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Abstract 

In this paper we check the permutable product of supersoluble subgroups. And the end, we obtain sufficient conditions for 

permutable products of finite supersoluble groups to be supersoluble. 
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Introduction 

Two subgroups A and B of a group G are called permutable if every 

subgroup X of A is permutable with every subgroup Y of B, i.e., XYis a 

subgroup of G. In this case, if G=AB we say that G is the permutable 

product of the subgroups A and B. Throughout the paper only finite 

groups are considered. 

It is known that products of supersoluble groups are not 

supersoluble in general. Consequently, the problem of finding sufficient 

conditions to assure that a product of two supersoluble groups is 

supersoluble has received considerable attention. In this paper we 

prove the following theorem: 

Main Theorem and Quistions: 

If G=A1…An is product of the n subgroups A1, …, and An. Then G is 

properties of same groups? 

Main results the following four lemmas are needed to prove 

Theorem 1. Lemma 1[4, Theorem 2]. If G=AB is the mutually 

permutable product of the supersoluble subgroups A and B, 

then G is soluble. 

Lemma 2[12]. Let G=AB be the mutually permutable product of the 

supersoluble subgroups A and B. Then, either G is supersoluble or NA 

< G and NB < G for every minimal normal subgroup N of G. 

Lemma 3 [12]. Let G=AB be the mutually permutable product of the 

subgroups A and B and let N be any minimal normal subgroup of G. 

Then either N∩A=N∩B=1 or N=(N∩A) (N∩B). 

Lemma 4[8, Lemma A.13.6]. Let G be a group, and N a minimal 

normal subgroup of G such that |N|=pn, where p is a prime and n>1. 

Denote C=CG(N) and assume that G/Cis supersoluble. Then, if Q/Cis 

a subgroup of G/C containing Op′(G/C), we have that Q is normal in G 

and N=∏ti=1Ni, where Ni are non-cyclic minimal normal subgroups of 

NQ for i=1..., t. 

Proof of Main Theorem. (Proof by Induction) 

Let G=AB be the mutually permutable product of the supersoluble 

subgroups A and B, with CoreG(A∩B) =1, and suppose that G has been 

chosen minimal such that its supersoluble residual GU is non-trivial. 

Let N be a minimal normal subgroup of G contained in GU. Note that 

N is an elementary abelian p-group for some prime p. Applying Lemma 

2, we have that both NA and NB are proper subgroups of G. Moreover, 

using Lemma 3, we have that either N=(N∩A) (N∩B) or 

N∩A=N∩B=1. Assume first that N=(N∩A) (N∩B). 

If N∩A=1, then N is cyclic. Assume that N∩A=1. It follows that N is 

contained in B. Let N0 be a non-trivial cyclic subgroup of N. Since AN0 

is a subgroup of G, we have that N0 =AN0∩N is anormal subgroup of 

AN0. Hence every cyclic subgroup of N is normalised by A. Now let 

N1 be a minimal normal subgroup of B contained in N. Since B is 

supersoluble, it follows 

That N1 is cyclic and thus normalised by A. Hence N1 is a normal 

subgroup of G. The minimality of N implies that N=N1 and consequently 

N is cyclic. 

N∩A=1 and N∩B=1.On the contrary, assume that N∩A=1. From [1], 

we know that N is cyclic. Moreover, Nis contained in B. Hence AN∩B= 

(A∩B) N. Let L=CoreG(A∩B) N). Clearly, N is contained in Land 

L=L∩((A∩B) N) =(L∩A∩B) N. It is clear that G/L=(AL/L) (BL/L) is 

a mutually permutable product of AL/L and BL/L suchthat 

CoreG/L((AL/L) ∩(BL/L)) =1. By the minimality of G, it follows that 
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G/L is supersoluble. On the other hand, since N is cyclic, we have that 

G/CG(N) is abelian. Hence G/CL(N) is supersoluble and GUCL(N)=C. 

Note that C=N×(C∩A∩B). Therefore C∩A∩B contains a Hall p′-

subgroup of C. Since CoreG(A∩B) =1 and Op′(C) is a normal subgroup 

of G contained in C∩A∩B, we have that Op′(C)=1. Moreover, 

C′=(C∩A∩B) ′ is a normal subgroup of G contained in A∩B. 

