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Example Case Study – Roots of Polynomials

What happens to the roots of the polynomial

as the parameter k ranges as                      ?

 

32

3310 xxxk



010 k



Base case:  3 roots @ x = -1

Set up a column vector of

20 k values:

Compute set of roots for all 20 k values and plot

the results on the complex plane.
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>> roots([1 3 3 1])

ans =

-1.0000 + 0.0000i

-1.0000 - 0.0000i
-1.0000
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>> k = linspace(0,10,20)';
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Example Case Study – Roots of Polynomials

Compute 20 sets of 4 roots each

Each set of roots is 4 columns wide

imaginary axis

real axis

Note use of a

programming

structure:

the for loop
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Example Case Study – Roots of Polynomials

Compute 20 sets of 4 roots each

Each set of roots is 4 columns wide



imaginary axis

real axis

Note use of a

programming

structure:

the for loop
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>> plot(r,'ko'") ;grid
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>> for j=1:20
r(j,:) = roots( [ 1 3 3 1+k(3) 1)
end
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Other numerical functions

ceil(x) round to nearest greater integer, sign included

fix(x) truncate to integer (like INT in Excel)

floor(x) round to nearest lesser integer, sign included

round(x) round to nearest integer

sign(x) signum function

1x0

0x0

1x0
















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Other numerical functions

ceil(x)

round to nearest greater integer, sign included

fix(x)

truncate to integer (like INT in Excel)

floor(x)

round to nearest lesser integer, sign included

round(x)

round to nearest integer

sign(x)

signum function
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More on the vectors, matrices and the dots

There are situations where the 

/

, 

^

, and 

*

operators will

work fine with vectors and matrices, but matrix-like

calculations will occur and not item-by-item (array) operations.

X^2 will matrix-multiply 

X

by itself, not square

each element of 

X

[ if what you want to do is really square each

element of 

X

X 

.

^ 2  ]

X

must be square for matrix squaring!

x*y will multiply vector 

x

with vector 

y

using the

rules of matrix multiplication, not multiply

item-by-item

for vectors, 

x

and 

y

must have the same

inner dimensions

1xn x nx1         1x1 mx1 x 1xn         mxn
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More on the vectors, matrices and the dots

There are situations where the /, ^, and * operators will

work fine with vectors and matrices, but matrix-like

calculations will occur and not item-by-item (array) operations.

X^2

will matrix-multiply X by itself, not square

each element of X



[ if what you want to do is really square each

	element of X             X .^ 2  ]



X must be square for matrix squaring!

x*y	will multiply vector x with vector y using the

	rules of matrix multiplication, not multiply

	item-by-item

for vectors, x and y must have the same

inner dimensions

1xn x nx1         1x1



mx1 x 1xn         mxn
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More on the vectors, matrices and the dots

In using the 

+

and 

–

operators, the dot (

.

) is not required

because the vector/matrix-based calculation is the same

as the item-by-item calculation.

x + y values in vector 

x

and vector 

y

are added

item-by-item

x

and 

y

must be same size

a + y if 

a

is a scalar, Matlab “knows” to add 

a

to

each element of 

y
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More on the vectors, matrices and the dots

In using the + and – operators, the dot (.) is not required

because the vector/matrix-based calculation is the same

as the item-by-item calculation.

x + y	values in vector x and vector y are added

	item-by-item		x and y must be same size



a + y	if a is a scalar, Matlab “knows” to add a to

	each element of y
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More on the vectors, matrices and the dots

Practice, practice, practice!

if 

x

is a 10x1 vector, write a Matlab expression to evaluate

the formula below for all of the values in 

x

2x

2

e

y1x

1x







y = 1 + sqrt(x) – exp(-2*x) 

.

/ (1+x 

.

^ 2)

answer:
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More on the vectors, matrices and the dots

Practice, practice, practice!

if x is a 10x1 vector, write a Matlab expression to evaluate

the formula below for all of the values in x



y = 1 + sqrt(x) – exp(-2*x) ./ (1+x .^ 2)

answer:
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2D Plotting with Matlab

Matlab creates 

“figure windows”

for plots

Plotting commands are in 3 categories:

figure window management

plot generation

plot characteristics

Figure window management

figure(1) create figure window number 1

if a figure window does not exist, the plot

command will create one automatically

you create a new figure window to preserve

the plots in any existing figure windows
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2D Plotting with Matlab

