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Teaching with the
MATLAB Live Editor
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Editing and Running MATLAB Code

without the MATLAB Live Editor

= Plain-text editing

= Qutput goes to
Command Window

= Multiple figure windows
appear

- Equations, images, and
hyperlinks only appear if
published
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MATLAB Live Editor
The Live Editor provides a new way to create, edit and run MATLAB scripts.

@ C\Temp\TimeSeriesPredictionExample.mbx

LIVE EDITOR VIEW

EJI:’I:I ™~ ﬁ [l Find Files | 43 - BIUM E EI ¥, Equation + =] Run Section
- k = = = AaBbGc
GoT G Hyperiink - Fsi Run and Advance
_NewOpmSave'j—flcmwmga‘ = % % cheTenSedSmé'ym fun _ -
- o - (St 4 Fnd ~ = Break B""“’:. ge Hormal Heading Title All @mmfm _
FILE | NAVIGATE | FORMAT | INSERT TEXT STYLE | RUN I
Input-Output Data El E
load iddata TimeSeriesPrediction b . -
n = numel{y);
ns = floor(n/2); lh
¥ id = yi{lzns;:); erﬁ
y_v = y((ns+l:end),:); . f”*‘ ‘
data_id = iddata(y_id, [], Ts, 'TimeUnit', 'hours'); wmﬂ‘"ﬂ-"'
data v = iddata(y v, []l, Ts, 'TimeUnit', "hours', 'Tstart',6 ns+l); %‘E ‘r'\,
E' Wfb
plot(data_id,data_v) JI'A“
legend( 'Identification data', 'Validation data', 'location’, 'SouthEast'); X .‘w'
i wa
il
sys = ssest{data_id,1,'Ts',Ts, 'form', ' canonical'}; | T e
) : 7Time(‘hmus!
nstep = 18; = =
compare(sys,data_id,nstep) 10-Step Predicted Response Comparison
jgrid{'en'); prmgrrey |
; —r1 L
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; er
L
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MATLAB Live Editor

Turn script into an Interactive Narrative for Exploratory Learning and for Teaching.

E C\Temp\TimeSeriesPredictionBxa

LIVE EDITOR VIEW

mple.mbx

Find Files B = Equation ~
s fg arere ak BLLY S o ] 2
Mo/, Open S xS ot L& Code Text Section & Shisich
> v v =Pt (JFindi~> | =] Break || Image
FILE NAVIGATE FORMAT INSERT

|AaBDCC| |AthCt1 |AaBbCi

D =] Run section

3‘;1 [l Run and Advance

Mormal Heading

TEXT STYLE

Tile | Al B3 Run to End
RUN

[Time Series Prediction and Forecasting for Prognosis

This example shows how to create a time series model and use the model for
prediction, forecasting, and state estimation. The measured data is from an
induction furnace whose slot size erodes over time. The slot size cannot be
measured directly but the furnace current and consumed power are measured. Itis
known that as the slot size increases. the slot resistance decreases. The ratio of
measured current squared to measured power is thus proportional to the slot size.
You use the measured current-power ratio (both current and power measurements
are noisy) to create a time series model and use the model to estimate the current
slot size and forecast the future slot size. Through physical inspection the induction
furnace slot size is known at some points in time.

Load and Plot the Measured Data

The measured current-power ratio data is stored in the
iddata_TimeSeriesPredicticn MATLAB file. The data is measured at hourly
intervals and shows that over time the ratio increases indicating erosion of the
furnace slot. You develop a time series model using this data. Start by separating
the data into an identification and a validation segment.

load iddata_TimeSeriesPrediction

n = numel{y);

ns = floor(n/2);

y_id = y(l:ns,:);

y v = y(ins+l:end),:);

data_id = iddata(y id, [], Ts, 'TimelUnit', 'hours')

data v = iddata(y v, [], Ts, 'TimelUnit', 'hours', 'Tstart', ns+l)

plot(data_id,data_v)
legend('Identification data','Validation data’', 'location’,'SouthEast')

