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Introducing the MATLAB Live Editor

sunrise = timeofday(nidnight « hours(sr));
ss = 12 + acosd(-tand(phi)"tand(delta) /15 - solarCorr/6a

sunset = tineofday(sidnight + hours(ss));

disp([Sunrise ' datestr{sunrise, 'HH:MM:55°) * Sunset = ' datestr(sunset, 'HH:MM:ss') ]

Air Mass and Solar Radiation

Include imeges ta ilustrate imporfant points in your story. Ta include an image from  file, copy and paste an
image from anotfier source or go to the Live Editor tab and ciick the Image button,

As light from the sun passes through the eartn's atmosphere, some of the solar radiation will be absorbed, The air
mass Is a function of solar elevation ( ). As shown In the diagram below, it s a measure of the length of the path
of light through the atmesphere () relative to the shortest possible path (X) when the sun's elevatian s 90"
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The larger the air mass, the less radiation reaches the ground. The air mass can be calculated from the equation
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Then the solar radiation (in Kw/m"2) reaching the ground can be calculated from the empirical equation

skad = 1.353 +0.7%
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Editing and Running MATLAB Code Today
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What is the Live Editor?

[=] atol= ®Z7| - \\mathworks\Public\Wanbin_Song\Wanbin Training Services\MATLAB Expo 2017\SunriseSunset\S..  — O X

The Live Editor provides a new way to — - P P TEEIO)]

| SunriseSunset.mlx [ = |
&

create, edit and run MATLAB code. BE E:E

Solar Declination

The other value we need is the solar declination. Solar declination (&) is the
angle of the sun relative to the earth's equatorial plane.

» Write, edit, and run code in a single
interactive environment

Solar Declination

e t
¢ G e n e rate reS u ItS an d g rap h i CS i n th e L ive Declination = 0 at Declination = 23.45 at - “U“W of V\':' o
Editor alongside the Code tha’t produced Vernal and Autumnal Equinox Summer Solstice
The solar declination is 0° at the vernal and autumnal equinoxes and in the
them northern hemisphere rises to a maximum of23.45° at the summer solstice. On

any given day of the year (d), solar declination (&) can be calculated from the
following formula:

e |Include LaTeX equations, images, and 5= sint [sin(23.45)sin (%(d—Sl])] SoarD
hyperlinks as supporting material to create Live Editor £ 215, RBUAD EBTHANBRERETEET.
an interactive narra‘[ive delta = asind(sind(23.45)*sind(360*(days - 81)/365)); % Solar g
. . ;{Zt(days,delta)
« Share your narrative as a richly formatted, sl m |
executable document with code and results JtabeL(‘Degress’)
Estimating Sunrise and Sunset =
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Live Editor Demo
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Using the Live Editor

Accelerate EXploratory Programming xaolg  valo|E A= Sal  galmMA  Felst  2eiotHA ‘ -
= IEE
- erte execute and test Code In a ¢*Eﬁ <« Wanbin Training Services » MATLAB Expo 2017 » SKO2017_Live_Editor
. ! . _’ . [} . 2H01E HED —\_\mathworks\Publi\_Wanbin_Song\_Wanbin Training Services\MATLAB Expo 2017\S.. & A X
single interactive environment A1 | ExploringBxoplanetsmbe < | + |
i histogram(3.26*ex0p1anets.st_distance,'BinWidth', 50) Ebi -
- Generate results and graphics in the e (CNisbor o Planetal)
. . . xlabel('Light Years from Earth'
Live Editor alongside the code that = =
produced them 150 . I#ofPIanetsl - & DE A

E legend( 'show")
title('# of Planets')

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

[ 2= gdois | | =4 |

= Suggests corrections for mistyped E
commands and variables 8
- Edit a figure interactively R201/a

0 200 400 600 800 1000
Light Years from Earth v
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"% LiveEditorinteractiveNarrative.pdf - Adobe Acrobat — O X

USing the Live Editor File Edit View Document Comments Forms Tools Advanced Window Help x

Power Gereration in Solar Cells

Create an Interactive Narrative

Overall Apporach

= Add tlt|eS, head | ngS, and fO m atted teXt In this example we will estimate the power output from a typical solar panel installation. We will use 12

noon on June 1st in Boston to illustrate how to calculate the following:

« Include LaTeX equations - Solar time

Solar declination and solar elevation
« Air mass and the solar radiation reaching the earth's surface
+ Radiation on a solar panel given its position, tilt, and efficiency

= Add ImageS, and hypeﬂlnkS as + Power generated in a day and over the entire year
supporting material

We will use these formulas to plot solar and panel radiation for our example day, and then plot the
expected panel power generation over the course of a year. We'll use two MATLAB functions created
for this analysis, solarCorrection and hourlyPanelRadiation, to streamline the analysis.

= Save your narrative with code and
results that others can use to validate

Solar Time
an d eXte nd yO ur resu ItS Show output together with the code that produced it. To run a section of code, go to the Live Editor tab
and click the Run Section button.
1 I Power generation in a solar panel depends on how much solar radiation reaches the panel which in turn
" CO nve rt I nte raCtlve d OCU m e ntS to depends on the sun's position relative to the panel as the sun moves across the sky.
HTML Or PDF for pUbllcatlon lambda = -71.06; % Boston longitude
phi = 42.36; % Boston latitude
UTCoff = -5; % Boston UTC offset
TZ = ['UTC' num2str(UTCoff)];
januaryl = datetime(2016,1,1, 'TimeZone',TZ); % January 1st
localTime = datetime(2016,6,1,12,0,0, ‘TimeZone',TZ) % Noon on June 1
localTine =

2016-06-01 12:00:00

To calculate the sun's position for a given date and time we need to use solar time. Twelve noon solar
time is definad tn he tha tima when tha «iin is hinhest in the skv Tn ralcnilatae enlar tima we annlv a

- 001 < >
850x11.00 in 8




Using the Live Editor

Teach with Live Scripts

= Create lectures 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 lectures with students as interactive
documents or in hardcopy format.

