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Main Textbooks

NSN: Norman S. Nise, “Control Systems Engineering”, 6th Edition, Wiley, 2011

RSB: Roland S. Burns, “Advanced Control Engineering”, 1st Edition, Butterworth-Heinemann, 2001
RDRB: Richard C. Dorf and Robert H. Bishop, “Modern Control Systems”, 13th Edition, Pearson, 2016

Lecture Topic Notes

Recording

Lecture 1 | Chapter 3 [NSN]: Modeling in the Time Domain Lecture 1

Sec 3.3 The General State-Space Representation

Sec 3.4 Applying the State-Space Representation
- Linearly Independent State Variables

- Minimum Number of State Variables

Sec 3.5 Converting a Transfer Function to State Space

Recording

Lecture 2 | Chapter 3 [NSN]: Modeling in the Time Domain Lecture 2
Sec 3.6 Converting a State Space to Transfer Function

Sec 3.7 Linearization

Recording

Lecture 3 | Chapter 3 [NSN]: Modeling in the Time Domain Lecture 3
Sec 3.4 Applying the State-Space Representation
- Example 3.1

- Skill-Assessment Exercise 3.1
Chapter 4 [NSN]: Time Response
Sec 4.10 Laplace Transform Solution of State Equations

Sec 4.11 Time Domain Solution of State Equations

Recording

Lecture 4 Chapter 5 [NSN]: Reduction of Multiple Subsystems Lecture 4

Sec 5.8 Similarity Transformations

Recording

Lecture 5 Chapter 5 [NSN]: Reduction of Multiple Subsystems Lecture 5
Sec 5.4 Signal-Flow Graphs
Sec 5.6 Signal-Flow Graphs of State Equations

Recording

1of6



https://drive.google.com/file/d/1dSrykEv1f_1Um6EvM2kOZQQ0WNxetNR9/
https://drive.google.com/file/d/1L34EHHha_g-84H2J0ktAPQhlMdQbc4dW/
https://drive.google.com/file/d/1Dr3r0UxUowVTOMm9AiXHzLR3Oo9NWtXJ/
https://drive.google.com/file/d/1WZhsRP6ciDbdiVB95v5z4l9BSc0GNBPN/
https://drive.google.com/file/d/1c5-_EzriKSWR8PlbxLmZldm_aKTA886Z/
https://drive.google.com/file/d/1HTmnXxOJAx9Ed_Gj-kulv_jh3QEkqrKP/
https://drive.google.com/file/d/19xPCKZnw6b8jBopwIrEfPyrGbOklxq9B/
https://drive.google.com/file/d/1tC_HAwsGuHideLI4OVZMKXLVAwfORXA7/
https://drive.google.com/file/d/1YyGCNeFd748DBhr77SVcfjHk46mRPzzu/
https://drive.google.com/file/d/1SVvBJ4f95SV2Ng6lnBetCKIBCwrGlui_/

Lecture

Topic

Notes

Recording

Lecture 6

Chapter

Sec

5 [NSN]: Reduction of Multiple Subsystems
5.7 Alternative Representations in State Space

- Phase Variable Form

- Cascade Form

- Parallel Form

- Controller Canonical Form

Lecture 6

Recording

Lecture 7

Chapter

Sec

5 [NSN]: Reduction of Multiple Subsystems
5.7 Alternative Representations in State Space
- Observer Canonical Form

- State-Space Representation of Feedback Systems

Lecture 7

Recording

Lecture 8

Chapter

Sec

Chapter

Sec

6 [NSN]: Stability
6.5 Stability in State Space

7 [NSN]: Steady-State Errors
7.8 Steady-State Error for Systems in State Space

Lecture 8

Recording

Lecture 9

Chapter
Sec

Sec

12 [NSN]: Design via State Space
12.1 Introduction
12.2 Controller Design

Lecture 9

Recording

Lecture 10

Chapter
Sec

Sec

12 [NSN]: Design via State Space
12.3 Controllability
12.4 Alternative Approaches to Controller Design

Lecture 10

Recording

Lecture 11

Chapter
Sec

Sec

12 [NSN]: Design via State Space
12.5 Observer Design
12.6 Observability

Lecture 11

Recording

Lecture 12

Chapter

Sec

12 [NSN]: Design via State Space
12.7 Alternative Approaches to Observer Design

Lecture 12

Recording

Lecture 13

Chapter

Sec

12 [NSN]: Design via State Space
12.8 Steady-State Error Design via Integral Control