1 3

Amplitude

1=

over the data’s time span
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Live Editor — Areas of Application

= Exploratory Programming and Learning
= Create an Interactive Narrative

= Teach with Live Scripts

MATLAB EXPO 2017



Live Editor

Exploratory Programming and Learning

= Write, execute, and test code in a
single interactive environment

= Generate results and graphics
alongside the code that produced them

= Run blocks of code individually or run
the whole file

= Find errors at the location in the file
where they occur

MATLAB EXPO 2017
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Live Editor

Create an Interactive Narrative

Add titles, headings, and formatted text
Include equations

Add images, and hyperlinks as
background material

Save your narrative with code, results,
Images, and text in a single file

Others can use your narrative to
validate and extend your results

Convert interactive documents to
HTML or PDF for publication

MATLAB EXPO 2017
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Live Editor

Teach with Live Scripts

Create training materials that combine
code and results with formatted text and
mathematical equations

Include images, and links to supporting
materials

Modify and run code on the fly to answer
guestions or explore related topics

Share as interactive documents or in
hardcopy format.

Create partially completed files for
individual assignments or team projects

MATLAB EXPO 2017
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Live Editor — Symbolic Math

= Math — Create, manipulate, substitute and

solve equations in a familiar mathematical
typeset.

MATLAB EXPO 2017
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syms y{t) Rkmf
Dy = diff(y);
Egn = m*diff(y,2} + R*Dy + k*y =—

Egni{t) =

ar o g o P
m— yit) +R=— ylt) +k yit] =
PR a:“ _ yt)=r

y(t) = simplify(dsolve(Eqn, y(0) == 0, Dy(8) == 1)}

y(t)

t(R+oy t [B-oy

f.e * (2km-Rf+fo) e *" (Rf-2km+fay)

k 2k oy 2k oy

where

gy = VR® - 4km
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Live Editor — Symbolic Math

= CAMATLAB\GraphicsOverview.mix

LIVE EDITOR FIGURE

I{’I:I ™~ E [ FindFies | . BIUM ENE % Equaton ~ D =] Run section

AaBbCc

= Math — Create, manipulate, substitute and o om e St B By g @ e S

WA = 5] 57 [ Break |- image

FILE NAVIGATE FORMAT INSERT TEXT STYLE

SOlve eq u atl onsina fam I I larm ath em atl Cal Analytical Plotting with Symbolic Math Toolbox
typeset . The fglet family of functions accepts symbolic expressions and equations as inputs enabling

visualization without generating data.

= fplot 2 R

i : i
. fourf o ft{I1H
= fcontour ' 2 " g

= fmesh

= Visualize — Plot expressions and
Analytical plotting

equations without generating discrete N
data.

fplot{subs(eqn,a,[1,2,4]), [-pi pi])
legend show

Visualize surfaces without meshgrid

Parametric surfaces

syms f(t) x(u,v) y(u,v) z(u,v)
f(t) = sin(t)*exp(-t"2/3)+1.5;

x(u,v) = u;
y(u,v) = f(u)*sin(v);
z{u,v) = f{u)*cos(v);

fsurf(x,y,z,[-5 5.1 8 2*pi])
Plot the parameterized mesh

syms s €

r =28 + sin{7*s + 5%t);

X = r*cos(s)*sin(t);

y = r¥sin(s)*sin(t);

z = r*cos(t);

fmesh(x, y, z, [@ 2*pi @ pi], 'Linewidth', 2)

axis equal — . . . B
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Live Editor — Symbolic Math

= Math — Create, manipulate, substitute and
solve equations in a familiar mathematical
typeset.

= Visualize — Plot expressions and
equations without generating discrete
data.

= Units — Work with dimensioned physical
guantities.

