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Abstract:

A new integer sequence called Mag-Thiru integer sequence generated from the
recurrence relation MTpiz = 9 MThip -14MTy, n 20 with the initial conditions MT=9, MT,=53
isanalyzed for varieties of interesting properties.
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Notations :

Mersenne number M, =2"-1,n=012,...
Mag-Shanthi number MS, =7""-1,n=012,...
Kyneanumber Ky, =(2"+1)?-2,n=012,...
Carol number Carl, =(2"-1)*-2,n=123,...

Thabit ibn Qurrah number Th, =3*2"-1,n=012,...

1.Introduction

Number is the essence of mathematical calculations. Numbers have varieties of patterns and have
varieties of range and richness. Many numbers exhibit fascinating properties, they form
sequences, they form patterns and so on. In this context one may refer [1-13]. This
communication presents varieties of fascinating properties on Mag-Thiru numbers.

2.Method of analysis

The Mag-Thiru sequence denoted by { MT,} isdefined by the

recurrence relation

MT,,, =9MT_,, -14MT, Q)
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with the initial conditions
MT,=9,MT, =53
The auxiliary equation associated with the recurrence relation (1) is given by
m?>-9m+14=0
whose roots are
m=2m,=7
Thus, the general solution of (1) is
MT, =A*2"+B*7"
From theinitial conditions ,weinfer that
A=2,B=7
Hence, the N integer in the sequence {MT,} is given by
MT, = 2" 4 77
A few Mag-Thiru numbers are given by

9, 53,351,2417,16839,117713,...
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(2)

©)

A few interesting propertiesamong Mag-Thiru numbers are presented below :

Property 1: Note that Mag-Thiru numbers are odd numbers and the triple

2 2
(MTnZ) _1,(MT“) +]] is a Pythagorean triple.

[MT,,
2

Property2: 14MT_, =7M _ +2MS,_ +9
Proof
By definition
MT,,=2"+7"
Therefore

1AMT, | = 7% 2" 4 25 7™ = 7% (M +1) + 2% (MS, +1)
=7*M, +2*MS, +9
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Property 3: MT,,,,-MS, ., -1=(M, +1)?
Pr oof
By definition

MT, =2"14 7™ = 2" L MS +1

Replacing n by 2n+1 inthe above equation , we have
MT,,.. —MS,,., —1=2°"?= (M, +1)?

Property 4. MT,, ,-MS, ., =4Ky, -4M +1

Pr oof

Consider (4) of Property 3.

4% 27" = 4[(2" +1D? 2" 1]
=4[(2" +1)* —2-2""+1]
=4[((2"+D)*-2)- (2" -]
= 4(Kyn -M n)

RH.S. of (4) =

Hence the property.

Property 5. MT,,,,-MS,, ., =4M_ +4Carl +9

Pr oof

Consider (4) of Property 3.

422" = 4[(2" 1% + 2™ -1
= 4[((2"-D? - 2) + (2™ +1)]
=4[((2"-D*-2)+ (2" -1+ 2]
=4(Carl,+M,)+9

R.H.S. of (4) =

Hence the property.
Property 6: 3(MT,,,, —MS,..,-D)=4(TH,,, +1)
Pr oof

Consider (4) of Property 3.
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3* 22n+2 — 12* 22n
3* LH.S of (4)= —4[(3* 22" ~1) +1]
= 4(TH,, +1)

n-1 _
Property 7: ) MT, = MS“JrZM“ 12
i-=0

Pr oof

n ) n ) n+1_
LHS =Y (71 -1=73"7 _n=¥_n
i=1 i=1

_7(7™ -1-6) - 7TMS,
6

-7-n=RHS

o 4 49
Prpperty 8 ) (MT,)?= §M a1t g

i=0

M S2n—1 + %[M n-1 *M Sn—l +M n-1 + MSn—l]
Pr oof
n_l . .
LHS=) (2" +7")?
i=0
n-1 n-1 n-1
=4% 2% 4+49% 7% +28 Y 14
i=0 i=0 i=0