Consequently, C′=1 and C is an abelian p-group. In particular, GU is 

abelian and thus GU is complemented in G by a supersoluble normalizer 

D which is also a supersoluble projector of G, by [8, Theorems V.4.2 

and V.5.18]. Since N is cyclic, we know that N is central with respect 

to the saturated formation of all supersoluble groups. By [8, Theorem 

V.3.2.e], Dcovers N and thus N is contained in D. It follows 

ND∩GU=1, a contradiction. 

Either N=N∩A or N=N∩B. If we have N=N∩A=N∩B, then N is 

contained in A∩B, contradicting the factthat CoreG(A∩B) =1. We may 

assume without loss of generality that N∩A=N. 

AN and BN are both supersoluble. Since N=(N∩A) (N∩B) and 

N=N∩A, it follows that N∩B is not contained in N∩A. Let n be any 

element of N∩B such that n/∈N∩A,  and write N0 =〈n〉. Note that 

AN0 is a subgroup of G, and AN0∩N=(N∩A) N0. Therefore N0(N∩A) 

is a normal subgroup of AN0, and consequently A normalizes (A∩N) 

N0. This yields that A/CA(N/N∩A) acts as a power automorphism 

group on N/N∩A. This means that AN is supersoluble. If N∩B=N, then 

BN=B is supersoluble. On the contrary, if N∩B=N, we can argue as 

above and we obtain that BN is supersoluble. Consequently, 

ACG(N)/CG(N) and BCG(N)/CG(N) are both abelian groups of 

exponent dividing p−1. But then G/CG(N)=(ACG(N)/CG(N)) 

(BCG(N)/CG(N)) is a π-group for some set of primes π such that if q∈π, 

then q divides p−1. 

Let B0 be a Hall π-subgroup of B. Then AB0∩N= A∩N. 

This follows just by observing that AB0∩Nis contained in each Hall 

π′-subgroup of AB0 and every Hall π′-subgroup of A is a Hall π′-

subgroup of AB0. Note that 

|G/CG(N)| is a π-number and AB0 contains a Hall π-subgroup of G. 

Therefore G=(AB0) CG(N). But then A∩N is a normal subgroup of 

G. The minimality of G yields either A∩N= 1or A∩N= N. This 

contradicts our assumption 1=N∩A=N, and so we cannot have 

N=(A∩N) (B∩N). Thus, by Lemma 3, we may assume N∩A=N∩B=1. 

Let M= CoreG (AN∩BN). Then N∩M= N and G/M is supersoluble 

by the minimality of G. Again, we reach a contradiction after several 

steps. 

M=N. Suppose that M=N. Since G/M is supersoluble, we know that N 

cannot be cyclic. Let us write C=CG(N), and consider the quotient 

group G/C. It is clear that G/C is supersoluble. Let Q/C=Op(G/C). Since 

Op(G/C) =1 and (G/C) ′is nilpotent, it follows that Q/C is a normal Hall 

p′-subgroup of G/C. Let Bp′ be a Hall p′-subgroup of B. Since |N| 

divides |B: A∩B|, we have that (A∩B) Bp′ is a proper subgroup of B. 

Let T be a maximal subgroup of B containing (A∩B) Bp′. Then AT is 

a maximal subgroup of G and |G:AT|= p= |B: T|. If N is not contained 

in AT, we have G= (AT) N and AT∩N=1. Then |N|=p, a contradiction. 

Therefore, N is contained in AT. In particular, the family S= {X:X is a 

proper subgroup of B, (A∩B) Bp′X and NAX} is non-empty. Let R be 

an element of S of minimal order. Observe that AR has p-power index 

in G and thus ARC/C contains Op′(G/C). Regarding N as a AR-module 

over GF (p), we know, by Lemma 4, that N is a direct sum N=∏ti=1Ni, 

where Ni is an irreducible AR-module whose dimension is greater than 

1, for all i∈{1,...,t}. Assume that (A∩B) Bp′=R. Then AR=ABp′ and 

thus N is contained in A, a contradiction. Therefore ABp′∩B=(A∩B) 

Bp′ is a proper subgroup of R. Let S be a maximal subgroup of R 

containing (A∩B) Bp′. 

From the minimality of R, we know that N is not contained in AS. 

Consequently, there exists some i∈{1,...,t} such that Ni is not contained 

in AS, which is a maximal subgroup of AR. Hence AR=(AS)Ni. Since 

Ni is a minimal normal subgroup of AR, it follows that AS∩Ni= 1and 

|Ni|= |AR:AS|= |R:S|= p, a contradiction. 