MATLAB EXPO 2017

=] \\f5-58-ah\wmgrS\home0B\spalfrey\Documents\MATLAB\ bolic\Paratrooper\P per.mix | =0 =)
LIVE EDITOR @ﬁnﬁk@@@@ﬁ@-ﬂ
EDJ = E [ FindFies 43 BIUM I% E ¥, Equation ~ ., P=| Run section
| cor GoT 9 - @ Hypering = Run and Advi
New Open Save R ﬁ?ﬂ ° ‘/g & Code Text Section & Hyperin Run l'g! un a anee
- - ~ (= Print | Find + R Break |.— Image Normal Heading Al 3] Run to End
FILE NAVIGATE FORMAT INSERT TENT STYLE RUN -
. . =
Modeling the Velocity of a Paratrooper ans = N )
-1
Model the deacceleration of the velocity of a paratrooper in Sl and US units. ans
K=
Introduction ke
Imagine that a paratrooper is dropped from an airplane. Assuming the paratrooper o
falls straight down the forces acting on the paratrooper include the gravitational force eqlt) =
and an opposing drag force from the parachute. ('",3% "“]j 1 vgm = (40vir)") kg
The governing equation which describes the balance of forces can be expressed as o ¢ "
follows. veloclty -
1 VIO Vg Vmtamn (2020 Vo £ g L
Hﬁ-",i‘ \ _ vm vm
Vg 70
',g/ vel ST =
| o —
378 tanh(a V763 rj
- .35 m
20 5
vel_US(t) =
vy 3 V763 t\)
mass - acceleration = drag force - gravitational force _125 Ve tanh( I /&
3 ) 254 s
m—Vit) =K Vt) -mg
at ) D ion in 1 Units
where g
= m is the paratroopers mass 5 :
= gis the acceleration due to gravity g9
= Vit)is the paratrooper velocity Jq 2 o4 06 08 1 12 1 6 18 2
Time ins
= K| is the drag constant, assumed to be 40 P e
Find the units of the drag constant H
g 10
. - m = -
The units of Force are Newtons (M) or expressed in S units are (1_'&5'5_) Since B B e G GE 3 T M B BT

equivalent they have a unitConversionFactor Of 1.

Time in s

4\ MathWorks
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Live Editor — Equation Editing

Create equations

= Integrated
equation editor

= Easy authoring of
mathematics.

= Shortkeys

= Copy equation as
LaTeX or MathML

MATLAB EXPO 2017
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LIVE EDITOR

EQUATION

BEHL LB

a A 7 0 A A o V . i # = > N8 € A B ¥V [
Bi1 6 e e ¢ n @ I 1k pv Eo0owp o ¢ T UV P~ 2 — / /\/ v:;'m
¢ X ¥y « A BTEZHU®TIKMNEOTITZPZ ndex  Subsuper.. DefSum  Fower Under  Underover  Fracon  Bevelled .. Inine Frac.. sart B
FORMAT SYMBOLS STRUCTURES MATRICES
Aow U - o + < >m€a By | 2= *
8 9 ¢t xk p v § 0owp Q0 C T UV D -
BT EZH®TIKMNEGOTIZP X FavoRTES
2
Detsum
Evaluating the Average Power Delivered by & * * I[1II P1 = -.rho_ )
[rbrack =
e —" Power e Subsuper. Wutscrpt  Over  Under  Underover |
eetareun N where A = swe| : ni
T — = reedil
o YouoJEm p = air density, |Re
Fracti Beveled Inline Frac. Sart N-th-Root
opesators = i rfloor
* I U = wind spee
| $0 45 Im zd Mo Mo lm
Wogrsl  Defit Comourk. DefComo.. Sum  DerSun  Podut  DerProd Lk | |
~ The process Of Rho el

MISC

The total power delivered to a wind turbine can be estimated by taking the
energy. This results in the following expression

BRACKETS

(@) [m]

Parentheses  Brackets.

