
newHeaaviside0 = 

u(t) = 

pulse(t) = 

triangle(t) = 
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ECGR 4124 Computer Project: Linear Convolution

Names: Nolan Bushnell, Federico Faggin, Gordon E. Moore

 

PART 1: Continuous-Time Convolution =============================

 

  

 parameters and definitions:

x(t) = 

h(t) = 

y(t) = 

1



           Fig. 1. Continuous-time convolution. 
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Q1. Change the simulation for h(t) to be a pulse with amplitude = 3 

    beginning at t=1 s and ending at t=3 s.  Do not change x(t).

    (Fig. 1 simulation should change accordingly.)

 

 

QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 

Q2. After making the changes in Q1,

    observe Fig. 1, and use the cursor tool to measure the

    maximum amplitude of y(t).

    Also compute the theoretical maximum of y(t) by calculating the  

    area of x(t) multiplied by h(t), when x(t) is centered in the middle 

    of h(t).   

    Hint: multiply the functions point by point at each time t, 

    then take the area
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Answer: measured peak of y(t) = ???  

Answer: calculated area = ???    

 

 

 parameters and definitions:

x2(t) = 

x2(t) = 

h2(t) = 

y2(t) = 

           Fig. 2. Continuous-time convolution. 

 

 

QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 

Q3. Change the simulation for h2(t) to be a pulse with amplitude = 2 

    beginning at t=1 s and ending at t=2 s.
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    (Fig. 2 simulation should change accordingly.)
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Q4. After making the changes in Q3,

    observe Fig. 2, and use the cursor tool to measure the

    maximum amplitude of y2(t).  Be sure to measure the peak.

    Also compute the theoretical maximum of y2(t) by calculating the  

    area of x2(t) multiplied by h2(t), when x2(t) is centered in the middle 

    of h2(t).   

    Hint: multiply the functions point by point at each time t, 

    then take the area

 

Answer: measured peak of y2(t) = ???  

Answer: calculated area = ???    

 

 

PART 2: Discrete-Time Linear Convolution =============================

 

  

xn = 1×20
     0     0     0     0     4     4     0     0     0     0     0     0     0

hn = 1×20
     1     2     3     2     1     0     0     0     0     0     0     0     0

yn = 1×20
     0     0     0     0     4    12    20    20    12     4     0     0     0

nn = 1×20
     0     1     2     3     4     5     6     7     8     9    10    11    12
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           Fig. 3. Discrete-time convolution. 
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Q5. Change the simulation, setting 

    hn= [3 3 3 3  0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0  ]

    (Fig. 3 simulation should change accordingly.)
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Q6. After making the changes in Q5,

    observe Fig. 3, and use the cursor tool to measure the

    maximum amplitude of yn (denoted y[n] in the plot).

    Also compute the theoretical maximum of y[n] by calculating the  

    sum of x[n] multiplied by h[n], when x[n] is centered in the middle 

    of h[n].   

    Hint: multiply the functions point by point at each point n, 

    then take the sum. 
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Answer: measured peak of y[n] = ???  

Answer: calculated sum =???    

 

 

xn2 = 1×20
     1     2     3     0     0     0     0     0     0     0     0     0     0

hn2 = 1×20
     0     0     0     1     0     0     0     0     1     0     0     0     0

yn2 = 1×20
     0     0     0     1     2     3     0     0     1     2     3     0     0

nn2 = 1×20
     0     1     2     3     4     5     6     7     8     9    10    11    12

           Fig. 4. Discrete-time convolution. 
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Q7. Change the simulation, setting 

    xn= [1 1 1 0  0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0  ]

    hn= [3 3 3 0  0 0 0 0  0 0 0 0  0 0 0 0  0 0 0 0  ]

    (Fig. 4 simulation should change accordingly.)
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QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 

Q8. After making the changes in Q7,

    observe Fig. 4, and use the cursor tool to measure the

    maximum amplitude of yn2 (denoted y2[n] in the plot).

    Also compute the theoretical maximum of y2[n] by calculating the  

    sum of x2[n ]multiplied by h2[n], when x2[n] is centered in the middle 

    of hn2.   

    Hint: multiply the functions point by point at each point n, 

    then take the sum. 

 

Answer: measured peak of yn = ???  

Answer: calculated sum = ???    

 

 

Cformula = 

A = 2.0000 + 3.0000i

B = 5.0000 + 7.0000i

Cmult = -11.0000 + 29.0000i

Cformula = 

QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 

Q9. 

    Observe the values of Cmult and Cformula above, where Cformula

    is the explicit formula for complex multiplication WITH ERRORS.

    Correct the errors in the formula for Cformula, such that  

    Cmult = Cformula above. Note: A*B is NOT the answer.

 

 

QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 

Q10. 

    What famous 1971 integrated circuit has Federico Faggin initials, 

    and what was the function this digital circuit? 

    Hint: see www.intel4004.com

    

Answer: ???
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