
Lecture 1 

Polynomial Roots: 

𝑓𝑓(𝑥𝑥) = 𝑥𝑥2 − (5 + 𝑖𝑖)𝑥𝑥 + (8 + 𝑖𝑖) 

 

 
 

More general method to solve for the zero’s of a nonlinear equation: 

 
 

The “expand” command: 

 
 

 

 

 

 

  



Lecture 2 

Various representations of cos4(x): 

 
 



 

 
 

Calculating 𝑡𝑡𝑡𝑡𝑡𝑡−1 � 3
−2
�: 

 
The atan2 provides the correct answer when the denominator is 
negative. 

Cartesian  Polar transformations: 

 
 



Alternative method for computing magnitude and angle of z=-2+i 

 
 

More examples of complex algebra: 

 

 
 



Computing limits: 

lim𝑥𝑥→2
𝑥𝑥−2
𝑥𝑥2−4

andlim𝑥𝑥→0
sin⁡(𝑥𝑥)
𝑥𝑥

 

 

 
 

  



Lecture 3 

Finite sum: 

�(2𝑘𝑘 − 1)2
𝑛𝑛

𝑘𝑘=1

 

 
Infinite sum: 

�
𝑥𝑥𝑘𝑘

𝑘𝑘!

∞

𝑘𝑘=0

 

 
Taylor series expansion: 

 



Plotting cos(x) vs its Taylor series expansion of order 4: 

 

 
 

 

Partial Fraction Expansion: 

3𝑥𝑥2+9𝑥𝑥−20
𝑥𝑥2+𝑥𝑥−6

 = 4
𝑥𝑥+3

+ 2
𝑥𝑥−2

+ 3 

 
 



Integration (symbolic): 

�sin(𝑎𝑎𝑎𝑎) 𝑑𝑑𝑑𝑑 

 
Integration (numeric): 

� sin(𝑥𝑥) 𝑑𝑑𝑑𝑑
𝜋𝜋/2

0
 

 
Differentiation: 

𝑑𝑑
𝑑𝑑𝑑𝑑

sin⁡(𝑥𝑥2) 

 
𝑑𝑑
𝑑𝑑𝑑𝑑

sin⁡(𝑎𝑎𝑎𝑎2) 

 



𝑑𝑑2

𝑑𝑑𝑥𝑥2 sin⁡(𝑥𝑥2) 

 
 

Here is a method that allows the evaluation of the derivative at a given 
value for x: 

𝑑𝑑
𝑑𝑑𝑑𝑑

sin(𝑥𝑥2) 𝑎𝑎𝑎𝑎 𝑥𝑥 = 1.2 

 
 

 

  



Lecture 4 

Plotting of symbolically defined functions: 

𝑓𝑓(𝑥𝑥) = 𝑒𝑒−𝑥𝑥 cos(4𝑥𝑥) 

 

 
Plotting two signals on the same graph: 

 

 
 



Plotting of signals defined as anonymous functions: 

 

 
 

Plotting samples: 

 

 
 



Lecture 6 

Piecewise functions. Develop a function that computes y as a function of 
t for the following piecewise function. Use the output vector y to 
generate a graph for y vs t, for t = -5 to 50. 

𝑦𝑦(𝑡𝑡) = �
�

11𝑡𝑡2 − 5𝑡𝑡 0 ≤ 𝑡𝑡 ≤ 10
1100 − 5𝑡𝑡 10 ≤ 𝑡𝑡 ≤ 20

50𝑡𝑡 + 2(𝑡𝑡 − 20)2 20 ≤ 𝑡𝑡 ≤ 30
1520𝑒𝑒−0.2(𝑡𝑡−30) 𝑡𝑡 > 30

0 𝑜𝑜𝑜𝑜ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒

� 

 

Solution: 

 
 

 



 

 

 

 
 

 

  



Lecture 7 

Symbolic solution of linear ordinary differential equations: 

𝑑𝑑2

𝑑𝑑𝑡𝑡2 𝑦𝑦(𝑡𝑡) + 5 𝑑𝑑
𝑑𝑑𝑑𝑑
𝑦𝑦(𝑡𝑡) + 6𝑦𝑦(𝑡𝑡) = 4𝑒𝑒−𝑡𝑡 ,  t> 0. 

with 𝑑𝑑
𝑑𝑑𝑑𝑑
𝑦𝑦(0) = −2 and 𝑦𝑦(0) = 10 

 
 

Matlab symbolic solution of linear ordinary differential equations: 

3 𝑑𝑑2

𝑑𝑑𝑡𝑡2 𝑦𝑦(𝑡𝑡) + 2 𝑑𝑑
𝑑𝑑𝑑𝑑
𝑦𝑦(𝑡𝑡) + 𝑦𝑦(𝑡𝑡) = 0,  t> 0. 

with 𝑑𝑑
𝑑𝑑𝑑𝑑
𝑦𝑦(0) = −√2

6
 and 𝑦𝑦(0) = 0 

 



 
 

  



Lecture 11 

Laplace and inverse Laplace Transforms: 

(note: Matlab implements the one-sided Laplace transform. The unit-
step function is “heaviside(t)”) 

 
 

 
 

 

  



Lecture 17 

The Fourier Transform: 

 
 

 

  



Lecture 20 

Z-Transform: 

 