() B, = AL

2
‘where A = swept area of turbine blades, in m 42
p = air density. in kg/m 3

U= wind speed. in m/s ACCENTS

The process of converting wind power to electrical power results in efficiet N o
diagram below.

reve
Turbine Transmission = =
P, €, (G Overieftar... Overright.

{m} [m]

Braces ceil
ara Bar
- e

Ay 4y 97
d 0 a
artal De.

Neth Part.

[

Floor

¢y e

Anglebra Bars  Doublebars
v ~ -
Check Acite i ve
o -
Underbrace  Underine

Daot

~ o~

Widehat  Widetide

diagram below| rightarrow
Rightarrow
rightharpoondown ~

1 lurbine |
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Live Editor — Equation Editing

4\ MathWorks

Edit Equation

Create equations

Background

= LaTeX input.

The total power delivered to a wind tur
This results in the following expression

= Ais the swept area of turbine
» p = air density, in kg/m?®
= u=wind speed, in m/s

Enter LaTeX equation code:

P w=\frac{\rho \, A\, |U‘“‘3}{2}

s kinetic energy.

Preview:
p, = p Au® z
2
4 F
OK Cancel Help

MATLAB EXPO 2017
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Live Editor — Interactive Figures

LIVE EDITOR

I X-label Legend Remove L...

.iillllll!====— =

ﬁmﬁwm-mﬁ

Colorbar  Remowe C...

DTATIONS:

load iddata_TimeSeriesPrediction

n = numel(y);

ns = floor(n/2);

y id = y{l:ns,:);

y_ v = y((ns+l:end},:);

data id = iddata(y id, [], Ts,

data_v = iddata(y_v, [], Ts,
plot{data_id,data_v)
ftitle('')

MATLAB EXPO 2017

'TimeUnit"',
'"TimeUnit"',

'hours');
‘Tstart",

"hours',

ns+1);

xLim([180 390])
ylim([12.23 15.36])

| Update Code |[ Copyi

0 280 300 320 340 360 340
Time (hours)

4\ MathWorks
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Live Editor — Availability

Desktop MATLAB

[E] CATemp\TimeSeriesPredictionExample.mbx - o X

LIVE EDTOR 2 : E g
{'L: | ﬁ (o) FindFies | . & BIUM % tquaton ~ A Bicd [2 =] Run Section

— AaBbCe Bth al
Go T Hyperlink Run and Advance
New Open Save ﬂ i Code Text Section é i @
i | rmal Heading Title:

CA0 . = (5 8T TR | Break [ Image |

FILE | NAVIGATE | FORMAT | INSERT |

Time Series Prediction and Forecasting for Prognosis

This example shows how to create a time series model and use the model for ¥
prediction, . and state . The data is from an

induction furnace whose slot size erodes over time. The slot size cannot be L
measured directly but the furnace current and consumed power are measured. Itis
known that as the slot size increases, the slot resistance decreases. The ratio of
measured current squared to measured power is thus proportional to the slot size.

You use the measured current-power ratio (both current and power measurements

are noisy) to create a time series model and use the model to estimate the current

slot size and forecast the future slot size. Through physical inspection the induction " lﬂ[\wjﬁ

Amplitude

furnace slot size is known at some points in time.

Load and Plot the Measured Data ol— e

The measured current-power ratio data is stored in the Thne (ofirs)
iddata_TimeSeriessPredicticn MATLAB file. The data is measured at hourly v e resrionad (200 pass
intervals and shows that over time the ratio increases indicating erosion of the 2%

furnace siot. You develop a time series model using this data. Start by separating 4
the data into an identification and a validation segment.

load iddata TimeSeriesPrediction

n = numel(y);

ns = floor(n/2);

y_1d = y(I:ns,:);

y_v = y((ns+l:end),:);

data id = iddata(y id, [], Ts, 'TimelUnit', *hours');

data_v = iddata(y_v, [1, Ts, 'TimeUnit’, ‘hours', 'Tstart’, ns+l);

plot(data_id,data_v)
legend(' Identification data','Validation data','location','SouthEast') .

