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Quiz: Convolutions

This quiz is designed to test your knowledge of convolutions of 27-periodic

functions.

In this entire quiz, the expression f * 0 denates convalution u:uF f and {1, while the expression fJ denotes the pointwise product of f and

th
9. The expression Jr denaotes the Fourier transform of f thus f{ L ) isthe 1 Fourier coefficient of f

Discuss this quiz

'
1. Letk f and 4 be continuously differentiable Ei'r-perin:ndin: functions, The derivative Ur * ﬂ} af the camvalukian f * s aiven by

mm =2 nm
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(f')*g
Fx@)+(f)*g
(f') *(4")
(g") * (f")
f*(d)

In general, there is no simple Formula awvailable,
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‘ th
2, Lek f and 4 be continuously differentiable Ei'r-perin:ndin: functions, and let T be an integer, The T8 Fourier coefficient f * .'rf{ L J aof

the corvolution f *0is given by

&,

E.
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f*gn)
f(n)g(n)
f*4(n)

f(n) +§(n)
f(n)g + fa(n)

In general, there is no simple formula available,

3, Let f and 7 be continuously differentiable Qﬂ-perindic functions, The average walue of .lr *0is equal to

4, LE.!r

mom oonm =

O on om
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The difference bebween the average value of f and the average value of &,
The average of the average walue of f and the average value of 9,

The convolution of the average wvalue of f and the average value of &,

The product of the average value of f and the average value of 4,

The sum of the average value of f and the average value of 1,

In general, there is no simple formula available,

h be cantinuous Ei'r-pericudic funckions, The expression Jr * {.‘f + h ] can also be writken as

(f+g)*h
f*h+g=*xh
g*f+[f*h
f*(g=h)
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e g*x(f+h)

F. T Mone of the above.

5, Let f, iq, 1 be continuous Ei'r-pericudic funckions, The expression [-’r + ‘I”;] * (2.‘” can also be writken as
o 2(f*g)+6(h=g)

o 6% fxgxh

2% fxg+3xhxg

mmDn o R

I

r-u.
r—u

(Qf} * (g + [:ﬂr} * (
Gxhxg+2xfxg

Mone of the abowve,

f, Let f, q h be cantinuous Ei'r-pericudic funckions, The expression .lr * (ﬂh ] can also be writken as

mm =2 oo =

I

r—u
r-h

I

r—u
r-h

(fg)*h
(f*g)(f=h)
f:!:ﬂr-}-f*h
flg+h)
flg=h)

Mone of the abowve,

7. Let f, Jbe Ei'r-pericudic funckions, IF f iz conkinuously differentiable, and & is tbwice continuoushy differentiable, then the best we can
say abouk f * Jisthat itis EiT-peri-:udil: and

e mom oonom =

T T T T T T

Riemann inkegrable,

Pigcewise conkinuaus,

Conkinuaus,

Continuously differentiable,

Twice continuoushy differentiable,
Three times continuously differentiable,

Irfinikely: differentiable,

g, Let f, Jbe Ei'r-perin:ndin: functions, IF f iz continuausly differentiable, and & is bwice continuoushy differentiable, then the best we can
say abouk .|r + Fis that it is Eﬂ-periudic and

G mom 2 nom =

SIS T T N T

Riemann inkeqgrable,

Pigcewise conkinuaus,

Conkinuaus,

Continously differentiable,

Twice continuously differentiable.
Three times continuousky differentiable,

Infinitely differentiable.

9, Let f, Fhe Eﬂ'—perindic Functions, I f is continuously differentiable, and & is bwice continuously differentiable, then the best we can
say abouk fﬂ' iz that it is Ei'r-perindic and
& T Riemann inkegrable.

E. . Piecewise continuous,
. . Conkinuous,
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Continousky differentiable,
Twice continuously differentiable,

Three times continuousk differentiable,

Gomom 2
OO0

Infinitely differentiable.

10, Letk .lrJ The Eﬂ-periudic functions, I f and 7 are Riemann integrable, then the best we can say about f * Jisthat itis Eﬂ-periudic
and

Bounded.

Riemann integrable,
Piecewize conkinuaus,
Conkinuaus,

Cantinousky differentiable,

Twice continuously differentiable,

G mom 2 0 oW R
IS TS TS B TS T

Irfinikely: differentiable,

11, Let f, Jbe Ei'r-perin:ndin: functions, IF f and & are Riemann integrable, then the best we can say about fﬂ iz that it is Ei'r-perin:ndin:
and

' Bounded.

' Riemarn inkegrable.

C Fiecewise conkinuaous,

. Zonkinuous,

. Continously differentiable,
f"

I

Twice continuously differentiable.

e mm o nom R

Infinitely differentiable,

12, Let fl:ue a Ei'r-pericudic function, and let 1 be the canstant Function 1. Then .|r * 1 i

The constant Function with value equal ko the mean of f

The walue of I{J} at the poink & = 0.

0.

The same function as f

mm 9 n o =

o
o
' The constant Function with value equal ko f{ 1 ]
o
e~
o

The constant Function 1.

13, Letk f be a continuous Eﬂ-perindic Function, and let K n be a Family of approximations to the identity {a.k.a. good kernels)y, Which of
the Following stakements is true?

s C The Functions f * K e corverge to Zero as TE qoes boinfinity,

8. T Foreach T, h’” (J) Converges ko I{J] as Tl goes baoinfinity,

c. T Foreach 1, f * h'” (”jcnnverges ko f{“‘) as I goes to infinity,
0. © For each & and each T, we have -Jr * hrft{‘r} = I{J]

E. T Foreach T, f*K, '[‘T] comwerges ko I{J] as T1 goes to infinity,
F. T Foreach T, f * h'” '[‘T] conwerges ka lasm goes to infiniky,

Score: 0/130
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