= Create partially completed files for
iIndividual assignments or team projects

4\ MathWorks

|=| 2t0| & HEZ] - \\central-kr\home$\wsong\Documents\MATLAB\Examples\matlab\Tea...

O X

@@H&ﬁ@@@ﬁ@ﬂ
Gle -

2t0|= BED|

| TeachWithLiveScripts.mlx*

Knowing this, we can write the following expression for i
i=cos((2k+1/2)m)+isin((2k+1/2)m).
Taking the nth root of both sides gives
i1n = (cos((2k +1/2)m) +isin((2k +1/2)7))""
and by de Moivre's theorem we get

(2k+1/2)m

) . I-Sin(l_Zk 4 1_..-'2}7-{)_
n n y

it" = (cos((2k +1/2)m) +isin((2k +1/2)m) )1 "= cos(

Homework

Use live scripts as the basis for assignments. Give students the live script used in the lecture and have them
complete exercises that test their understanding of the material.

Use the techniques described above to complete the following exercises:

Exercise 1: Write MATLAB code to calculate the 3 cube roots of i.

s MATLAB DEE YA EME

Exercise 2: Write MATLAB code to calculate the 5 fifth roots of -1.

s MATLAB DEE YA EME

Exercise 3: Describe the mathematical approach you would use to calculate the nth roots of an arbitrary complex
number. Include the equations you used in your approach.

(0 2100l ZHds 2M =)
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Summary

ExploringExoplanets.mix +

Exploring Exoplanets

l=) 24012 EZD| - \\central-kr\home$\wsong\Documents\MATLAB\Examples\matlab_featured\xfourier\xfourier.mix - [OF: 193
xfourier.mlx + xfourier m.m +
5 -1 %% Square Wave from Sine Waves byl
Square Wave from Sine Waves 2 % This example shows (graphically) how the Fourier series expansion for a s
3 wave is made up of a sum of odd harmonics.
. This example shows (graphically) how the Fourier series 4
N eW 'I:O rm Of < O d I n expansion for a square wave is made up of a sum of odd 5 start by forming a time vector running from O to 10 in steps of 0.1,
harmonics. 6 b and take the sine of all the points. Let's plot this fundamental frequency.
7 % %
D . . . y . a 8- t=0:.1:10;
[ ] OCU | I le ntatl O n We start by forming a time vector |.'unnmg from 0 to 10 in steps of 3 g- y= sin(t);
0.1, and take the sine of all the points. Let's plot this fundamental 10 - plot(t.y):
frequency. : 11 %%

= Visualization of Outputs | i

t=0:.1:10;
y = sin(t);
plot(t,y);

Now add the third harmonic to the fundamental, and plot it.
y = sin(t) + sin(3*t)/3;
plot(t,y);

Now use the first, third, fifth, seventh, and ninth harmonics.

— Still MATLAB

y = sin(t) + sin(3*t)/3 + sin(5*t)/5 + sin(7*t)/7 + sit

1 1 1 plot(t,y);

= Compatible with MATLAB Script 2

For a finale, we will go from the fundamental to the 19th 4 28
u D O n Ot n e e d to Ie arn n eW Ian g u ag e harmonic, creating vectors of successively more harmonics, and gg m
saving all intermediate steps as the rows of a matrix. 3 |
1-
These vectors are plotted on the same figure to show the . 3P =
evolution of the square wave. Note that Gibbs' effect says that it y 33-
will never really get there. = : - i 34—
The tuskting of » scuare wave Gite” eflct 35—
t =0:.02:3.14; 36 -
y = zeros(10,length(t)); . 37 -

x = zeros(size(t)); 7 38

for k = 1:2:19 . 39

¥ = v + cinlflk*+) /k- N .
4 » 2 K

% Now add the third harmonic to the fundamental, and plot it.

%%

y =sin(t) +sin(3=t)/3;

plot(t,y);

%%

% Now use the first, third, fifth, seventh, and ninth harmonics.

% %

=sin(t) +sin(3xt) /3 +sin(5%t) /5 + sin(7xt) /7 + sin(9#t) /9;
t(ty);

or a finale, we will go from the fundamental to the 19th harmonic, creatin
s of successively : - - .
of a matrix.

4\ Figure 2 — O X
TYE BAE 20V U0 SO HIAIS0 F3HW) ESLH) ¥
vectorsareplottd N G W & | (RO BDR L-A[0E| ©
t;g,‘c;,““”( nEie Hore thes 1 The building ofa square wave: Gibbs' effect
t=0:.02:3.14; n 4
y = zeros(10,length(t)); 08! INoo/A AN
x = zeros(size(t)); I A2 X el
fork=1:2:19 e [ g |
X =X+ sin(k=t) /k; || / |
y((k+1)/2,5) =x: ‘ ‘
end 041/ / \
|

plot(y(1:2:9,)")
title('The buildingofasquy 0.2
%%

% Here is a 3-D surfacere 0

Try This: Click on the figure then select data tips and select the first bar in the chart.

There are 90 exoplanets within 50 light-years of earth and 450 exoplanets within 200 light-years.

histogram(3.26*exoplanets.st distance, 'BinWidth', 50)
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Summary

= Try today in our Demo booth

% Thank You

_‘ MathWorks:

11