 M is an elementary abelian p-group. Note that M=N(M∩A) =N(M∩B) 

and 

|M∩A|=|M∩B|=|M|/|N|. Moreover, A(M∩B) is a subgroup of G such 

that A(M∩B) ∩M= (M∩A)(M∩B). Hence (M∩A)(M∩B) is also a 

subgroup of G. If M∩A= M∩B, then M∩A is a normal subgroup of G 

contained in A∩B. This implies that M∩A=1 and consequently M=N, a 

contradiction. It yields that M∩A=M∩B. Next we see that 

(M∩A)(M∩B) is a normal subgroup of G. Since (M∩A)(M∩B)= 

M∩A(M∩B), we have that A normalizes (M∩A)(M∩B). 

Similarly, B normalizes (M∩A)(M∩B) since (M∩A)(M∩B)= 

M∩B(M∩A). This implies normality of (M∩A)(M∩B) in G. Let 

X=(M∩A)(M∩B). Since we cannot have M∩A= M∩B, M∩A must be 

strictly contained in X. Thus X=X∩M=(X∩N)(M∩A) > M∩A gives us 

X∩N=1. But then X∩N=N, giving NX. Suppose that Q is a Hall p′-

subgroup of M∩B. Then QA is a subgroup and so QA∩M=Q(M∩A) is 

also a subgroup which contains Q. Hence, as |M:M∩A|=pk for some k, 

we have that QM∩A∩B. Thus QB∩MM∩A∩B and similarly 

QA∩MM∩A∩B. Consequently, QM is contained in M∩A∩B. Since 

QM=Op(M), it follows that Op( M) is a normal subgroup of G contained 

in A∩B. Hence Op(M)=1, a contradiction, and consequently Q=1andMis 

a p-group. Hence N is contained in Z(M) and M=N×(M∩A)=N×(M∩B). 

Thus φ(M)=φ(M∩A)=φ(M∩B) is a normal subgroup of G contained in 

A∩B. This implies that φ(M)=1 and M is an elementary abelian p-group, 

as claimed.(viii) Final contradiction. We have from the previous steps that 

M∩A is not contained in M∩B and that M∩B is not contained in M∩A 

because otherwise, since 

|M∩A|=|M∩B|, it follows that M∩A=M∩B is a normal subgroup of G 

contained in A∩B. This would imply M∩A=M∩B=1, and 

M=(M∩A)N=N. This fact contradicts step [4]. 

 

Let x be an element of M∩B such that x/∈M∩A. Then A〈x〉is a 

subgroup of G, and so is M0=A〈x〉∩M=(A∩M)〈x〉.  Therefore 

M0 is an A-invariant subgroup of G.  In particular, since 

M=(M∩A)(M∩B), we have that every subgroup of M/M∩A is A-

invariant; that is, A/CA(M/M∩A) acts as a group of power 

automorphisms on M/M∩A. It is clear that M/M∩A is A-isomorphic to 

N. Consequently, A/CA(N) acts as a group of power automorphisms on 

N. This implies that A normalises each subgroup of N.  A nalogously, 

B normalises each subgroup of N. It follows that N is a cyclic group. 

We argue as in step [2]. above to reach a final contradiction. We have 

that G/M is supersoluble and M is abelian. 

Therefore GUM and thus GU is abelian and complemented in G by a 

supersoluble normaliser, D say, by [8, Theorem V.5.18]. Since N is 

cyclic, we know that D covers N and thus NGU∩D=1, a contradiction. 

Proof of Theorem 2. 

Let M=GU denote the supersoluble residual of G. Theorem 1yields that 

G/CoreG(A∩B) is supersoluble. Therefore M is contained in 

CoreG(A∩B). In particular, M is supersoluble. Let F(M) be the Fitting 

subgroup of M. Since A and Bare supersoluble, we have that 

[M,A]F(A)∩MF(M) and [M,B]F(B)∩MF(M). 

Consequently, [M,G] is contained in F(M). Note now that the chief 

factors of G between F(M) and Mare cyclic,and recall that G/M is 

supersoluble. Therefore we have that G/F (M) is supersoluble. This 

implies that M=F(M) and thus M is nilpotent. Consequently, G/F (G) is 

supersoluble. We now show that G/F (G) is metabelian. We prove first 
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that A′ and B′ both centralise every chief factor of G. Let H/K be a chief 

factor of G. If H/K is cyclic, then as G′ centralizes H/K, so do A′ an dB′. 

