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Chapter	1.	Signal	RepresentaPon	and	Modeling		
Chapter	ObjecPves	

² The	concept	of	signal	and	the	mathema*c	model.	

²  	Fundamental	signal	types	and	signal	opera*ons.	
						Experiment	with	methods	of	simulaMng	conPnuous-	and		
						discrete-Mme	signals	with	MATLAB	
	² Learn	various	ways	of	classifying	signals	and	discuss	symmetry	

properMes	
² Explore	characterisMcs	of	sinusoidal	signals.	Learn	phasor	

representaMon	of	sinusoidal	signals,	and	how	phasors	help	
with	analysis	

² Understand	the	decomposi*on	of	signals	using	unit-impulse	
funcMons	of	appropriate	type	

² Learn	energy	and	power	definiMons	



1.1	IntroducPon	

Signals	are	part	of	our	daily	lives	



1.1	IntroducPon	
The	history	of	communicaPon	is	the	history	of	human	

490	BC.	

Philippides,	the	Greek	messenger	

From	the	baUlefield	of	Marathon		
towards	Athens.	About	26.2	miles.	

“We	have	won!”	

“Europe	and	America		
are	united	by	telegraphic	
communicaPon.	Glory	to	God	
	in	highest,	on	earth	peace,	
Goodwill	to	men”	

1900s	

Across	AtlanPc	Cable	

More	than	2000	miles	

AKer	2000.	

Wireless	communicaPon	

“Hello	world!”	



1.1.	IntroducPon	
Milestones	in	CommunicaPons	

•  1837,	Morse	code	used	in	telegraph	
•  1864,	Maxwell	formulated	the	electromagneMc	(EM)	theory		
•  1887,	Hertz	demonstrated	physical	evidence	of	EM	waves	
•  1890’s-1900’s,	marconi	&	Popov,	long-distance	radio	telegraph	
						--	Across	AtlanMc	Ocean	
						--	From	Cornwall	to	Canada	
•  1875,	Bell	invented	the	telephone	
•  1906,	radio	broadcast	
•  1918,	Armstrong	invented	superheterodyne	radio	receiver	(FM	in	1933)	
•  1921,	land-mobile	communicaMon	
•  1947,	microwave	relay	system	
•  1957,	satellite	communicaMon	began	
•  1966,	fiber-opMcal	communicaMons	
•  1981,	analog	cellular	system	
•  1988,	digital	cellular	system		
•  2000,	3G	network	



1.1.	IntroducPon	
Enigma	Machine	

Alan	Turing	
Movie	 Real	

5000	billions	possibiliMes	



1.1.	IntroducPon	

Enigma	Machine	



1.2	MathemaPcal	modeling	of	Signals	
The	mathemaPcal	model	for	a	signal	is	in	the	form	of	a	formula,	funcPon,		
algorithm	or	a	graph	that	approximately	describe	the	Pme	variaPons	of	the	
physical	signal	

²  Understand	the	characteris*cs	of	the	signals	in	terms	of	its	behavior	in	
						*me	and	in	term	of	the	frequencies	it	contains	(signal	analysis).	

Goals	

²  Develop	methods	of	crea*ng	signals	with	desired	characteris*cs		
					(signal	synthesis)		

²  Understand	how	a	system	responds	to	a	signal	and	why	(system	analysis)		

²  Develop	methods	of	construc*ng	a	system	that	responds	to	a	signal	in		
					some		prescribed	way	(system	synthesis)		


