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Solving a system of linear equations

Axb



1

xAb





in Matlab x = inv(A) * b or, better x = A \ b

“left divide”

solution
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Solving a system of nonlinear equations

22

xy40

xy10





Note:  In the function, x(1) takes on the “personality” of x

in the equations, and x(2) represents y.

initial estimates

for x and y
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function z=eqns (x)
Z(1)=x (1) A2+x(2) *2-4;
z(2)=x(1) *x(2)-1;
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>> options = optimset ('display', 'off');
>> roots=fsolve (€eqns, [0.501 0.5],options)

roots =

1.9319 0.5176








‘Soling 8 systamof noninasr aquatons.






image6.emf
Maximum or minimum of a function in one variable

Find a minimum of

     

fxcosxcoshx1



in the interval

0x5



To find a maximum of g(x), set

up to find minimum of – g(x)

fminbnd: find a minimum

between defined bounds

-- can also use fminsearch
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>> xmin=fminbnd (¢fm,0,5)

xmin =

3.9266
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Optimize a function of several variables

Find a maximum of

22

y54.36st0.94st12.3s8.9t



in the intervals

0s10



and

0t10



Use help fmincon to find out about

these arguments.

initial estimates

for s and t @ min

constraints on

s and t
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>> options = optimset('display’,'off', 'Algorithm','active-set’);
>> [xmax mymax]=f£mincon(@fopt,[5 51,[1,[1,[1,[1,[0 01,[10 10]

¢+ [1, options) ;

>> xmax

xmax

4.4900 6.2050

>> ymax = -mymax;
>> ymax

ymax =

674.4102
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>> area=quadl (6£fm,0,5) ;
>> area

area =

-30.0565
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Summary of Solving Functions/Techniques

root of a single nonlinear

algebraic equation

roots of multiple nonlinear

algebraic equations

solving for the roots of a set

of linear algebraic equations

finding the minimum (or maximum)

of a function in one variable

finding the minimum (or maximum)

of a function of several variables

integrating a known function of a

single variable (area under the curve)

fzero

fsolve

left-divide

fminbnd

(also fminsearch)

fmincon

(Optimization)

quadl

(also quad)
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User input in Matlab scripts

variable = input( ‘ prompt string ‘ );

Example:

saved as CtoF.m

Note: result of

input is used

directly in an

expression

here

To input a text string: input(‘ prompt ‘, ‘s’)

To input a vector or matrix:

in response to input prompt, just enter vector or matrix,

e.g.   [10 20 30 40 50]  or  [25 50 ; 75 100]
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variable = input( ‘ prompt string ‘ );

Example:
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Note: result of

input is used

directly in an
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here



To input a text string:

input(‘ prompt ‘, ‘s’)



To input a vector or matrix:
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Display in results/info in Matlab scripts

disp(X) displays an array, only one

Example:

Formatted displays

fprintf(1,’% . . . ‘, variable list )

format specification

output command “borrowed” from C language

display goes to Matlab Command Window

[otherwise, goes to output files]
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fprintf command examples

5.3f

field width

decimal

digits 

displayed

fixed

decimal

display

add a space

format control of individual items

adding text labels

plastered together
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» fprintf(i,'s5.3f ', num)
12.000 -14.000 3.458 0.112 »
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» fprintf('%2.0f %2.0f %5.3f %5.5fin',num)
12 -14 3.458 0.11167
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» fprintf('weight = %2.0f kg\npressure = %2.0f Pa\ntime = %5.3f sinlength = %5.5f m\n',num)
veight = 12 kg

pressure = -14 Pa

tine = 3.458 s

length = 0.11167 1
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Reading and writing information to external data files

There are various C-language-like commands that

allow for data to be read in from and written to

text (ASCII) or binary files.  These include

fscanf

fopen

fread

feof

fclose

fwrite

fprintf

More info on these is available from Matlab Help.
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Reading and writing information to external data files

Using the “Import Wizard”

an Excel spreadsheet

containing oil well

log data, 8000+ rows
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Using the “Import Wizard”



an Excel spreadsheet

containing oil well

log data, 8000+ rows
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>> uiimport ('WellLogData.xlsx')
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Tport Wizard

o x

Preview of C:\Documents and Settings|cloughd|My Documents|CLCourses| GEEN 1300|Fallz003] ClasstiotesiClass23|Well ogData.isx

Warksheets
@ sheett

[

data [ totaota]

3 2 5 3 5
1] 3.6823...| 4.8516 NaN| 65.4105| Nal Nal|
2| 3.6823...| 4.8527. NaN| 67.0457| Nal Nal
3| 3.6823...| 4.8538. 68.0220] 64.4293| 0 -9
4| 3.6823...| 4.8549. NaN| 32.7052| Nal Nal| r
5| 3.6823...| 4.8559. 69.0200| 62.7940| 0 9
6| 3.6823. 4857| NaN| 32.5417| Nal Nal r
7| 3.6823. NaN| 68.2590) Nal 0 -12|
8 | 3.6823...| 4.8578. 62.7150] 11.5287| 0 -10|
9| 3.6823. NaN| 37.6560) Nal 0 -10|
10 3.6823... 4.8578. Nal| 0| Nal Nal r
11 3.6823. NaN| 36.7910 Nal 0 -8
12| 3.6823. NaN| 36.7940| Nal| 0 -10|
13| 3.6823...| 4.8578. Nal| 0| Nal| Nal| r
14| 3.6823. NaN| 34.1380| Nal| o] -15] _,;I
i | ,
< Back Firish | [ Generate MATLAB-code  Cancel

