


2D arrays

e SO far, we have been working with one dimensional arrays (e.g.
arravill. 2. 3.4 5.

* With “matching” 1D arrays for x and y we can plot 2D data- such as




2D Arrays

 The common way to think about it is like a photograph. It you have a
peg Image, it is made up of a bunch of pixels (which relate back to
the pixel detectors on the camera’s CCD).




Defining a 2D array

L lecandetne 2o auays

everal ways: manually, via hstack, and




2D Arrays

* More often than not, we pull 2D arrays out of data files rather than
constructing them ourselves




\Vatrices

 Numpy has functions for defining matrices. (np.matrix

* In my experience, because arrays operate on matrix rules, it usually
doesn’'t make a difference whether you use np.array to make a
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Solution 1




Better Solution

e the numpy functions like np.ones, np.zeros let you specity 2
dimensionalit
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Solution

* al = np.arange(1,4




Better Solution

you can reshape a 1D

 Numpy has a reshape command for Arrays
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Plotting

* Plotting Is one of the most important parts of coding, because your
results don't mean anything unless you can communicate them.




Basic Plotting

 We have already done this: absolute minimum- it you have 2 equal
length arrays, one with x values and one with y values, you can use
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Plotting points Individually

* The plt.plot command has a ton of specitiable arguments you can
put In (use help(plt.plot) to pull up a lot of the options.




Fake data: x = np.arange(100)
G
y2 =y + 550 * np.random.normal(size=x.shape)

olt.plot(x,y2) plt.plot(x,y2,r+’)



+ + Measured position

olt.plot(x,y2, r+’,label="Measured position’)
plt.legend(loc=2)



We can plot multiple data sets on the same graph
just by plotting one atfter the other without creating a new figure
(But it will only look good if they are in similar ranges)



solid line style
dashed line style
dash-dot line style
dotted line style
point marker

pixel marker

circle marker
triangle_down marker
triangle_up marker
triangle_left marker
triangle_right marker
tri_down marker
tri_up marker
tri_left marker

tri_right marker magenta

square marker
pentagon marker yellow
star marker
hexagonl marker
hexagon2 marker
plus marker

X marker

diamond marker
thin_diamond marker
vliine marker

hline marker

You can combine a color and a symbol in one string, e.g. 'yD’ for yellow Diamond
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Fun note: once you learn latex, you can use latex commands In your plot labels

SED with MIPS and Herschel data for iteration 1
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On colors

e |[f those aren't enough colors for you, matplotlib also allows you to
select color by rgb value or hex...

* \While this r+  shortcut works on plt.plot, it doesn't on others (like
plt.axvline, as we discovereq).




Errorpbars

* You can use the plt.errorbar function to plot data with error bars.
Basically you can either specity a single error value for all data
points, or have arrays (same length as x and y) with the errors for x
and vy




y_error = y2/np.random.randint(1,20)
plt.errorbar(x,y2,yerr=y_error, imt='s’, c="r', label="Data’)



AQvice

* Always title and label the axes of your graphs (you can see how in
earlier tutorials).
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http://matplotlib.org/gallery.html

-inal thougnts

 The example document for this week contains a bunch of different
combinations of plotting data points. Try running them yourself, and
- see how the commanas transiate into things like legends and