Hence we may assume that H/K is a non-cyclic p-chief factor of G for 

some prime p. Note that we may assume that H is contained in M 

because G/M is supersoluble and H/K is non-cyclic. To simplify 

notation, we can consider K=1. Since F(G) centralizes H [8, Theorem 

A.13.8.b], G/CG(H ) is supersoluble. Let Ap′ be a Hall p′-subgroup of 

A. By Maschke’s theorem [8, Theorem A.11.5],H is a completely 

reducible Ap′-module and HAp′ is supersoluble because H is contained 

in A. Therefore Ap′/CAp′(H ) is abelian of exponent dividing p−1. This 

implies that the primes involved in |A/CA(H )| can only be p or divisors 

of p−1.The same is true for |B/CB(H )|. This implies that if p divides 

|G/CG(H )|, then p is the largest prime dividing |G/CG(H )|. But since 

Op(G/CG(H ))=1 and G/CG(H ) is supersoluble, it follows that G/CG(H 

) must be a p′-group. Consider H as A- module over GF (p). Since 

ACG(H )/CG(H ) is a p′-group, we have that H is a completely reducible 

A-module and every irreducible A-submodule of H is cyclic. 

Consequently A′ centralizes H, and the same is true for B′. Let now U/V 

be a chief factor of G. Then G/CG(U/V )is the product of the abelian 

subgroups ACG(U/V 

)/CG(U/V ) and BCG(U/V )/CG(U/V ). By Itô’s theorem [9], we have 

that G/CG(U/V )is metabelian. Since F(G)is the intersection of the 

centralisers of all chief factors (again by [8, Theorem A.13.8.b]), we 

can conclude that G/F (G) is metabelian.3. Final remarks Finally, 

Theorem 1 enables us to give succinct proofs of earlier results on 

mutually permutable products. 

References 

1. M. Asaad, A. B. Amberg, S. Franciosi, F. (1992). de 

Giovanni, Products of Groups, Clarendon, Oxford. 

2. Shaalan, (1989). On the supersolvability of finite groups, 

Arch. Math. 53; 318–326. 

3. R. Baer, Classes of finite groups and their properties, Illinois 

J. Math. 1(1957); 115–187. 

4. Ballester-Bolinches, J. Cossey, M.C. Pedraza-Aguilera, 

(2001). On products of finite supersoluble groups, Comm. 

Algebra, 29 (7); 3145–3152. 

5. Ballester-Bolinches, M.D. Pérez Ramos, (1999). M.C. 

Pedraza-Aguilera, Totally and mutually permutable products 

of finite groups, in: Groups St. Andrews 1997 in Bath I, in: 

London Math. Soc. Lecture Note Ser., vol. 260, Cambridge 

University Press, Cambridge; pp. 65–68. 

6. Carocca, (1992). p-supersolvability of factorized finite 

groups, Hokkaido Math. J. 21; 395–403. 

7. Carocca, R. Maier, (1997). Theorems of Kegel–Wielandt 

type, in: Groups St. Andrews in Bath I, in: London Math. Soc. 

Lecture Note Ser., vol. 260, Cambridge University Press, 

Cambridge, pp. 195–201. 

8. K. Doerk, T.O. (1992). Hawkes, Finite Soluble Groups, in:de 

Gruyter Exp. Math., vol. 4, de Gruyter, Berlin. 

9. N. Itô, (1955). Über das Produkt von zwei abelschen Gruppen, 

Math. Z. 62; 400–401. 

10. Carocca, A. Products of Mutually f-permutable Subgroups in 

a Finite Group, Preprint. 

11. Friesen, D.R. (1971). Products of Normal Supersolvable 

Subgroups. Proc. Amer. Math. Soc. 30; 467-468. 

12. Manuel J. (2004). Alejandre, Ballester-Bolinches, John 

Cossey, Permutable products of supersoluble groups, Journal 

of Algebra, 276; 453–461. 

13. Maier, R. (1989). Zur Vertauschbarkeit und Subnormalita¨ t 

von Untergruppen. Arch. Math., 53; 1107120. 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI:10.31579/2693-2156/105

 

 

Ready to submit your research? Choose Auctores and benefit from:  
 

❖ fast, convenient online submission 
❖ rigorous peer review by experienced research in your field  
❖ rapid publication on acceptance  
❖ authors retain copyrights 
❖ unique DOI for all articles 
❖ immediate, unrestricted online access 

 

At Auctores, research is always in progress. 
 
