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Solution Manual for AdditionalProblems forSIGNALS AND SYSTEMSUSING MATLABLuis F. Chaparro and Aydin AkanCopyright 2018, Elsevier, Inc. All rights SIGNALS and Systems using 2018, Elsevier, Inc. All rights 0 From the Ground Basic the following Problems about trigonometric and polar forms.(a) Letz= 6ej /4find(i)Re(z),(ii)Im(z)(b) Ifz= 8 +j3andv= 9 j2, is it true that(i)Re(z) = (z+z )?(ii)Im(v) = (v v )?(iii)Re(z+v ) =Re(z+v)?(iv)Im(z+v ) =Im(z v)?Answers:(a)Re(z) = 3 2;Im(z) = 3 2; (b) Yes to (a)z= 6ej /4= 6 cos( /4) +j6 sin( /4) (z) = 6 cos( /4) = 3 (z) = 6 sin( /4) = 3 2(b)i.

Chaparro-Akan — Signals and Systems using MATLAB 0.5 0.2 Problems using MATLAB 0.5Sampling — Consider a signal x(t) = 4cos(2ˇt) deﬁned for 1 <t<1. For the following values of the sampling period T
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    	Transcription of Solution Manual for Additional Problems for SIGNALS AND ...


        
    	1 Solution Manual for AdditionalProblems forSIGNALS AND SYSTEMSUSING MATLABLuis F. Chaparro and Aydin AkanCopyright 2018, Elsevier, Inc. All rights SIGNALS and Systems using 2018, Elsevier, Inc. All rights 0 From the Ground Basic the following Problems about trigonometric and polar forms.(a) Letz= 6ej /4find(i)Re(z),(ii)Im(z)(b) Ifz= 8 +j3andv= 9 j2, is it true that(i)Re(z) = (z+z )?(ii)Im(v) = (v v )?(iii)Re(z+v ) =Re(z+v)?(iv)Im(z+v ) =Im(z v)?Answers:(a)Re(z) = 3 2;Im(z) = 3 2; (b) Yes to (a)z= 6ej /4= 6 cos( /4) +j6 sin( /4) (z) = 6 cos( /4) = 3 (z) = 6 sin( /4) = 3 2(b)i.
2 Yes,Re(z) = (z+z ) = (2Re(z)) =Re(z) = 8ii. Yes,Im(v) = (v v ) = (2jIm(v)) =Im(v) = 2iii. Yes,Re(z+v ) =Re(Re(z) +Re(v ) +Im(z) Im(v)) =Re(z+v) = 17iv. Yes,Im(z+v ) =Im(17 +j5) =Im(z v) =Im( 9 +j5) = 51 Chaparro-Akan SIGNALS and Systems using the vectorial representation of complex numbers it is possible to get some interesting inequalities.(a) Is it true that for a complex numberz=x+jywe have that|x| |z|?Show it geometrically byrepresentingzas a vector.(b) The so calledtriangle inequalitysays that for any complex (or real) numberszandvwe have that|z+v| |z|+|v|.
3 Show this geometrically.(c) Ifz= 1 +jandv= 2 +jis it true that(i)|z+v| |z|+|v|? (ii)|z v| |z|+|v|?Answer:(a)|x|=|z||cos( )|and since|cos( )| 1then|x| |z|; (c) yes to (a) Representing the complex numberz=x+jy=|z|ej then|x|=|z||cos( )|and since|cos( )| 1then|x| |z|, the equality holds when = 0or whenz=x, , it is real.(b) Adding two complex numbers is equivalent to adding two vectors to create a triangle with two sidesthe two vectors being added and the other side the vector resulting from the addition. Unless the twovector being added have the same angle, in which case|z|+|v|=|z+v|, it holds that|z|+|v|>|z+v|.
4 !z!v!z+!vFigure 1: problem 2: Addition of two vectors illustrating the triangular inequality.(c) The answer to both is yes. Indeed,(a)|z+v|= 13 |z|+|v|= 2 + 5(b)|z v|=| 1|= 1 |z|+|v|= 2 + 5 Copyright 2018, Elsevier, Inc. All rights SIGNALS and Systems using Euler s identity in the following Problems .(a) Find trigonometric identities in terms ofsin( ),sin( ),cos( ),cos( )for(i) cos( + )(ii) sin( + )(b) Is it true that 10ej2 tdt= 0 ?(c) Is it true thati.( 1)n= cos( n)for any integern? +ej /2+ej +ej3 /2= 0?