- - [
< | » 0 10 200 M0 400 500 60 700 8O v
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MATLAB Online

- 0 X
4\ MATLAB Online R20172 X
&« C | @ Secure | https://matlab.mathworks.com T | ¢
HOME pLOTS ApPS LIVEEDITOR viEw RN ower
= BIumM S Eauaton D@msﬁcm
GoTo - = =
f i " @i AaBbCe BBCj AaBbﬂ P e s
Code  7=!  Section

New Save | (4 Find v ¢

e per Nomal  Heading
i — e -
% S5 [@ /> MATLABDIve »
¥ CURRENTFOLDER |+ Paratroopermix x +
Name -
+ [ Publishe Using Units in Physics
e | Use units to perform physics calculations in both Sl and Imperial units. Compute with units the terminal
£ Paratrooper mix velocity of a falling paratrooper by modeling the deacceleration of velocity due to drag.
I o
£l pepany i Introduction

Imagine that a paratrooper is dropped from an airplane. Assume there are only two forces acting on the
paratrooper, the gravitational force and an opposing drag force from the parachute.

~ WORKSPACE

NAE v sz
(Gl Ixtsym 11 sym &

(@] ans  1x7 sym

cd 1xfsym

(@] data_t 1x1 sym 1 sym

data_S4xf sym 1x1 sym The net force acting acting on the paratrooper can be expressed as -

(@] drag_u 1xf sym

mass - ion = dragforce - gravitational force
eq 1xfsym

(@ o 1xf.sym 1 sym -

@m  tsm sym

(@] t 1x1 sym

u 1X1 sym. &

4\ MathWorks
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Live Scripts — Interoperability

Plain Scripts (.m scripts) can be opened as Live Scripts

Live Scripts can be saved as Plain Scripts

%% Time Series Prediction and Forecasting for Prognosis
% This example shows how to create a tCime series model and use the model
% for prediction, forecasting, and state estimation. The measured data is

% from an induction furnace whose slot =ize erodes over time. The slot size
% cannot be measured directly but the furnace current and consumed power
% are measured. It is known that as the slot =ize increases, the slot

% resi=stance decreases. The ratio of measured current sguared to measured

% power is thus proportional to the slot size. You use the measured

MATLAB EXPO 2017

[Time Series Prediction and Forecasting for Prognosis

This example shows how to create a time series model and use the model for
prediction, forecasting, and state estimation. The measured data is from an induction
furnace whose slot size erodes over time. The slot size cannot be measured directly but
the furnace current and consumed power are measured. It is known that as the slot size
increases, the slot resistance decreases. The ratio of measured current squared to
measured power is thus proportional to the slot size. You use the measured current-
power ratio (both current and power measurements are noisy) to create a time series
model and use the model to estimate the current slot size and forecast the future slot

4\ MathWorks'
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Learn More

- MATLAB Live Editor website

= Live Editor Webinar

= Documentation Examples

= Live scripts on File Exchange

=  Symbolic Math Toolbox website

www.mathworks.com/products/matlab/live-editor

4\ MathWorks*

www.mathworks.com/products/symbolic/

MATLAB EXPO 2017

< Examples Home

< Symbolic Math Toolbox

Introduction

Solving Algebraic and Differential Equations

Linear Algebra

Variable-Precision Arithmetic
Mathematical Modeling

Using Symbolic Math Toolbox with other
Products

Documentation

Functions

MuPAD Functions

Release Notes

Products

Close

Last7 Daye

£ € M [ wwwmathworks.com/matlat

Symbatic Mam Toald

le Exchange

ol

Search Fles  Advanced Ssach

Uve serpr

SortBy: [Relevancy

Ese

LY

Refine by Tims Frame ¥

il

Solutions  Academia  Support Community Events

§ Trial Software  §

Symbolic Math Toolbox Examples

Introduction

-+
Computational
Mathematics in Symbolic
Math Toolbox

Provides an overview of the Symbolic
Math Toolbox which offers a complete
set of tools for computational and
analytical mathematics.