‘ >> uiimport ('WellLogData.xlsx')
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Reading and writing information to external data files

Using the “Import Wizard”

Note the use of

the plotyy

command to

create a plot

with y-scales

on the left and

the right
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>> plotyy(data(:,1) ,data(:,2) ,data(:,1) ,data(:,4))
>> grid
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Graphical Input

execute this command

then line up the crosshairs

on the plot, click and press 

Enter

and the coordinates

of the point are

stored in x and y

multiple clicks will

store vectors

of x,y coordinates
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store vectors

of x,y coordinates
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>> [x,y] = ginput

6.0138e-004

-9.1009e+003
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3D Graphics

Plotting points and lines in 3D: the plot3 command

Plot a single point or set of points: plot3(x,y,z,’ks’)
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Plotting points and lines in 3D: the plot3 command

Plot a single point or set of points:

plot3(x,y,z,’ks’)
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» x=rand {10, 1
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L6435
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> yerand(10,1);
» z=rand{10,1);






image2.png

plotd(x,y,z, "k*"

arid
xlabel('x')
ylabel('y')

Zlabel('z')






image3.png














image1.emf
CSCI 130

Introduction to Engineering Computing

Class Meeting #23

Engineering Computing

and Problem Solving with Matlab

Matlab’s built-in solvers (finish up)

User-controlled input/output

3D graphics


image19.emf
19

Plotting lines in 3D

plot3d( [x1; x2], [y1; y2], [z1; z2], ‘k’ )

n-element row vectors for n lines

plotting a tetrahedron

lines:
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Plotting lines in 3D

plot3d( [x1; x2], [y1; y2], [z1; z2], ‘k’ )

n-element row vectors for n lines







plotting a tetrahedron

lines:
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> plot3([x1; x2], [yl y2],[z1; =22],'Kk')
> grid
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Plotting surfaces in 3D

generating the points for a 3D surface plot

creating a mesh plot
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Plotting surfaces in 3D

generating the points for a 3D surface plot



creating a mesh plot
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60.64 — 3.6724% + 11.66147 — 3.514%X.42 — 0.924%Y.%2 + 2.22%%. %7,
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» eolormap ([0-0 O
» mesh(X,Y,Z)






image3.png









Ploting surfaces in 3D
gererating hepons for 2 30 surse ot






image22.emf
22

Changing the viewpoint of the plot

click the rotate button in the figure window

“grab” figure with mouse and rotate it

or use the view function from the Command Window

view(az,el) az: azimuth, horizontal rotation

el: elevation

both in

degrees

+ values

counter-clockwise
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Creating a surface plot

surf(X,Y,Z)
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Creating a surface plot

surf(X,Y,Z)
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Creating surface plot

sui(X.¥.Z)
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Creating a labeled, colored contour plot

contourf(X,Y,Z)

colorbar
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Creating a labeled, colored contour plot

contourf(X,Y,Z)

colorbar
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Fancy 3D plots

intersection of two discs with a surface
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Fancy 3D plots

intersection of two discs with a surface
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nr=12;nth=50;
r=linspace(0,1,nr) ;
theta=Linspace (0,2%pi, nth) ;
[R, T] = meshgrid(r,cheta):
x=cos [theta’) *r;
yesin{theta’) *r;
Surf(x,y,R.*3 .¥ cos(37T))
hold on
20-repuat (0.5, size (x])
surt (x, v, 20)

surt (x,y,-20)
viewi-42.5.201
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clear,clc,clf
x = -10:0.01:10;
k=-1;
Yy = k*x."2-2;
h = plot(x,y)/
grid on
% set (h,'EraseMode’,'xor')
axis([ -10 10 -100 100 1)
while k<1
k=k+0.001;
Y = k*x.%2-2;
set (h, 'Xdata',x,'Ydata’',y)
drawnow
end
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Matlab’s built-in solvers

solve what? roots of single nonlinear algebraic equations

systems of linear algebraic equations

systems of nonlinear algebraic equations

maximum or minimum of a function

optimize a function of several variables

ordinary differential equations (APPM 2460)

partial differential equations (APPM 4660)

to use (most of) these solvers, you have to write a

Matlab function (using the Matlab Editor) that evaluates

your equation(s)

integration [ quadrature     area under a curve ]

not in this

course
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Solving for the root of a nonlinear algebraic equation

polynomial?              use 

roots

[been there, done that]

Good ole example:

   

x

4

fxe2x10





find a root of this equation near x = 1

can also use fsolve

initial estimate

for x
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Solving for the root of a nonlinear algebraic equation

polynomial?              use roots



[been there, done that]

Good ole example:



find a root of this equation near x = 1

can also use fsolve













initial estimate

for x
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>> root = fzero(@f,1)

root =

0.7836
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function y=f (x)
y = exp(-x/4)*(2-x)-1;
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