Matlab creates “figure windows” for plots

Plotting commands are in 3 categories:

figure window management

plot generation

plot characteristics

Figure window management

figure(1)	create figure window number 1

if a figure window does not exist, the plot

command will create one automatically

you create a new figure window to preserve

the plots in any existing figure windows
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Figure window management (cont’d)

break the figure into a 2-by-2 matrix of subplots and

select the first subplot, counted by rows

subplot(2,2,1)

zoom(2) zoom the current

plot by a factor of 2

zoom turn on mouse-

selected zoom

hold on keep the existing curves and points on the

current plot – used for adding information to

an existing plot
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Figure window management (cont’d)

break the figure into a 2-by-2 matrix of subplots and

select the first subplot, counted by rows

subplot(2,2,1)













zoom(2)

zoom the current

plot by a factor of 2

zoom

turn on mouse-

selected zoom

hold on

keep the existing curves and points on the

current plot – used for adding information to

an existing plot
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Plot generation

plot command used most of the time

color codes line styles

marker styles

plot(1,2,’gs’)

plot a green square at

coordinates x=1, y=2

plot([0.5 0.5],[1.5 1],’k:’)

plot a straight line from

coordinates (0.5,0.5)

to (1.5,1), using a black

dotted line style
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Plot generation

plot

command used most of the time







color codes

line styles

marker styles

plot(1,2,’gs’)

plot a green square at

coordinates x=1, y=2

plot([0.5 0.5],[1.5 1],’k:’)

plot a straight line from

coordinates (0.5,0.5)

to (1.5,1), using a black

dotted line style
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Useful supporting functions

axis( [ xmin xmax ymin ymax ] )

force the axis scaling to given ranges

theta = linspace(0,2*pi,50)

create a vector of 50 equally-spaced values

from 0 to 2



(if you leave the 50 out, 100 is the default)

same as: theta = 0 : 2*pi/50 : 2*pi

freq = logspace(-2,2,100)

create a vector of 100 values from 10-2 to 102

spaced equally according to the log

10

of the

values
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Useful supporting functions

axis( [ xmin xmax ymin ymax ] )

force the axis scaling to given ranges

theta = linspace(0,2*pi,50)

create a vector of 50 equally-spaced values

from 0 to 2



(if you leave the 50 out, 100 is the default)

same as:

theta = 0 : 2*pi/50 : 2*pi

freq = logspace(-2,2,100)

create a vector of 100 values from 10-2 to 102

spaced equally according to the log10 of the

values
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Customizing plot characteristics

grid turn on grid lines

xlabel(‘x’) label the x axis

ylabel(‘y’) label the y axis

title(‘Ralphie IV, 11/27/00’) add a plot title

text(2,1,’YoBubba!’)

add a text annotation at

coordinates (2,1)

axis equal force the x and y axis ranges to be equal
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Plotting functions and families of functions
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Plotting functions and families of functions
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¥=linspace (0,2%pl, 5007
y=cos [x] .*2;

plot(x,y)

grid
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» hold on
> z=sin(x) .A2;
> plotix,z,'g')






image4.png














image16.emf
Plotting data and model curves

Form of curve suggests fitting a polynomial, pehaps cubic
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Plotting data and model curves





Form of curve suggests fitting a polynomial, pehaps cubic
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x=0.1:0.1:1;
y=[ 1.333 1.143 0.923 0.762 0.645 0.558 0.491 0.438 0.396 0.36 1;
plot(x,y, 'ks')

grid
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Fitting the model curve

32

y0.7747x2.5297x3.0153x1.6237



Adding the fitted curve to the plot
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Fitting the model curve







Adding the fitted curve to the plot









image1.wmf

32


y0.7747x2.5297x3.0153x1.6237


=-+-+




image2.png

» coeff = polyfit(x,y,3)

coezs =

-0.7747  2.5297 -3.0153  1.6237
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» yp=polyval (coeff,x);
> hold on
> plot (x,yp, 'k-—')
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CSCI 130

Introduction to Engineering Computing

Class Meeting #21  

Matlab’s built-in math functions

Array operations vs. matrix operations – review

2D plotting with Matlab

Engineering Computing

and Problem Solving with Matlab
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Matlab functions

Common built-in functions

exp(x)

sqrt(x)

log(x)

log10(x)

abs(x)

x

e

x

 

lnx

 

10

logx

x

Trigonometric functions

cos(x)

sin(x)

tan(x)

sec(x)

csc(x)

cot(x)

asin(x)

acos(x)

atan(x), atan2(y,x)

asec(x)

acsc(x)

acot(x)

Imaginary

axis

Real axis

complex number

a

b

r



Cartesian representation

aib



i1



Polar representation

i

re

 



   

i

ecosisin









where
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Inter-relationships
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Imaginary

axis

Real axis

complex number
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Matlab functions

r = abs(a+i*b))

theta = angle(a+i*b)

a = real(a+i*b) 

b = imag(a+i*b)

conj(a+i*b)             a-i*b

Cartesian representation

aib
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Polar representation
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