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ABSTRACT
A conventional way of performing
multiplication between two 8 bit numbers can be
outstand by adopting Vedic mathematics. Vedic
mathematics is the ancient system of mathematics
which has a unique technique of calculations based
on sixteen sutras. Vedic mathematics which use
certain prescribed sutras like Urudhva-Tiryagbhyam,
Chalana-Kalanabhyam, Paraavartya Yojayet is
analysed to be a convinent and efficient method
because it reduces the processing delay and saves the
time. Eventhough it increases design complexity, it is
traded off by providing decreased computational
area, functionality and thence power consumption.
On such, a single precision floating point
multiplication using Vedic mathematics is coded
using VHDL and implemented in SPARTAN 3E
FPGA using Xilinx ISE 9.1.
Keywords
Vedic Mathematics, Urudhva-Tiryagbhyam
algorithm, Chalana algorithm, Paraavartya
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1. INTRODUCTION
1.1 Vedic Mathematics
Vedic Mathematics-a gift given to this world by the
ancient sages of India. A system which is far simpler
and more enjoyable than Modern mathematics. Vedic
Mathematics refers to a technique of calculations
based on a set of 16 sutras or aphorisms as algorithm.
In which every individual can develop their own
methods to do the calculations when compared with
the modern mathematics and can develop their
knowledge.

Vedic formula
• (Anurupye) Shunyamanyat - If one is in
ratio, the other is zero.
• Chalana – Kalanabhyam - Differences and
similarities.
• Ekhadhikina Purvena - By one more than
the previous one
• Ekanyunena Purvena - By one less than the
previous one.
• Gunakasamuchyah -The factor of the sum is
equal to the sum of the factors.
• Gunitasamuchyah - The Product of the sum
is equal to the sum of the product.
• Nikhikam Navatashcaramam Dashatah - All
from 9 and the last from 10.
• Paraavartya Yojayet - Transpose and adjust.
• Puranapuranabhyam – By the completion or
non completion .
• Sankalana-Vyavakalanabhyam - By addition
and by subtraction.
• Shesanyankena Charamena - The
remainders by the last digit.
• Shunyam Saamyasamuccaye - When the
sum is the same that sum is zero.
• Sopaantyadvayamantyam - The ultimate and
twice.
• Urudhva- Tiryagbhyam - Vertically and
Crosswise
• Vyashtisamansith - Part and Whole.
• Yaavadunam - Whatever the extent of its
deficiency.

2. EXISTING DESIGN
Booth’s algorithm is one of the
multiplication algorithms, which treats both positive
and negative number uniformly. It is a powerful
algorithm for signed number multiplication which
generates 2n-bit product and treats both positive and
negative number uniformly. We can reduce the
number of operations required for multiplication by
representing multiplier as a difference between two
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numbers. Booth multiplier for type-2 normal basis
of GF(2m) saves approximately 10% space
complexity as compared to related parallel
multipliers.
P

and b i is bit i of the multiplicand. The
following table shows what Booth's
algorithm would do:
R

P

0010 two
0111 two
-------+ 0010 multiplicand
+ 0010 multiplicand
+ 0010 multiplicand
+ 0000
-------00001110 two
R

Start

00

01

x

11

Test
product0
and
product -1

R

10

R

R

R

R

shifted by 0 bits
shifted by 1 bit
shifted by 2 bits

left
left
left

R

We can rewrite 2i - 2i-j as:
P

Subtract
multiplicand
from left half of
product.

Add
multiplicand
to left half of
product.

P

P

P

2i - 2i-j = 2i-j x (2j - 1)
= 2i-j x (2j-1 + 2j-2 + ... + 20)
= 2i-1 + 2i-2 + ... + 2i-j
P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

No
operation

No
operation

Shift register right 1 bit

3. PROPOSED DESIGN
a) URUDHVA-TIRYAGBHYAM SUTRA

no

32 nd
repetition
?

