
Chapter 1

Signals and Systems

1.1 Basic Problems

1.1.1 Problem (1.21)

a It is just a shift for the signal x(t) one unit to the right

b You can do it by shifting the signal first to the lift by two to produce x(t+ 2)
then reverse the signal (replacing each t with −t) to produce x(−t+ 2)
Another way is to write x(2− t) as x(−(t−2)) which is x(t) flipped about
the t = 0 axis (to produce the function x(−t)) and then shifted by two
units to the right to produce x(−(t− 2))

c You can make the shift first by one in the left direction then apply the com-
pression by dividing the x-axis by two
Again, you can also write x(2t+1) as x(2(t+1/2)) and this later function
is x(2t) shifted by 1/2 to the left. The function x(2t) is a compression of
the t axis in the original function x(t) by two

d This can be simply done by first shifting the signal x(t) to the left by four to
produce x(t+ 4) then make the reverse to produce x(−t+ 4) and finally,
stretch the signal along the x-axis by multiply the x-axis by two to produce
x(4 − t/2)

e You can do it in two steps, first get x(t)u(t) and x(t−)u(t) which have values
only in the positive direction then add the two figures to each other to find
that the values in the positive direction will cancel each other for x(t) 1

f Note that δ(t+ 3/2) has value only at t = −3/2 and δ(t− 3/2) has value only
at t = 3/2. So, you will keep the values of x(t) at t = −3/2, 3/2 only.
Note that the solution in the graph for the signal of the following form:
x(t)[δ(t− 3/2) − δ(t+ 3/2)]
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Figure 1.1: Problem Solution 1.21

1.1.2 Problem (1.22)

a Simply, shift to the right direction by four

b Shift to the left direction by three then reverse

c You shall scale the x-axis by 1/3 but note that in discrete you have values
only for the integer indexes of x-axis. Then you will have the values for
x[n] at n is multiple of three (i.e. -3,0,3 in this case) then put them at
n/3

d As in (c) but first, make a shift by one in the negative direction

e Note that u[3− n] equals to one in the range of − inf < n <= 3 which covers
the range of the entire signal. So, x[n]u[3 − n] = x[n]

f Get x[n − 2] first by shift in the right direction by two. Then, keep only the
value of the resulted signal at n = 2 as δ[n− 2] has value only at n = 2

g You can notice that the output signal equals to x[n] when n is even or zero,
and equals to zero when n is odd

h You can do it simply by substitution over the entire range
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Figure 1.2: Problem Solution 1.22

1.1.3 Problem (1.25)

Note: Sinusoidal signals (sin(t), Cos(t) and exp(t)) are always periodic with
period 2π. Shifting the independent variable (t) does not affect periodicity or
period. Scaling the independent variable keeps the signal periodic but only
changes the period to be 2π/scale. Finally, in point number (e) the signal is
not periodic as the sign of sin function in the negative direction is reversed.
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1.1.4 Problem (1.31)

Figure 1.3: Problem Solution 1.31
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1.2 Advanced Problems

1.2.1 Problem (1.34)
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1.2.2 Problem (1.36)
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1.3 Mathematical Review

1.3.1 Problem (1.51)
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1.3.2 Problem (1.52)
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1.3.3 Problem (1.54)
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Chapter 2

Linear Time Invariant

2.1 Basic Problems

2.1.1 Problem (2.1)
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2.1.2 Problem (2.3)
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2.1.3 Problem (2.8)
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2.1.4 Problem (2.21)
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2.1.5 Problem (2.22)
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2.1.6 Problem (2.25)
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2.1.7 Problem (2.29)
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2.2 Advanced Problems

2.2.1 Problem (2.40)
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2.2.2 Problem (2.43)
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2.3 Extension Problems

2.3.1 Problem (2.61)
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2.3.2 Problem (2.66)
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Chapter 3

Fourier Series
Representation of Periodic
Signals

3.1 Basic Problems

3.1.1 Problem (3.1)

3.1.2 Problem (3.3)

24



3.1.3 Problem (3.4)

3.1.4 Problem (3.5)
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3.1.5 Problem (3.20)

3.1.6 Problem (3.21)
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3.1.7 Problem (3.22)
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3.2 Advanced Problems

3.2.1 Problem (3.40)
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3.2.2 Problem (3.46)
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3.2.3 Problem (3.47)
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3.3 Extension Problems

3.3.1 Problem (3.65)
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Chapter 4

The Continuous-Time
Fourier Transform

4.1 Basic Problems

4.1.1 Problem (4.1)
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4.1.2 Problem (4.3)
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4.1.3 Problem (4.5)
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4.1.4 Problem (4.8)

36



4.1.5 Problem (4.12)
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4.1.6 Problem (4.13)

4.1.7 Problem (4.21)
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4.1.8 Problem (4.24)
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4.1.9 Problem (4.26)
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4.1.10 Problem (4.34)
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4.2 Advanced Problems

4.2.1 Problem (4.38)

4.2.2 Problem (4.44)
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