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COURSE OBJECTIVES
The aim of the course is for

| eUnderstanding the fundamental characteristics of signals and systems.

| *Understanding the concepts of vector space. inner product space and o thogonal series.
eUnderstanding signals and systems in terms of both the time and transform domains. taking
advantage of the complementary insights and tools that these different perspectives provide.

eDevelopment of the mathematical skills to solve problems invi lving convolution, filtering,
modulation and sampling.

COURSE OUTCOMES (CO)

COURSEOUTCOMES(CO) | Aligned Programme Outcomes (PO)

At the end of the course students will be able to E@ D
COLl: apply the knowledge of linear algebra topics like ‘
vector space, basis, dimension, inner product, norm and
- orthogonal basis to signals.

CO2: Analyse the spectral characteristics of continuous-time | PO .2
periodic and aperiodic signals using Fourier analysis.

CO3: Classify systems based on their properties and | PO 1,2
determine the response of LSI system using convolution and
analyze system properties based on impulse response and
Fourier analysis.

CO4: ;Apply the Laplég “transform and Z- transform R@i.2
respectively for the analyse of continuous-time and discrete-
| time signals and systems.

’ COS5: Understand the bl'{)ccss of smnb]ing and the effects of | PO1.2
| under sampling.
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COURSE OVERVIEW

Signals and systems are encountered extensively in our day-to-day lives, from making a phone call,

listening to a song. editing photos. manipulating audio files, using speech recognition softwares like

Siri and Google now, to take EEGs, IECGs and X-Ray images. Each of these involves gathering,

storing, transmitting and processing information from the physical world. This course will equip you

to deal with these tasks efficiently by learning the basic mathematical framework of signals and

systems.

This course will explore the various propertics of signals and systems. characterization of Linear Shift

[nvariant Systems. convolution and Fourier Transform. Laplace Transform. Sampling theorem and Z-

Transform. Ideas introduced in this course will serve as a central building block for students interested

in further studying information processing in any form such as digital signal processing, analog

' communication, digital signal processors and Applications. statistical signal processing. spectral

analysis of signals and wavelet signal processing. The concepts in this course are useful to students of
other disciplines like electrical. instrumentation. mechanical. chemical and other branches of
' engineering and science.

COURSE TEACHING AND LEARNING ACTIViTIES

S : _ S——— - - = S ——
S.No. |  Week lOplC Mode of Delivery
Signals- Definition, Basic Signals, i
1 1WEEK Represcntation of Signals, Transformation of i
" .y . SR : Lecture C & T
22™ to 26" July independent Variables- for both continuous-
B (4 contact hours) time and discrete-time signals. - o
2 WEEK | & lassification of signals: Energy signal. pm\e
2 29" July to 2™ signal, deterministic mgndil. mndm.n signal and Lecture C & T
August periodic signals(both continuous-time and
(4 contact hours) ‘ discrete-time signals) B el 7 N
Vector space. subspace. linear independence,
3 3 WEEK | basis and dimension, Inner product, norm, Lecture C & T
5™ to 9™ August Inner product space. normed space. Cauchy
(4 contact hours) ‘Schwaiz inequality. Hilbert spaces. | 5
4 WEEK Orthogonality. Gram Schmidt
s el | orthogonalization process. Set ol non  zero } Lecture C & T
4 12" to 16™ August o ae Grsarle denend
4 casitact Hours) orthogonal vectors are linearly independent,
( 7 g Orthogonal basis, complete orthogonal basis -
5 WEEK Signals as a vector in vector space. Best
e vl approximation. Projection theorem. Lecture € & T
S 19" to 23" August . : - ; . -
4 ot ) Generalized Fourier series representation.
act hour
e 5 S Bessel s inequality. Parseval’s theorem. L opmm
Fourier Series representation of continuous-
| time periodic signals (Complex exponential | S B
| . [ F\'” .1 & ) ( ! . ] - Lecture C & 1
6 WEEK | and [rigonometric Fourier series |
6 26" to 30™ August | representations). Properties of FFourier series,
(4 contact hours) | Discrete Fourier series representation. |
Assessment 1-20 Marks Written Test
- . _ Fourier Transform of continuous time
7 WEEK aperiodic signals. Definition, Properties of , BT
~ 2 o 6™ September Foqrie:' '!'ransform. Fouric‘r 'ri“ransl“or]n for B &
(4 contact hours) periodic signal, Inverse Fourier Transform.