Done

Booth's algorithm uses an extra bit on the right of the
least significant bit in the product register. This bit
starts out as 0 because:
1) if bit 0 is a 1, we want to subtract the
multiplicand from the product register
2) if bit 0 is a 0, we do not want to perform any
operations
When the shift in step 2 in the diagram is
performed, the rightmost (least significant)
bit in the product register is placed into this
extra bit.Why does Booth's algorithm work
for negative numbers? To see why, we need
to rewrite a multiplication into the steps that
Booth's algorithm operates on. Booth's
algorithm looks at adjacent pairs of bits.
Suppose that a i is bit i of the multiplier
R

R

The proposed Vedic multiplier is based on the
“Urudhva-Tiryagbhyam”. These sutras have been
traditionally used for the multiplication of two
numbers in the decimal number system. It is a
general multiplication formula applicable to all cases
of multiplication; it literally means “Vertically and
crosswise”. The multiplier based on this sutra has the
advantage that as the number of bit increases, gate
delay and area increases very slowly as compared to
the other conventional multipliers. To illustrate the
multiplication algorithm, consider the multiplication
of two binary numbers a3a2a1a0 and b3b2b1b0. The
result of this multiplication would be more than 4 bits
and is expressed as r3r2r1r0.
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Thus the following expressions are obtained:
r0=a0b0; (1)
c1r1=a1b0+a0b1; (2)
c2r2=c1+a2b0+a1b1 + a0b2; (3)
c3r3=c2+a3b0+a2b1 + a1b2 + a0b3; (4)
c4r4=c3+a3b1+a2b2 + a1b3; (5)
c5r5=c4+a3b2+a2b3; (6)
c6r6=c5+a3b3 (7)
b) FLOATING
POINT
MULTIPLIER
ARITHMETIC
The IEEE (Institute of Electrical and Electronics
Engineers) has produced a Standard to define
floating-point representation and arithmetic. The
standard brought out by the IEEE come to be known
as IEEE 754. The IEEE 754 Standard for FloatingPoint Arithmetic is the most widely-used standard for
floating-point computation, and is followed by many
hardware (CPU and FPU) and software
implementations. Many computer languages allow or
require that some or all arithmetic be carried out
using IEEE 754 formats and operations. The standard
specifies:
 Basic and extended floating-point number
formats
 Add, subtract, multiply, divide, square root,
remainder, and compare operations
 Conversions between integer and floating-point
formats
 Conversions between different floating-point
formats
 Conversions between basic format floating-point
numbers and decimal strings
 Floating-point exceptions and their handling,
including non- numbers
There are basically two binary floating-point formats.
These formats are the Single Precision and Double
precision. In this project Single Precision
format is used,
The single precision number has 3 main fields that is
sign field, exponent field and mantissa field as shown
in Fig . Thus a total of 32-bits are required for single
precision number representation. To achieve a bias,
2n-1 – 1 is added to the actual exponent in order to
obtain the stored exponent. This equals to 127 for an
eight-bit exponent of the single-precision format. The
addition of bias allows the use of an exponent in the
range from -127 to +128 corresponding to a range of
0-255 for single precision number. The singleprecision format offers a range from 2-127 to 2+127.
Sign: 1-bit wide and used to denote the sign of the
number i.e., 0 indicate positive number and 1
represent negative number.

Exponent: 8-bit wide and signed exponent in excess 127 representations.
Mantissa: 23-bit wide and fractional component.

c)

PROPOSED MULTIPLIER
ARCHITECTURE

The 8x8 bit Vedic multiplier module as shown in the
block diagram in Fig. It can be easily implemented
by using four 4x4 bit Vedic multiplier modules as
discussed in the previous section. Let’s analyze 8x8
multiplications, say A= A7 A6 A5 A4 A3 A2 A1 A0
and B= B7 B6 B5B4 B3 B2 B1B0. The output line
for the multiplication result will be of 16 bits as –
S15
S14 S13 S12 S11 S10 S9 S8 S7 S6S5S4 S3 S2 S1 S0.
Let’s divide A and B into two parts, say the 8 bit
multiplicand A can be decomposed into pair of 4 bits
AH-AL. Similarly multiplicand B can be
decomposed
into BH-BL. The 16 bit product can be written as
P = A x B = (AH-AL) x (BH-BL) = AH x BH + (AH
x BL + AL x BH) + AL x BL.

4. RESULT
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5. FUTURE WORK
This method is to be implemented in Xilinx software
to measure the performance analysis. Vedic
mathematics can be implemented in the FFT
algorithm for reducing the number of computations.
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