Open Live Script

4
Learn Calculus in the Live
Editor

Learn calculus and applied
mathematics using the Symbolic Math
Toolbox ™. The example shows
introductory functiens fplot and diff.

Open Live Script

Sunrise/Sunset oy Cavid Gamson

1 Arecenty discovered pentagon thattle
(grashics,

4\ MathWorks'

Gewarn B Subserbe 1-380138

matl Sunrise and SunseLTimes (1ve scrot)

g snapes usnaa

e 15 Convex Pentagon b, e Garry

te_15_convex_sentagon mix

ing Quadrilaterals &

< Garry

Documentation ~ R —

Product Updates e» Translate This Page

R2016b

Maxima, Minima, and
Inflection Points

This demonsiration shows how to find
extrema of functions using analytical
and numerical techniques using the
Symbelic Math Teolbox

Open Live Script

17



Live Editor — Additional Information

On the following slides additional information can be found:

= Sharing Live Scripts
= Cross-Locale Sharing
= Functions in Scripts

MATLAB EXPO 2017

4\ MathWorks
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aice || AaBbog | AaBb(
i b

Live Editor — Sharing

SKosidmb < |+

EE 327 Signals and Systems 1
Objective

MATLAS and then plating them.

27) To become famiar it creating signals in

Continuous-Time Signals I
Vou are 1o plt hee afeent signals using MATLAS:

e G o S ] A S e
sampingrat (e, much fastr than the Ny e continuous-time signals
o105k K hy e comious i (L. hey S b Smach i
stnguishabe fogged enges” —or example, a sne wave shoul ok Ike a sne vave.
25 Tyou were t araw i by hana),

Editor - \\mathworks\put Jared_MacDonald\SKO\SKOSIi b ‘
LV EDTOR
ooy [ R &0 3 cauation

= = AaBbCe | | AaBbcd | AaBb(
L] Compare GoTo 2 Hyperlink
i o e [ SlooTe e o s P gl:%g
v v v G Find ¥ ol Break | Image Normal | Heading Tite

Answer:

FiLe NAVIGATE INSERT TeTSTYLE
| skosiide3mbe 3| + |

EE 327 Signals and Systems 1

Objective

(From West Virginia University EE 327.) To become familiar with creating signals in
MATLAB and then plotting them.

“Hun

Continuous-Time Signals \ ‘ It U
EH \ I
il

You are to plot three different signals using MATLAB:

=sin@2rft +7/2)

To approximate continuous-time waveforms using discrete data points, use a “fast’
sampling rate (i.e. much faster than the Nyquist rate). Your continuous-time signais
should look like they are continuous in time (i.e. they should be smooth with no
distinguishable ‘jagged edges’ — for example, a sine wave should look like a sine wave.
as if you were to draw it by hand).

sthworks/public1area_MacDonald/SKO/SKOSiide3 i %l IR EsE s ®f | c@f|50 02| Fuesion | comment
e s 5 it @ Uit @ ko @ S St S [ Co e T g

Answer:

= 0:.01:10; Shres _
= 3texp(-0.5%t); h EE 327 Signals and Systems 1
Ojective

EE 327 Signals and Systems 1

= sn)To hATLA poting e

Continuous-Time ignats Objective

(From West Virginia University EE 327.) To become familiar with creating signals in MATLAB and then
plotting them

sinznp o /2

e

Continuous-Time Signals

10 S oS e VRGERNTS Aig TSt G ORTS USS 3 S SapIng o (12 U et o o My e
Vour continuoc « 5 jaged

You are to plot three different signals using MATLAB

esges’~or exaro .28

X (£) = 3¢

x(t) = sin(2n ft +7/2)