Learn more http://www.auctoresonline.org/journals/journal-of-thoracic-
disease-and-cardiothoracic-surgery 

https://link.springer.com/article/10.1007/BF01195210
https://link.springer.com/article/10.1007/BF01195210
https://projecteuclid.org/journalArticle/Download?urlId=10.1215%2Fijm%2F1255379396
https://projecteuclid.org/journalArticle/Download?urlId=10.1215%2Fijm%2F1255379396
https://www.tandfonline.com/doi/full/10.1081/AGB-5013
https://www.tandfonline.com/doi/full/10.1081/AGB-5013
https://www.tandfonline.com/doi/full/10.1081/AGB-5013
https://books.google.com/books?hl=en&lr=&id=5VxqDQAAQBAJ&oi=fnd&pg=PA159&dq=Ballester-Bolinches,+M.D.+P%C3%A9rez+Ramos,+(1999).+M.C.+Pedraza-Aguilera,+Totally+and+mutually+permutable+products+of+finite+groups,+in:+Groups+St.+Andrews+1997+in+Bath+I,+in:+London+Math.+Soc.+Lecture+Note+Ser.,+vol.+260,+Cambridge+University+Press,+Cambridge%3B+pp.+65%E2%80%9368.&ots=M96d6GIKZe&sig=pGbieYcYqHKOC2FNnRJmUN8uYlU
https://books.google.com/books?hl=en&lr=&id=5VxqDQAAQBAJ&oi=fnd&pg=PA159&dq=Ballester-Bolinches,+M.D.+P%C3%A9rez+Ramos,+(1999).+M.C.+Pedraza-Aguilera,+Totally+and+mutually+permutable+products+of+finite+groups,+in:+Groups+St.+Andrews+1997+in+Bath+I,+in:+London+Math.+Soc.+Lecture+Note+Ser.,+vol.+260,+Cambridge+University+Press,+Cambridge%3B+pp.+65%E2%80%9368.&ots=M96d6GIKZe&sig=pGbieYcYqHKOC2FNnRJmUN8uYlU
https://books.google.com/books?hl=en&lr=&id=5VxqDQAAQBAJ&oi=fnd&pg=PA159&dq=Ballester-Bolinches,+M.D.+P%C3%A9rez+Ramos,+(1999).+M.C.+Pedraza-Aguilera,+Totally+and+mutually+permutable+products+of+finite+groups,+in:+Groups+St.+Andrews+1997+in+Bath+I,+in:+London+Math.+Soc.+Lecture+Note+Ser.,+vol.+260,+Cambridge+University+Press,+Cambridge%3B+pp.+65%E2%80%9368.&ots=M96d6GIKZe&sig=pGbieYcYqHKOC2FNnRJmUN8uYlU
https://books.google.com/books?hl=en&lr=&id=5VxqDQAAQBAJ&oi=fnd&pg=PA159&dq=Ballester-Bolinches,+M.D.+P%C3%A9rez+Ramos,+(1999).+M.C.+Pedraza-Aguilera,+Totally+and+mutually+permutable+products+of+finite+groups,+in:+Groups+St.+Andrews+1997+in+Bath+I,+in:+London+Math.+Soc.+Lecture+Note+Ser.,+vol.+260,+Cambridge+University+Press,+Cambridge%3B+pp.+65%E2%80%9368.&ots=M96d6GIKZe&sig=pGbieYcYqHKOC2FNnRJmUN8uYlU
https://books.google.com/books?hl=en&lr=&id=5VxqDQAAQBAJ&oi=fnd&pg=PA159&dq=Ballester-Bolinches,+M.D.+P%C3%A9rez+Ramos,+(1999).+M.C.+Pedraza-Aguilera,+Totally+and+mutually+permutable+products+of+finite+groups,+in:+Groups+St.+Andrews+1997+in+Bath+I,+in:+London+Math.+Soc.+Lecture+Note+Ser.,+vol.+260,+Cambridge+University+Press,+Cambridge%3B+pp.+65%E2%80%9368.&ots=M96d6GIKZe&sig=pGbieYcYqHKOC2FNnRJmUN8uYlU
https://projecteuclid.org/journals/hokkaido-mathematical-journal/volume-21/issue-3/p-supersolvability-of-factorized-finite-groups/10.14492/hokmj/1381413718.short
https://projecteuclid.org/journals/hokkaido-mathematical-journal/volume-21/issue-3/p-supersolvability-of-factorized-finite-groups/10.14492/hokmj/1381413718.short