8 WEEK

|
I 27" to 31" August
f (4 contact hours)
| i =
|
‘ 9 WEEK
1 9 9" to 13"September
} (4 contact hours)
10 WEEK
10 16™ to 20"September
’ (4 contact hours)
|
11 WEEK
11 23" to 27t
September
(4 contact hours)
12 WEEK
13 30™ Sep to 4™
October (4 contact
hours)
\
i e |
| 13 WEEK
l‘ 13 7" to 11" October
[ (4 contact hours)
\
14 WEEK
14 14™ to 18" October
" (4 contact hours
RS SciaE
‘ !
' 15 WEEK
st th
15 21 Oct to 7

November
[ (8 contact hours)

|
b
K<

s lb_rgqug_aﬁlily_agd_BIB(_) stability.

END SEMESTER EXAMINATION- 50 M

DURSE ASSESSMENT METHODS

Laplace transform of continuous-time signals.
Definition. Regions of convergence. Prop:rties
of Laplace transform. Inverse Laplace
transforms.  Solutions of Linear corstant
coefficient differential equations using Laplace
transform. e, C4
Systems-Definition. Classification. Prope¢rties
(Linearity, time-invariant, causality, stability,
memoryless, invertible).

Impulse response, representation of signals
using impulses. Response of an LTI system
(Convolution sum and convolution integral)

Response of continuous-time LTI systern to

periodic  signals using Fourier se ries.
Responses of an LTI system to arbiirary
signals using Fourier Transform. Eigen

signals. Frequency response of a continupus-
time LTI system. Hilbert Transform ancl its
propertics.

Analysis of an LTI System using impulse
response. Necessary and sufficient condit ons

Analysis of an LTI system using Fourier

transform and Laplace Transform. Transfer
Function. Causality and BIBO stabi ity,
Analysis of continuous time LTI system,

7Assessme;1tgll_-ﬁ) Marks

Principles of sampling, Low pass sampling
theorem. Sampling using periodic impulse
train, sampling using periodic pulses (natural
sampling). Flat- top sampling (u sing sample
and hold circuit). Reconstruction of signals
from its samples. Aliasing and aperture effects,

Z Transform of discrete time s'igna]s’.
Definition. Properties of Z-Transform.

Assessment I11-10 Marks
Region of Convergence, Inverse 7 transform |
(Power series method. Partial Fraction methaoid
and contour integration method)

Solutions of Linear Constant Coefficient |
difference  equations using  Z-transforrn,
Analysis of a discrete time LS| system using /
transforms. System function. Causality and
BIBO stability Analysis of discrete tune LT
system

arks

Lecture C & T J

Lecture C& T

Lecture C & T

Written Test

Lecture C & T

LectureC& T

SEH

Test

Lecture C& T

Lecture C& T

Written Test
__ (Descriptive)



[ S.No. Modc of A!gsessmcnl lygtﬂlzgg - [_Duratmn [; % Weightz_lgge 7—_1
L Assessment | W 4™ W EEK of /\uU ust \ 60 minutes 20 -
1 Descriptive Type
| Examination |
%__J (Unit1&2) | |

I Assessment 1 [ 4" WEEK Cof SLptcmbu ‘ 60 minutes P 20 o \
l Descriptive Type
Examination L l
\ (Unit 1,2 &3) | |