427" - N 49(7°" -1) N 28(14" -1
3 48 13

4M 49 MS
=, o, Bron gy _p2n 4702
3 48 13
4M,,, 49MS, ,
= +
3 48
=RHS

28, .., n n n
+5l@ D" =D+ (2" -+ (7" -]

Property 9
k

(MTn - Mn _2) [ZT (MT(i+l)n - M(i+1)n _1)] = (MTn - Mn _1)2[(MTn - Ivln _1)k _1]
i=1

Pr oof
By definition, one has
MT, -M, —1=7""=7*7" 5

Replacing nby 2n in (5), we have
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MT, —M, —1=7*7*"
From (5) & (6) ,one obtains after some algebra that
7(IVITZn -M 2n _1) = (MTn -M n _1)2

Replacingnby3n,4n.,5n,....in(5) inturn, itisseenin genera that

7 MTiyn Mgy —D=MT, =M -)"i=123,.

Therefore,
ko k i1
ZT (MT(i+1)n -M (i+)n -1)= Z(MTn -M, _1)|+
i=1 i=1

Observe that

. (MTn B Ivln _1)2 ((MTn -M n _1)k _1)
- MT, -M_ -2

k .
> (MT, -M D)™
i=1

Substituting (9) in (8) ,the required result is obtained.
k

Property 10: 48) (MT,-M, -1)?=7*MS,, ,
i=1

Pr oof

Consider (7) of Property 9. We have
k k
Z(MTn -M n _1)2 = 7Z(I\/I-I-Zn -M 2n _1)
n=1 n=1

k
— 72 (22n+1 + 72n+1 _ 22n+1 +1— 1)

n=1

— 7i72n+1
— 72 Z 72n
n=1

_ 74 (72k _1)

(7°-1)

4 IVIS2k—1
438

=7

Hence the property.
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Property 11: ('\/I-I-n)2 = MT2n+l +2* (M n +1)(Msn +1)
Pr oof

LHS — (2n+l + 7n+1)2 — (22n+2 + 72n+2) + 2* 2n+l* 7n+l
=MT,,,+2* (M, +D)*(MS, +1)=RHS

2N+
Property 12: (MT,)° =MT,, , +3*(MT )* (M, +1)* (MS, +1)
Pr oof

LHS — (2n+l + 7n+1)3 — (23n+3 + 73n+3) +3* 2n+1* 7n+1* (2n+1 + 7n+1)
=MT,,,, +3* (M, +D)*(MS, +D* (MT,)

Property 13 (I\/l-l-n)3 = 3* (MTn)* (MT2n+1) - 2* (MT3n+2)

Pr oof

From Property 11 and Property 12 ,we have
3* (MT,)*[(MT,)* = (MT,,.)1 = 25 [(MT,)° = (MTy,.,)]
Thus ,we have

(MT,)* =3*(MT,)* (MT,,.,) - 2* (MT,,,,)

n+1

Property 14: (MT,)®+18* (MT,_,,) = 28* (MT,, ) +3* (MT,)*(MT,,,)

n+1
Pr oof
In (1) ,replacing n by 3n ,we get

MT3n+2 =9* MT3n+1 —14* MTan

In view of Property 13, the required result is obtained.
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For ssimplicity and brevity ,some more properties satisfied by Mag-Thiru i numbers are exhibited

below:

Property 15: (MT,-M _, -1) (MT, —M ) istwice the Triangular number of rank 7"

Property 16 : (MT,-M_ -1 (MT,-M,) (MT, —M,, +1) issix times the Triangular pyramidal

number of rank 7"
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Property 17 (MT,-M_ -1)? (MT,—M,) istwice the Pentagonal pyramidal number of
rank 7™

Property 18: (MT,-MS)*=(M,)*+M,_,+1
Conclusion

In this paper , a new sequence of integers named as Mag-Thiru numbers have been
introduced along with interesting relations among Mag-Thiru numbers. One may search for
other connections among Mag-Thiru numbers.
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