
Class notes for Math 503, Fall 2024​
University of Delaware 

Rakesh 
 
Notes for Multivariable Calculus and Calculus of Variations 
 
Row and column operations to simplify determinant computations 

video1 (matrix with numbers, 10 min)      ​
​ video2 (matrix with symbols, 5 min)​
​ Note how row/col operations affect determinants. 
 
Notes for Dynamical Systems ​
The videos are of lectures in 2022 and may be different from what I do in class in 2024. 

1.​ Introduction (pdf) 

2.​ First Order Linear Systems (pdf)  ​

(video of partial lecture - 26 min) 

3.​ Elementary properties of autonomous systems (pdf), ​

(video1 - 13 min), (video2 - 36 min) 

4.​ Linearization around fixed points (pdf), ​

(video1 - 11min), (video2 - 25 min) 

5.​ Closed orbits, Duluc’s theorem and the Poincare-Bendixson theorem (pdf)​

(Duluc’s criterion I video1 - 24min)    (Duluc’s criterion II video2 - 31min)   ​

(PB theorem I video3 - 16 min)   ( PB theorem II video4 - 12 min )    

6.​ Nullclines, trapping regions, phase portrait (pdf)​

(video1 - 38 min), (video2 - 48min), (video3 - 49min), (video4 - 29min) 

7.​ Torqued damped pendulum​

(video1 - 20min), (video2 - 36min) 

 

https://drive.google.com/file/d/13i2TKtXnbyDvMty95J8maOanWkJb7-Jq/view?usp=drive_link
https://youtu.be/4rldYh4YDAM?si=cTkWj5aujfVIYjrg
https://youtu.be/Kqg07XtnP2E?si=UMzNWhGYm8DHJxFj
https://drive.google.com/file/d/1ywNoZPWaWVBMzowe-NZIeK5mYrl2rlKw/view?usp=share_link
https://drive.google.com/file/d/1n_-oJsD9PMwoNI_uD5hnXbS-UpJteljp/view?usp=share_link
https://capture.udel.edu/media/First+order+linear+systems+-+Math+503+Fall+2022/1_2v1auq0h
https://drive.google.com/file/d/1BIQ_EKVHT8qh1FPcQkx4NVA9US7upCMY/view?usp=share_link
https://capture.udel.edu/media/Elementary+properties+of+autonomous+systems+-+M503+Fall+2022/1_p530ff64
https://capture.udel.edu/media/Elementary+properties+of+autonomous+systems+II+-+Math+503+Fall+2022/1_jxjrwuui
https://drive.google.com/file/d/1Ee7629x57Gla9EKIe7gNLg00Q18ecgMg/view?usp=share_link
https://capture.udel.edu/media/Linearization+around+fixed+points+I+-+CMath+503+Fall+2022/1_kz4pxa9s
https://capture.udel.edu/media/Linearization+around+fixed+points+II+-+Math+503+Fall+2022/1_4052wkkw
https://drive.google.com/file/d/1ftfMtGCF-9Nhl4b4cf-0I3VqLp36Jqpe/view?usp=share_link
https://capture.udel.edu/media/Closed+orbits%2C+Duluc%27s+theorem+I+-+Math+503+Fall+2022/1_ku67jc1h
https://capture.udel.edu/media/Duluc%27s+criterion+II+-+Math+503+Fall+2022/1_n1gm1aoa
https://capture.udel.edu/media/Poincare-Bendixson+theorem+I+-+Math+503+Fall+2022/1_x81of3iy
https://capture.udel.edu/media/Poincare+-+Bendixson+II+Math+503+Fall+2022/1_d1k1rmre
https://drive.google.com/file/d/1DwahE29PVrDkeznDhjb4DDJa1shy-FXG/view?usp=share_link
https://capture.udel.edu/media/NullclineA+Math+503+Fall+2022/1_ck294qvj
https://capture.udel.edu/media/Nullclines+II%2C+Global+Behavior+I+Math+503+Fall+2022/1_0v22gvjf
https://capture.udel.edu/media/Nullclines%2C+Trapping+Regions+III+Math+503+Fall+2022/1_wjvwq4w3
https://capture.udel.edu/media/Nullclines%2C+Phase+portraits+IV+Math+503+Fall+2022/1_ktxconsn
https://capture.udel.edu/media/Torqued+damped+pendulum+I+Math+503+Fall+2022/1_n7pr8hxb
https://capture.udel.edu/media/Torqued%20Damped%20Penulum%20II%20Math%20503%20Fall%202022/1_5evxmfdt

