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A novel computational technique for the geometric
progression of powers of two
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Abstract: This paper presents a new mathematical theorem on the geometric progression whose
each term designates a power of two.
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1. Introduction

Sequences and series of powers of two play a key role in research areas such as computer science,
information systems, electrical & electronics, medicine, computational biology, etc. In this study,
a new mathematical theorem is introduced using a geometric progression of powers of two.

2. Novel computational technique

n=l1
Theorem: Y 2’ =2" —2F where k 00 Z, set of integers.
i=k

Proof 1
2/1 =2n
2n :2n—1 +2n—1

2n :Zn—l +2n—2 +2n—2
Similarly, we can continue this mathematical expression as follows
2n :2n—1 +2n—2 +2n—3 +___+2i +... +2k +2k

n-1
L 220 =22
where k [ Z, set of integers.

Proof 2
g1

We can also prove the theorem 3 2' =29 — 2% by induction.
i=k

Basis
Letk=0.

g7l
As per the theorem, the resultis ¥ 2’ =27 -2° =29 —1.
i=0

Now, the same result using actual geometric series formula can be computed as follows:

q-1 q

>22'= 2’1 =27-1
i=0 2-1
Inductive hypothesis

Let us assume that the theorem is true for k = £(n-1).
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Inductive step
We must prove that the inductive hypothesis is true for k = +n
As per the theorem, the results are shown as

g1

(l)§ 20=27=-2" fork=n
qg-1

(i) £ 2227 =27 fork=-n

Now, the same results using actual geometric series formula are computed as follows:

-1 n—l1 q __ n __
(1)221_221 22i=2 1—2 1:2‘1—2n
1 1
z At q
(11)22’:Zzl+zzl—zL+zzz_2 2, 20 -1
B =2 =L T2
2

q-1
jle. 22 =21=-2""

i=—n
Thus, the inductive hypothesis is true for k£ = +n.
Hence, the theorem is proved.

4. Conclusion

In the research study, an innovative computational theorem has been formulated along with
detailed proof. This new theorem will be very useful for researchers involving in broad research
areas such as computer science, information systems, electrical & electronics, biomedicine,
computational biology, etc.
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