Formulas from Trigonometry:
sin? A +cos?A=1
cos(A + B) = cos Acos B F sin Asin B
sin2A = 2sin Acos A

_ 2tan A
tan2A = T
A _ l4cos A
cos 5 = + 5
sin? A = 1 — %COS2A

81nA+S1nB—281n (A+B)cos (A B)
cosA—i—cosB—Qcos (A+B)cos (A— B)
sin Asin B = Q{COS(A B) — COS(A + B)}
sin A cos B = 1{sin(A — B) + sin(A + B)}

Differentiation Formulas:
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—cosu = —sinu%
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d _ du s —1 T

- tan™ Ly = 1+u2 Tn (—5 <tan " u < 5)
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dx lnu u dx

Integration Formulas:

Integration by parts: /udv = uv — /vdu
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/cos udu = 5 + ¥ = 5 (u +sinucosu)
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ax __ e%*(asinbr—bcos bx)
/e sin bx dx = e
/ZL‘SIH(IZL‘CZZE — Slnél[l] _ X COos ax
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P02 _ x _ sin2azx
/sm ardr = 3 1o
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/xQCosamdx = 2§ cos ax + (% -2 ) sin ax
/tan ax dr = BB _ 4

sin(A 4+ B) = sin A cos B + cos Asin B

__ tan Ad+tan B
tan(A + B) - 1:|:tanAtanB

cos2A = cos2 A —sin® A

A 1—cos A
sin g =+, /=5

A _ sinA
tan 2 7 14cosA
cos? A = l + l(:os.2A

smA—smB—Qcos (A—FB)SIH%( )
cos A — cos B = 2sin 3(A + B)sin (B — A)
cos Acos B = §{COS(A B) + cos(A+ B)}
cos(6) = sin(6 + 7/2)
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U
iy sinu = Cosudl;l
tanu = sec? udt
dd 1dx
£ costu = T (0 < cos™tu <)
dou _ pudu
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1og, € au
log,u === aq a+#0,1
e du = e
sinudu = —cosu
tanudu = —Incosu
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Summation Formulas:

N2 aM — Vet > 1
Zak:ﬁ, Oé7é]. Zak:m, |CL|<1
k=N k=0
00 . _ a n . _ 1— anJrl
Zka (e la| <1 @' = ——, a#1
kzO n n+1} h=0

Fak — a{l — (n+1)a™ + na
; (1—a)?
Signals: J
6(t) = Sult) d[n] = uln] — uln — 1]
(z1(t), 22(t)) = /_ n(O)z5(t)dt (xi[n],zaln]) = Y wi[nfas[n]

n=—oo

Ev{z(t)} = 3{=(t) +2(-1)} Od{x(t)} = 5{z(t) — (-1)}

Complex Exponential Signals:

6jwot 6jwon

Distinct signals for distinct wg Identical signals for values of wy separated by multiples of 2w

Periodic for any choice of wy Periodic only if wy/(27) = m/N € Q
Fundamental frequency wq Fundamental frequency wg/m
Fundamental period: Fundamental period:
wg = 0: undefined wo = 0: one
wo # 0: 27 /wo wo # 0: 2mm/wy
Systems:

System H is linear if H{ax(t) + bxa(t)} = aH{x1(t)} + bH{z2(t)}.

System H is time invariant if H{z(t —to)} = y(t — o).

System H is memoryless if the current output does not depend on future or past inputs.
System H is invertible if distinct input signals produce distinct output signals.

System H is invertible if an inverse system G exists which “undoes” the action of H.
System H is causal if the current output does not depend on future inputs.

LTT system H is causal iff h(t) =0V t < 0.

Bounded: z(t) is bounded if 3 B € R, B > 0, such that |z(t)| < BVt e R.

System H is BIBO stable if every bo%unded input signal produces a bounded output signal.
LTI system H is BIBO stable iff / |h(t)] dt < .

—0o0

y(t) =x(t) x h(t) = /_OO z(T)h(t —7)dr = /_00 x(t —7)h(T)dr
yln] = z[n] « hin] = > xlklhln — k] = > a[n — k][]



