-quasinormal in M  is embedded 
if p
H  a sylow p−subgroup of H  is also a sylow p−subgroup of some s−

quaisnormality subgroup of G. For each finite group there exist sequences 
of subgroups of type iH  for each isuch that 1 2 se     H H H M  we 
can say that iH  be a subnormal subgroup. A group G is called solvable 

group if it has subnormal subgroup such that 
1

i

i−

H
H

 is abelain group. Let 

G is a finite group, we can say M  is T-group if for any subgroups H  in 
G such that K H M  and .H M  This mean normality is a transitive 
relation. There exists equivalent definition, it is for any subnormal 
subgroups are normal. M  is T̂ -group then every subgroup of M  is T̂
-group. We say H -subgroup for any subgroup H  is satisfy the condition 

( ) gN ∩ ≤M H H H  for all g G∈  and is called an NE-subgroup if it satisfies 
( )    .GN ∩ =M H H H  ( )nt  is a number of all divisors of n and by ( )ns  is a 

sum of all number divisors of n and we can denote foe all prime divisors 
of n by ( ).np  In [11,13] could presented the structure of subgroups of the 
dihedral group 2 ,nD  it was ia〈 〉  for all |i n  and , jia a b〈 〉  for all |i n  and 
1 j n≤ ≤  and in [11] shelash and ashrafi introduced the Sylow subgroups 
structure of 2 .nD  It was , jma a b〈 〉  where 1

is
i im paP ==  and .i

i

n

pa
a

〈 〉
Shelash and Ashrafi in (12, 2018) showed that ever subgroup of type 

ia〈 〉  for all |i n  and a subgroup of type , jta a b〈 〉  when ,|2rt  1r ≤  be 
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subnormal subgroup in 2 .nD  The factor group 
2

212

,

,

r i j

r i j

a a b

a a b
C

−

− +

〈 〉

〈 〉
≅  is abelain 

group, thus the dihedral group is solvable group proved the following 
theorems:

Theorem 1.1: The dihedral Group 2nD  be T-group when 2 ,rn m=  and 2 .m
In [11], showed that if d is odd number, then , jda a b〈 〉  be self-

normalizing, this mean 
2

( , ) , .
n

j jd d
DN a a b a a b〈 〉 = 〈 〉  

Theorem 1.2: The normalizer of a subgroup H in the dihedral group 2nD  can 
bewritten as follows:

2

2 2

2

if
( ) , if  , & 2

, if  , & 2|

n

n n
j jt t

D
t

j jt

D H D
N H a a b H a a b t

a a b H a a b t



= 〈 〉 = 〈 〉

〈 〉 = 〈 〉




2.  The Main Result

In this section we shall present some of important results about 
compute the T -group, H-group and NE-group and introduce some of 
relationship between those subgroups. 

Theorem 2.1: Let 2rn m=  and 2 m  be an integer number. Then D2n be  
T -group.

Proof: (Case 1) 0,r =  Suppose that a set   is contain subgroups, it is 
define by = { , , ,  | , |  & 2 },ji da a a b i n d n d〉〈 〈 〉   it is clear the all subgroups 
of type ,  |  ia i n〉〈  are subnormal subgroups and T-groups. As well as the 
subgroups of type , jda a b〈 〉  be isomorphic to 2n

d

D  and n
d

 is odd number, 
by theorem (1.2) then all subgroups of type , jda a b〈 〉  are T-group, thus D2n 

be T -group when r=0.
(Case 2) r = 1, it is easy see that any subgroup of type ,  |  ia i n〉〈  and 

, , 2,1jda a b d〈 〉 =  are subnormal subgroups and T-group.

Definition 2.2: A group M  we can say that H -group when all subgroup 
H  in M  is a H -subgroup.
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Definition 2.3: A group M  we can say that j -group when all subgroup 
H  in M  is a j -subgroup.

Theorem 2.4: Let M  be an abelain group. Thus:
1. -
2. -

is group
is groupj

M H
M

Proof: Suppose that M  is a finite group and H  is a subgroup in M , then:
1

1

( ) { | } { }
 { | } { }

gN g g g g g
g g g

−

−

∩ = ∈ = ∩

= ∈ = ∩
= ∩ =

M H H M H H H

M H H H
M H H

Theorem 2.5: Suppose that M  is a T̂ -group, all subgroup of H -group is  
H -group.

Example 2.6: In this example, we will student certain of subgroups in 
dihedral group D2n. Shelash and Ashrfai, proved that the dihedral group 
is T̂ -group when 2rn m=  and 1.r ≤  Clear that the set of all subnormal 
subgroup are normal subgroups be { , , }ji da a a b= 〈 〈〉 〉  where i|n, d|2 and 
1 .j d≤ ≤

Theorem 2.7: Let 2rn m=  and 1.r ≤  The following are holds:

(a)	 Every subgroup H in   is a H-subgroup;

(b)	 Every subgroup H in   is an j -subgroup.