Lecture 13

Recording
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https://drive.google.com/file/d/1NyOmZOJxWK75r661TThGMbVEwxtaSNQP/
https://drive.google.com/file/d/1f6Qedqw41b4c2Rn542xPLsxtB_2qyZSc/
https://drive.google.com/file/d/11HyRx8QU-6YFL0oBUOGAHPu-SgEwHbeG/
https://drive.google.com/file/d/1pUripjGs4JF4wpAqa0HuTtID1vraSKr0/
https://drive.google.com/file/d/1E7r8BunSjvnr8eSTlhe90BAp3yKg8rRg/
https://drive.google.com/file/d/1ILtERm1-0CozRQkRtm8KPv9xs1w_Dkhq/
https://drive.google.com/file/d/1H8SaVSZQ_uIuUg89SdHGNpFnKmkNsjgc/
https://drive.google.com/file/d/1ktH_tbTOXRChnH2i6h8jgbWc38zD6Rud/
https://drive.google.com/file/d/1sVoBjJuOkplRQFxJ50uD57_r_4gGivXU/
https://drive.google.com/file/d/1R7UVW3eiPt5xjVKbHR1-78WzfueefaHE/
https://drive.google.com/file/d/1BkVlVo_h2f_Trb73IJ7qKr6W2bmLsEsH/
https://drive.google.com/file/d/1l2Nnip5iY6O9dlh5mMqvmeRP9vRd_EVx/
https://drive.google.com/file/d/1ilYb02gMKJH023CgUFQ2QE_mprc5_8my/
https://drive.google.com/file/d/1h0TD55jheSrw43isAwuqec0U5hYSMTBH/
https://drive.google.com/file/d/1lIxmChIAKxzlAoxpBX0Gt3L_Yds1ryxq/
https://drive.google.com/file/d/10FT_fSiw8K-iuSvxB6rpDE8aH0d0VSiC/

Lecture

Topic

Notes

Recording

Lecture 14

Chapter 9 [RSB]: Optimal and Robust Control System Design
Sec 9.1 Review of Optimal Control

Sec 9.2 The Linear Quadratic Regulator (Supplemental Video 1)
(Supplemental Video 2)

Lecture 14

Recording

Lecture 15

Chapter 9 [RSB]: Optimal and Robust Control System Design
Sec 9.4 The Kalman Filter (Linear Quadratic Estimator LQE)
Sec 9.5 Linear Quadratic Gaussian (LQG) Control System Design

Lecture 15

Recording

Lecture 16

Non-linear Systems
e Why study non-linear systems?
e Difference with linear systems
e Types of non-linearities in control systems
e Analysis methods of non-linear systems

e Describing function analysis

Lecture 16

Recording
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https://www.youtube.com/watch?v=E_RDCFOlJx4
https://www.youtube.com/watch?v=wEevt2a4SKI
https://drive.google.com/file/d/1K_ku4Y5fdGlplrczFd8T7RTjIYTJKqkS/
https://drive.google.com/file/d/1QoCeW9b_yYwkWcay69O5AkDYQFvp0eM7/
https://drive.google.com/file/d/1PuRHO38Ag9Y5qXJ1EbHcNO0noAhgBkGE/
https://drive.google.com/file/d/1qOEtjkPBHYyXmsY9Z8waS4zufod45AMm/
https://drive.google.com/file/d/1_N00Ue2bNHh-lVQQbTgkQQc_R5QspzCI/
https://drive.google.com/file/d/1rbpQhF1GpZjWnkE9XWPnTtsv0XRsbIRT/

Full Chapter Notes

Chapter Topic Notes
Chapter 3 [NSN] | Modeling in the Time Domain Chapter 3
Chapter 4 [NSN] | Time Response Chapter 4

Chapter 5 [NSN] | Reduction of Multiple Subsystems | Chapter 5

Chapter 6 [NSN] | Stability Chapter 6

Chapter 7 [NSN] | Steady-State Errors Chapter 7

Chapter 12 [NSN] | Design via State Space Chapter 12

Chapter 9 [RSB] Optimal and Robust Control Optimal and Robust Control
Nonlinear Systems Nonlinear Systems

Homework List

The list of homework questions below are based on the 6th International Edition of ” Control Systems Engineering
by Norman S. Nise. If you dont have this edition of the book, then please check the Blackboard folder “NSN Book
Problems” in which you will find the photocopied problems for Chapter 3, Chapter 4, Chapter 5 and Chapter 12.