X(t) = x(t)%(6)S

To approximate continuous-time waveforms using discrete data points, use a “fast” sampling rate (i.e.
much faster than the Nyquist rate). Your continuous-time signals should ook like they are continuous
in time (i.e. they should be smooth with no distinguishable ‘lagged edges” - for example, a sine wave
should look like a sine wave, as if you were to draw it by hand)

Answer:

.01:16;
3*exp(-0.5%t);
hold on
plot (£ x
= 2% sln(Z*m‘A‘t +pi/2);

o nlnfh %2) -

MATLAB EXPO 2017 HTML PDF
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Live Editor — Cross-Locale Sharing

Characters are correctly preserved
across platforms and locales

= Share without loss of data with
colleagues around the world

= Include symbols and special
characters in your comments

MATLAB EXPO 2017

=
|| Live Editor - \\.rrlalhwwks\publif'\)arediMacDm:a]d\RichScr}pls\[EEZ?_ﬁA\ss_ignmenthDIutbnﬁ!a.mkt

e eoron A PR e o) -

e [ Find Files BIUM = =| 2 Equation 1
w o i ST - == = 2 tyoerink || AaBOCE | |Athcﬁ |AaBb( . D lé‘
New Open Save (5 Cormars P | Code Text Section i i i { Run Run
- - > = Print LLmmd =) (= | sl (=0 Break  |e Image Normal Heading Title All  Section =
FILE NAYIGATE FORMAT INSERT TEXT STYLE RUN
__| EE327_Assignment_Solution_Ja.mlx | + |
e E
EE 32T 5 &L RT 4 e
i
(D2 T HESAFEE 327 ) 13, MATLABDESE{EML . ENSET O8I Sl TS,
R ES

Wtz MATLABEREFL T, 3D0RGAES IO §8RDERUTY .
= x(t)=3e" G
» x(t) =sin(2mt + 7 /2)
» x(t) =A‘l‘r|x:‘f:|

B—OEIZ, INOOESE/OvE T2 ] ITHEE | EFERALET.

HEFIOMOERITINSOESEI O LET . BRIITIT —ASR AL T, ERIFER RN T A SIC,  (HFAHERSYIZ N SE TR
By T 970 90— EERALET . D3RRI SERL T AL SR DERFRIE S TV ET (CNSIZERMBIITRES [ 957 | 2O
AL —=ZTEFNIFGUELA - T7ahs | B FTTNERCETHESHOLIIC, FlAE., EERIT. ERROLITET .

Bl
t =0:.01:10;
x1 = 3*exp(-0.5%t); -

4\ MathWorks
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Live Editor — Functions in Scripts

Define and use functions from
within a script, without needing
to create a separate file

MATLAB EXPO 2017

.
|=] Live Editor - C\Temp\localfunctionsinseriptsexample.mlx

LWE EDTOR VIEW

: | localfunctionsinscriptsexample.mbx | Iocalfunctionsinscriptsexamplem 2 | + |

Local Functions in Scripts

IMATLAB® scripts. including live scripts. can contain code to define functions. These functions are called local functions.

Local functions are useful when you are working with functions that require function handles as inputs. For example, suppose you
want to find the root of the function

flx) = 6% - 5x° - 16x - 100
We can define a local function to calculate values of £(x) and put it at the end of the script.

To calculate the root of the function f(x) , use the £zero function. Call £z=ro using the function handle £ and an initial starting
value of 2.

X8 = 2; % initial value
rt fzero(@f, x0)

Once you have calculated the root, you can plot f{x) and the root of f(x) .

Plot y = flx)for0 € x < 4:

0:4;
y = fix);
plot{x, y)

All local function definitions must be placed at the end of the file, after the script code. Here is the definition of the function
flx) = 6x° - 5x* - 16x - 100 as the local function £, with an input of x and an output of .

function y = f{x)
y = 6% "3 - B*x. "2 -16*x - 100;
end
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