ANNAMACHARYA INSTITUTE OF TECHNOLOGY AND SCIENCES, TIRUPATI
(AUTONOMOUS)
ELECTRONICS AND COMMUNICATION ENGINEERING (ECE)

Course Code | Year & Sem SIGNALS AND SYSTEMS L|T/CLC| P | C
20APC0403 II-1 2 1 0| 3

Course Outcomes: After studying the course, Student will be able to:
CO1  Understand the representation of continuous time and discrete time signals

CO2  Analyze the signals in frequency domain using Fourier series and Fourier Transforms
CO3  Apply the Sampling theorem to convert continuous time signals into discrete time signals
CO4  Analyze the properties of systems and characteristics of LTI systems

CO5 Evaluate Continuous Time and Discrete Time LTI systems by using Laplace and Z-Transforms.

CO | Action Verb | Knowledge Statement Condition Criteria Blooms
level
CO1 | Understand | the representation of L2

continuous time and
discrete time signals

coz Analyze the signals in frequency Fourier series and L4
domain Fourier Transforms
co3 Apply To convert continuous Sampling theorem L3

time signals into discrete
time signals

co4 Analyze the properties of L4
systems and
characteristics of LTI

systems
COo5 Evaluate Continuous Time and Laplace and Z- L5
Discrete Time LTI Transforms

systems by using

UNIT - 1 | | 21Hrs

SIGNALS

Introduction: Definition of Signals, classification of signals: continuous time and discrete time signals,
standard signals: impulse function, step function, ramp function complex exponential and sinusoidal
signals, Signum, Sinc and Gaussian functions. Operations on signals and sequences. Analogy between
vectors and signals, orthogonal signal space, Signal approximation using orthogonal functions, mean
square error, Orthogonality of complex functions.

UNIT - II | | 16Hrs

FOURIER SERIES AND FOURIER TRANSFORMS

Fourier series: Representation of signals using Fourier Series, Trigonometric Fourier series(TFS) and complex
exponential Fourier series (CEFS). Illustrative problems. Continuous Time Fourier Transform, definition,
properties, Fourier Transforms of standard signals, complex Fourier spectrum, inverse Fourier Transform.
Discrete Time Fourier Transform, definition, properties of Discrete Time Fourier Transform transforms of
standard signals. Introduction to Hilbert Transform. Illustrative problems.

UNIT - III | | 12Hrs

SAMPLING THEOREM

Definition of sampling, types: impulse and pulse sampling. Sampling theorem for band limitedsignals-
Graphicalandanalyticalproof,Nyquistcriterion,Reconstructionofsignalfromitssamples,effectofundersampling -
|Aliasing.SamplingtheoremforBandpasssignals.lllustrativeproblems.

UNIT - IV | | 12Hrs




SYSTEMS

Definition of Systems, Classification of Systems, impulse response, response of a Linear Time Invariant
system, Convolution and Correlation: time domain, frequency domain and Graphical representation.
Transfer function of a LTI system. Filter characteristics of linear systems. Distortion less transmission
through a system, signal bandwidth, system bandwidth, Ideal
LPF,HPFandBPFcharacteristics,CausalityandPoly-Wienercriterionforphysicalrealization,relationship
between bandwidth and rise time. Illustrative problems.

UNIT -V 20Hrs

LAPLACE TRANSFORMS & Z TRANSFORMS

Laplace Transforms: Review of Laplace Transforms, concept of Region of Convergence(ROC) for Laplace
Transforms, Inverse Laplace Transform, constraints on ROC for various classes of signals, properties of
Laplace Transforms. Analysis of CT-LTI systems using Laplace Transforms: causality and stability.
Z-Transforms: Review of Z-Transforms, concept of Region of Convergence(ROC) for Z-Transforms, Inverse Z-
Transform, constraints on ROC for various classes of signals, properties of Z-Transforms. Analysis of DT-LTI
systems using Z- Transforms: causality and stability. Illustrative problems.

Textbooks:

1. B.P. Lathi,Signals, Systems&Communications,BSPublications,2003.
2. A.V.Obppenheim,A.S.WillskyandS.H.Nawab,SignalsandSystemsPHI,2ndEdition.2009
Reference Books:

1. SimonHaykinandVanVeen,Signals&Systems,Wiley,2ndEdition.

2. John G.Proakis, Dimitris G. Manolakis, Digital Signal Processing, Principles, Algorithms, and
|Applications, 4 th Edition, PHI, 2007

3. BP Lathi, Principles of Linear Systems and Signals Oxford University Press, 2015.

Online Learning Resources:

nptel videos

Mapping of course outcomes with program outcomes

co PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PSO1 | PSO2
co1 2 3 2
co2 3 3 3 1
co3 3 3 2
CO4 3 3 3 2
cos5 3 3 3 2
Correlation matrix
Uni | CO Program | PO(s) :Action Level of
t Lesson % Correlatio | Co’s Action | BT Outcome Verb and BTL(for | Correlat
No. | plan(Hr n verb L (PO) PO1 to PO11) ion (0-3)
s)
1 21 28% 3 Understand | L2 PO1, PO1: Apply (L3) 2
PO2, PO2: Review(L2)
3
2 16 21% 3 Analyze L4 | PO1,PO2, | PO1: Apply (L3) 3
PO4 PO2: Identify
(L3) 3
P0O4:Analyze(L4) 3
3 12 16% 2 Apply L3 | PO1,PO2, | PO1:Apply(L3) 3
PO11 PO2:Identify(L4) | 3
4 12 16% 2 Analyze L4 | PO1, PO1:Apply(L3) 3
PO2,P04 | PO2:ldentify(L3) |3
PO4:Analyze(L4) 3
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