Homework | Chapter Problems Numbers Problems Document
HW 1 Ch 3 [NSN] 1, 3,9, 11, 13, 14, 25, 27 , 28 Chapter 3 Problems
Ch 4 [NSN] | 37, 39, 44* Chapter 4 Problems

* You could use £7! {[sI - A]fl}
in problem 44

HW 2 Ch 5 [NSN] | 22, 23, 24, 30, 32, 33, 43, 45 Chapter 5 Problems

HW 3 Ch 12 [NSN] | 6, 7, 11, 18, 21, 24, 30, 32 Chapter 12 Problems
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https://drive.google.com/file/d/10DgoWMqMoNVOZn4JJQrI_fWBp6Q9qRZr/
https://drive.google.com/file/d/1MzWcg2Muohf51nprQYK9HwIkyAS6UotY/
https://drive.google.com/file/d/1KNUDAwmH84jYC6TkBvHo1qcdANsxPxiv/
https://drive.google.com/file/d/1bSRJIjgbK8vROH8ODztyVi9hVWkB1trY/
https://drive.google.com/file/d/1bAPMn14MuxKGkJMg6ff88Ao8UZs6cSKA/
https://drive.google.com/file/d/1sI1l6xKSUVuJdlZLPQZ5S2L7Hn0tQoEP/
https://drive.google.com/file/d/1N-0AFMiYOyuCFdPh1-OMzpDPJMzVQNMC/
https://drive.google.com/file/d/1Ze4r4eGW1RoulyD_aK86o6zqdl6-ARna/
https://drive.google.com/file/d/1A4jVjuatYnDU98T9Rm_dfYVlKBzTpm8p/
https://drive.google.com/file/d/1GAd68AkTjSYjGfic6DgzfSFtkT4bWEdj/ 
https://drive.google.com/file/d/1WbsiZmvGu0tc4j5qKCmwdPKA3htRKb-y/
https://drive.google.com/file/d/1LZ8Poeew_FFTcahnbDfyduMVN9VCO6Uh/

Important Dates

Chapter Due Date
Quiz 1 Ch 3 and 4 [NSN] | Monday, 14" September, 2020 (Online in-class exam)
HW 1 Ch 3 and 4 [NSN] | Monday, 14*® September, 2020 at 11:59 PM (Online submission)
HW 2 Ch 5 [NSN] Wednesday, 30" September, 2020 at 11:59 PM (Online submission)
Quiz 2 Ch 5 [NSN] Monday, 5 October, 2020 (Online in-class exam)
Test 1 Lectures 1 to 8 Monday, 19" October, 2020 (Online in-class exam)
Midterm Lectures 1 to 8 Wednesday, 215 October, 2020 (Online in-class exam)
HW 3 Ch 12 [NSN] Wednesday, 11" November, 2020 at 11:59 PM (Online submission)
Quiz 3 Ch 12 [NSN] Monday, 16" November, 2020 (Online in-class exam)

National Day

Wednesday, 2" December, 2020

Test 2

Lectures 9 to 18

Wednesday, 9*® December, 2020 (Online in-class exam)

Final

Lectures 9 to 18

Wednesday, 16" December, 2020 from 1:00 to 3:00 PM (Online)
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Day

Sun

Sun -
Wed

Tue
Sun
Thu
Sun
Thu
Thu
Sun
Thu
Sun
Sun
Thu
Thu
Sat
Sat
Tue
Tue

Wed -
Thu

Wed -
Thu

UAEU Academic Calendar (Fall 2020)

Date

16 Aug

16 Aug - 19 Aug

18 Aug
23 Aug
27 Aug
30 Aug
17 Sep
01 Oct
11 Oct
22 Oct
08 Nov
22 Nov
10 Dec
10 Dec
12 Dec
19 Dec
22 Dec

22 Dec

23 Dec - 31 Dec

23 Dec - 07 Jan

Event

Reporting of new Faculty & Instructors and Academic Administrators

New Student Orientation, Advising, Testing, and Registration

Reporting of current Faculty & Instructors
Classes Begin, add/drop begins

Last day to add courses

Academic Advising period begins

Last day to withdraw/drop without failure
Deadline for temporary withdrawal requests
Beginning of traditional mid-term examination period
End of traditional mid-term examination period
Registration for Spring semester begins
Application for inter-college transfer

Deadline for inter-college transfer

Last day of classes

Final Examinations begin

Final Examinations end

Grades announced

Grades due to Registrar's Office

Winter Break (Faculty, Instructors and Academic Administrators)

Winter Break (Students)
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