APPENDIX C

Useful Mathematical Quantities

TRIGONOMETRIC IDENTITIES

cosix &= p) = cos(x) cos(y) F sin(x) sinfy)

sin{x £ ) = sin{x) cos(y) £ cos(x) sin(y)
enﬁ(.r ES f_;) = = sin{x)

sin(x + %) = == Coslx)
cos(2x) = cos*(x) — sin’(x)
sin{2x} = 2 sin{x) cos(x)
2 cos(x) = et 4 o7
2jsin(x) = e — e
2 cos(x) cos(y) = cos(x — ) 4 cos(x + )
2 sin{x) sin{y) = cos{x — ¥} — cos(x + y})
2sin(x)cos(y) = sin{x — ) + sin(x 4 »)
2cos’(x) = | + cos(2x)
2sin’(x) = 1 — cos(2x)
4cos’(x) = 3cos(x) + cos(3x)
4sin'(x) = 3sin{x) — sin(3x)

8 cos'(x) = 3 + 4 cos(2x) + cos(4x)
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8sin‘(x) = 3 — 4cos(2x) + cos(4x)
Acos(x) — Bsin(x) = Rcos(x +6)

where
R=VA + R
6= tan"'(B/A4)
A = Rcos(#)
b= RSin{'g}
INDEFINITE INTEGRALS
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Trigonometric Functions

x% cos(x) dx =

cosix) dx = sin(x)

xcos(x)dx = cos(x) + xsin(x)

2x cos(x) + (x* — 2)sin(x)

(C-29)
(C-30)
(C-31)
(C-32)

(C-33)

(C-34)

(C-33)

(C-36)

(C-37)

(C-38)

(C-39)
(C-40)

(C-41)

421

APPENDIX C:
Useful
Mathematical
Quantities




422
Probability,

Fandom Variables,

and Random
Signal Principles

~sinll,’.x} dx = —cos(x)

1x sinfx) dx = sin{x) — x cos(x)
J

1x2 sin(x) dx = 2xsin(x) — (x* — 2) cos(x)

Exponential Functions

AN

[ &
e dx =— a real or complex
a
[ _ax _oax| v 1 )
xdx=e"|-——= a real or complex
T gt :

el
[ 5 X dxed
xe'dy=e" | — -S4+ = a real or complex

a o &

[ 3 ax ax J"J 33{2 e 6
X =g | == t+—m—= a real or complex
] a o @ d
(SR
¥ sin(x) dy = ———— [asin(x) — cos{(x)]
a4+ 1

ax

e"" cos(x)dx = ; [acos(x) + sin(x)]
i a*+ 1
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