Proof: It is clear that by definition H -subgroup the cyclic subgroups 
Ia〈 〉  for all i|n are H -subgroup, since they are normal subgroups 

and ( )N =M H H  so 1 ,g g g−= =H H H  thus for all ,g∈M  we can see 
( ) gN ∩ =ℵM H H  and  .ℵ≈ ≤H H  The second part of the set   are non-

cyclic subgroups, they are isomorphic to 2 ,n
d

D  it is easy see that be H
-subgroup since are normal subgroups. Since =MH H  for any H  normal 
subgroup. Clear that the any subgroups in set   be NE-subgroup. The 
proof is done.

Theorem 2.8: If 2nD≅M  2rn m=  where 1.r ≤  Then D2n is a T̂ -group and 
H -group.
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Proof: Let H be a subgroup, then we can see for all subgroup is T̂ -group 
and H of M  is a, then M  be T -group, and for every subgroup of M  is 
a H -subgroup, then M  be H -group. Since the all subgroups in set   
be T̂ -group and H-subgroup thus the dihedral group D2n is T -group and 
H - group when 2rn m=  and 1.r ≤

5.  Discussion and Conclusion

All of our prior findings demonstrate that employing subgroups 
embedding properties to investigate group classes is still fruitful. To 
characterize soluble T-groups and PT-groups. These subgroups have also 
been used in the literature to derive characterizations and criteria for 
group’s membership. They will undoubtedly. Finally, we discuss some 
unsolved issues in this area.

References 

	 [1]	 A. Bonnaccorsi, “On the Relationship between Firm Size and Export 
Intensity,” Journal of International Business Studies, XXIII (4),pp. 605-
635, 1992. (Journal style).

	 [2]	 R. Caves, Multinational Enterprise and Economic Analysis, 
Cambridge University Press, Cambridge, 1982. (Book style).

	 [3]	 M. Clerc, “The Swarm and the Queen: Towards a Deterministic and 
Adaptive Particle Swarm Optimization,” In Proceedings of the IEEE 
Congress on Evolutionary Computation (CEC), pp. 1951-1957, 1999. 
(Conference style).

	 [4]	 H.H. Crokell, “Specialization and International Competitiveness,” in 
Managing the Multinational Subsidiary, H. Etemad and L. S, Sulude 
(eds.), Croom-Helm, London, 1986. (Book chapter style).

	 [5]	 K. Deb, S. Agrawal, A. Pratab, T. Meyarivan, “A Fast Elitist Non-
Dominated Sorting Genetic Algorithms for Multi objective 
Optimization: NSGA II,” KanGAL report 200001, Indian Institute of 
Technology, Kanpur, India, 2000. (Technical report style).

	 [6]	 J. Geralds, “Sega Ends Production of Dreamcast,” vnunet.com, 
para. 2, Jan. 31, 2001. [Online]. Available: http://nl1.vnunet.com/
news/1116995. [Accessed: Sept. 12, 2004].(General Internet site).

	 [7]	 R.J. Vidmar, “On the Use of Atmospheric Plasmas as Electromagnetic 
Reflectors,” IEEE Trans. Plasma Science, vol. 21, no. 3, pp. 876-880, 

http://nl1.vnunet.com/news/1116995
http://nl1.vnunet.com/news/1116995


1162� H. B. SHELASH, H. H. AHMAD AND A. J. OBAID

available at http://www.halcyon.com/pub/journals/21ps03-
vidmar, Aug. 1992. (URL for Transaction, journal, or magzine).

	 [8]	 L. Hubert and P. Arabie, “Comparing Partitions,” J. Classification, 
vol. 2, no. 4, pp. 193-218, Apr. 1985. (Journal or magazine citation).

	 [9]	 H. Poor, “A Hypertext History of Multiuser Dimensions,” MUD 
History, http://www.ccs.neu.edu/home/pb/mud-history.html. 
1986. (URL link *include year).

[10]	 H. Goto, Y. Hasegawa, and M. Tanaka, “Efficient Scheduling 
Focusing on the Duality of MPL Representation,” Proc. IEEE Symp. 
Computational Intelligence in Scheduling (SCIS ’07), pp. 57-64, Apr. 
2007, doi:10.1109/SCIS.2007.367670. (Conference proceedings).

[11]	 H. Shelash and A.Ashrafi, “Computing maximal and minimal 
subgroups with respect to a given property in certain finite groups” 
Quasigroups and Related Systems, 2019, 27(1), pp. 133–146.

[12]	 H.B. Shelash, Counting the Number of Subgroups, Normal Subgroups 
and Characteristic Subgroups in Certain Finite Groups, PhD thesis, 
University of Kashan, I.R.I, 2018.

[13]	 H.Shelash, “ Computing the number of subgroups and normal, 
cyclic, maximal, minimal and sylow subgroups of the direct product 
group D2n x C2” International Journal of Mathematics and Computer 
Science, 2020, 15(2), pp. 587–596.

[14]	 Shubham Sharma & Ahmed J. Obaid (2020) Mathematical 
modelling, analysis and design of fuzzy logic controller for 
the control of ventilation systems using MATLAB fuzzy logic 
toolbox, Journal of Interdisciplinary Mathematics, 23:4, 843-849, DOI: 
10.1080/09720502.2020.1727611.

		  Received March, 2022
		  Revised May, 2022