5 (sketch a figure)Answer:(a)cos( + ) = cos( ) cos( ) sin( ) sin( ); (c) Yes to (a) cos( + ) =ej( + )+e j( + )= (ej ej ) + (ej ej ) = 2Re(ej ej )andRe[ej ej ] =Re[(cos( ) +jsin( ))(cos( ) +jsin( ))] = cos( ) cos( ) sin( ) sin( )so thatcos( + ) = cos( ) cos( ) sin( ) sin( ) ( + ) =ej ej (ej ej ) = 2jIm[ej ej ], and the imaginary issin( ) cos( ) + cos( ) sin( ) = sin( + )(b) 10ej2 tdt=ej2 tj2 |10=ej2 1j2 = 0also 10ej2 tdt= 10cos(2 t)dt+j 10sin(2 t)dt= 0 +j0since the integrals of the sinusoids are over a period.
6 (c)i. Yes,( 1)n= (ej )n=ejn = cos(n ) +jsin(n ) = cos(n )sincesin(n ) = 0for any Yes,ej0= ej andej /2= ej3 /2so they add to 2018, Elsevier, Inc. All rights SIGNALS and Systems using the following Problems related to computation with complex numbers.(a) Find and plot all roots of(i)z3= 1,(ii)z2= 1 (iii)z2+ 3z+ 1 = 0(b) Suppose you want to find the natural log of a complex numberz=|z|ej , which islog(z) = log(|z|ej ) = log(|z|) + log(ej ) = log(|z|) +j Ifzis negative it can be written asz=|z|ej and we can findlog(z)by using the above natural log of any complex number can be obtained this way also.
7 Justify each one of the stepsin the above equation and find(i) log( 2),(ii) log(1 +j1),(iii) log(2ej /4)(c) Letz= 1find(i) log(z),(ii)elog(z).(d) Letz= 2ej /4= 2(cos( /4) +jsin( /4))(i)findz2/4,(ii)is it true that(cos( /4) +jsin( /4))2= cos( /2) +jsin( /2) =j?Answers:(a) (i)zk=ej (2k+1)/3; (b)log(2ej /4) = log(2) +j /4; (c)elog(z)= 1; (d) (i)z2/4 = (a) We 1 =ej (2k+1)fork= 0,1,2, so roots arezk=ej (2k+1)/3,k= 0,1,2, , on a circle ofunit radius and separated /3with one at 1 =ej2 kfork= 0, 1, 2, , so roots arezk=ej k=, , on a circle of unit radiusand separated , one at zero and the other at + 3z+ 1 = (z+ )2+ (1 ) = 0so the roots arez1,2= ( 1) (b) The log (using the Naperian base)
8 Of a product is the sum of the logs of the terms in the product, andthe log and the exponential are the opposite of each other so the last term in the the given expression for the log of a complex number (log of real numbers is a special case):log( 2) = log(2e j ) = log(2) j log(1 +j1) = log( 2ej /4) = log( 2) +j /4 = log(2) +j /4log(2ej /4) = log(2) +j /4(c)z= 1 = 1ej (z) = log(1ej ) = log(1) +j =j ii. From above result,elog(z)=ej = 1(d) = (2ej /4)2/4 = 4ej /2/4 =jii. Yes,(cos( /4) +jsin( /4))2= (z/2)2, and(z/2)2= (cos( /4) +jsin( /4))2= cos( /2) +jsin( /2) =jCopyright 2018, Elsevier, Inc.
9 All rights SIGNALS and Systems using Problems using Sampling Consider a signalx(t) = 4 cos(2 t)defined for < t < . For the following values ofthe sampling periodTsgenerate a discrete-time signalx(n) =x(nTs) =x(t)|t=nTs.(i)Ts= ,(ii)Ts= ,(iii)Ts= 1 Determine for which of the given values ofTsthe discrete-time signal has lost the information in thecontinuous-time signal. Use MATLAB to plotx(t)(useTs= 10 4and theplotfunction) and the resultingdiscrete-time SIGNALS (use thestemfunction). Superimpose the analog and the discrete-time SIGNALS for0 t 3; usesubplotto plot the four figures as one figure.
10 You also need to figure out how to label thedifferent axes and how to have the same scales and :ForTs= 1the discrete signal has lost we will see later, the sampling period ofx(t)with a frequency of max= 2 fmax= 2 should satisfythe Nyquist sampling conditionfs=1Ts 2fmax= 2samples/secsoTs 1/2(sec/sample). Thus whenTs= continuous-time and the discrete-time SIGNALS lookvery much like each other, indicating the SIGNALS have the same information such a statement will bejustified in the chapter on sampling where we will show that the continuous-time signal can be recoveredfrom the sampled signal.
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