“Assessment 11 27 WEEK of October ' 30 minutes i

‘ Descriptive Type |

Examination
(Unit3 & 4)

|

I I
I A l Compensation
‘ \ Assessment November for more details
Descriptive Type
Examination

\ L |
B 7L_ (Unit 1,2, 3&4) | o 7
5 | ENDSEMESTER | Middic of November ﬂ 180 minutes
L Descriptive Type | l

\ | Examination t

‘ | (Unit1.2,3,4&5) | J
| [ IR ——

FESQENTIAL RFADINGb ‘Textbooks, rcferencc hooks chSIte a{ldlesws, ournals, CtL

|

\
H—— | -
1" WEEK of l 60 minutes W Please refer course pohcy ‘

|

|

Text Books
\ 1. A.V.Oppenheim. A. Willsky. S. Hamid Nawab. “Signals and Systems (2/e)". Pearson 2003.

2. S. Haykin and B.VanVeen “Sjgnals and Systems. Wiley. 1998. \
L 3. Mandal and A. Asif. “Continuous and Discrete Time Signals and Systems. Cambridge, 2007. |
| Reference Books ‘

‘{ 4. D.C.Lay. “Linear Algebra and its Applications (2/¢)”, Pearson. 2000.
| 5 K. Huffman & R. Kunz. “Linear Algebra”, Prentice Hall, 15#L.
6. S.S. Soliman & M. D. Srinath. *Continuous and Discrete Signals and Systems™. Prentice-

| Hall. 1990.

‘COURSE EXIT SURVEY (mEntik;H the w_va\;s_ln which the feedback about tlre_ci)l;rs_e'iéiasscéséd and
indicate the attainment also) o

| The students through class representative may give their feedback at any time which will be \
duly addressed.
2. Feedback from the students through MIS and class committee meetings.
L (:QLJRQI l’QL[CY (mcludmg plagiarism, acadcmlc honesty, dltcudanu,, etc.)
| CORRESPONDE NCE |
% 1. All the students are advised to come to the class regularly. All the correspondence (schedule of classes/ l

‘ schedule of assignment/ course material/ any other information regarding this course) will be intimated
1 in the class only.

i
1

| COMPP NSATION ASSESSMENT POLICY

‘ If any student who fails to attend asscssment 1 or assesment 2 due to any genuine reasons, student is
! permitted to attend compensation assessment for the \\uLhmuL of 20 % (Including assessment I &
| assessment 2 Portions) . |




ATTENDANCE POLICY (A uniform attendance policy as specified bilow shall be foliows ) 1
~ At least 75% attendance in each course is mandatory.

# A maximum of 10% shall be allowed under On Duty (OD) categ pry.

» Students with less than 65% of attendance shall be prevented from writing the final assessment

and shall be awarded 'V grade.
ASSESSMENT

I. Attending all the assessments are mandatory for every student.

2. Finally every student is expected to score minimum 1/3 rd of the lop rank holder (or % of class
average) of the class (including all assessments) to pass the course. Otherwise student would
be declared fail and *F’ grade will be awarded. Further he can tak up only FORMATIVE
ASSESSMENT.

3. Please refer to B.Tech Regulations 2015 for the letter grades and vorresponding

grades.
ACADEMIC DISHONESTY & PLAGIARISM

» Possessing a mobile phone, carrying bits of paper. talking to other students. copying trom
others during an assessment will be treated as punishable dishonesty.

#  Zero mark to be awarded for the offenders. For copying from anolher student. both students get
the same penalty of zero mark.

» The departmental disciplinary committee including the course faculty member, PAC
chairperson and the HoD, as members shall verify the facts of tlie malpractice and award the
punishment if the student is found guilty. The report shall be submitted to the Academic office.

The above policy against academic dishonesty shall be applicable for all tle programmes. The students
are expected to follow institute rules.

FOR APPROVAL

Course Faculty CS ‘Q&a&-——CC-Chairperson %\ﬂ-—-" HOD é% 5
/ L
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