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Number of sums and multiplications in a butterfly

The equations for a Decimation-in-time radix-2 butterfly are

P = P + WQ

Q = P – WQ

Where P, Q and W are complex. The equations can be written as

PR + j PI = PR + j PI + (WR + j WI)(QR + j QI)

QR + j QI = PR + j PI - (WR + j WI)(QR + j QI)

PR = PR + (WRQR - WIQI)

PI = PI + (WRQI + WIQR)

and

QR = PR - (WRQR - WIQI)

QI = PI - (WRQI + WIQR)

And we have 4 multiplications:

WRQR, 

WIQI, 

WRQI, 

WIQR.

and 6 sums:

WRQR – WIQI

(1)

WRQI + WIQR

(2)

PR + eqn.1

PI + eqn.2

PR – eqn.1

PI – eqn.2