https://books.google.com/books?hl=en&lr=&id=bJaRUqQEGMcC&oi=fnd&pg=PA195&dq=Carocca,+R.+Maier,+(1997).+Theorems+of+Kegel%E2%80%93Wielandt+type,+in:+Groups+St.+Andrews+in+Bath+I,+in:+London+Math.+Soc.+Lecture+Note+Ser.,+vol.+260,+Cambridge+University+Press,+Cambridge,+pp.+195%E2%80%93201.&ots=XwvXAVFr9i&sig=za6RwBFodo9wqHEKGRd-L8roDg0'
https://books.google.com/books?hl=en&lr=&id=bJaRUqQEGMcC&oi=fnd&pg=PA195&dq=Carocca,+R.+Maier,+(1997).+Theorems+of+Kegel%E2%80%93Wielandt+type,+in:+Groups+St.+Andrews+in+Bath+I,+in:+London+Math.+Soc.+Lecture+Note+Ser.,+vol.+260,+Cambridge+University+Press,+Cambridge,+pp.+195%E2%80%93201.&ots=XwvXAVFr9i&sig=za6RwBFodo9wqHEKGRd-L8roDg0'
https://books.google.com/books?hl=en&lr=&id=bJaRUqQEGMcC&oi=fnd&pg=PA195&dq=Carocca,+R.+Maier,+(1997).+Theorems+of+Kegel%E2%80%93Wielandt+type,+in:+Groups+St.+Andrews+in+Bath+I,+in:+London+Math.+Soc.+Lecture+Note+Ser.,+vol.+260,+Cambridge+University+Press,+Cambridge,+pp.+195%E2%80%93201.&ots=XwvXAVFr9i&sig=za6RwBFodo9wqHEKGRd-L8roDg0'
https://books.google.com/books?hl=en&lr=&id=bJaRUqQEGMcC&oi=fnd&pg=PA195&dq=Carocca,+R.+Maier,+(1997).+Theorems+of+Kegel%E2%80%93Wielandt+type,+in:+Groups+St.+Andrews+in+Bath+I,+in:+London+Math.+Soc.+Lecture+Note+Ser.,+vol.+260,+Cambridge+University+Press,+Cambridge,+pp.+195%E2%80%93201.&ots=XwvXAVFr9i&sig=za6RwBFodo9wqHEKGRd-L8roDg0'
https://books.google.com/books?hl=en&lr=&id=-3uapmH0BbAC&oi=fnd&pg=PP11&dq=K.+Doerk,+T.O.+(1992).+Hawkes,+Finite+Soluble+Groups,+in:de+Gruyter+Exp.+Math.,+vol.+4,+de+Gruyter,+Berlin.&ots=5YnbCL5GC4&sig=r078IuKzluUwsA_Jht9-17QG0xE
https://books.google.com/books?hl=en&lr=&id=-3uapmH0BbAC&oi=fnd&pg=PP11&dq=K.+Doerk,+T.O.+(1992).+Hawkes,+Finite+Soluble+Groups,+in:de+Gruyter+Exp.+Math.,+vol.+4,+de+Gruyter,+Berlin.&ots=5YnbCL5GC4&sig=r078IuKzluUwsA_Jht9-17QG0xE
https://link.springer.com/article/10.1007/BF01180647
https://link.springer.com/article/10.1007/BF01180647
https://scholar.archive.org/work/ael5jjl6hzhxpgq7uwyq52oota/access/wayback/https:/www.ams.org/journals/proc/1971-030-01/S0002-9939-1971-0280590-4/S0002-9939-1971-0280590-4.pdf'
https://scholar.archive.org/work/ael5jjl6hzhxpgq7uwyq52oota/access/wayback/https:/www.ams.org/journals/proc/1971-030-01/S0002-9939-1971-0280590-4/S0002-9939-1971-0280590-4.pdf'
https://www.sciencedirect.com/science/article/pii/S0021869304001103
https://www.sciencedirect.com/science/article/pii/S0021869304001103
https://www.sciencedirect.com/science/article/pii/S0021869304001103
https://link.springer.com/article/10.1007/BF01198559
https://link.springer.com/article/10.1007/BF01198559
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://auctoresonline.org/submit-manuscript?e=79
http://www.auctoresonline.org/journals/journal-of-thoracic-disease-and-cardiothoracic-surgery
http://www.auctoresonline.org/journals/journal-of-thoracic-disease-and-cardiothoracic-surgery

