


Review

e UNIX is the OS/environment in which we work

e \We store files In directories, and we can use commands in the




Overview for Today

 Numpy, Matplotlib, astropy, and why we need them

diffe

m lists, and why they are



Python Libraries

e Python can do some basic math: +,-,x, /, x\y

e [o do anything more
import some libraries.

sart(x), plot y vs. x, etc.) we need to




Numpy

 “Numerical Python™— A library of a huge number of functions
related to what you might need to do mathematically in python.




Matplotlib

* A Matlab style plotting library

* Anytime you INg to need to plot your data, you will need this




AStropy

* A bunch of astronomers got fed up with not having a good library of
nomy geared functions, so t

astro

b : X % TG % . 4 S 0 v y




Importing Libraries

* These libraries have to be imported into our code, or into ipython, If we
want to access the functions in them. To import we simply type

* >>>|IN]: Import numpy




Importing Libraries

* For matplotlib we say: import matplotlib.pyplot

'S because matplotlib Is huge, and we only need the




Return to Data-types

 \WWe have discussed that there are datatypes in python- that an
nteger has ditterent rules as a float, for example




Strings

e Strings are defined by putting quotes (single or double) around
them when you name a variable, e.g.,

e >>>(|IN]: cat name =




String Concatenation

 \We can combine strings using the mathematical operator "+

o ‘String1’ + ‘string?2’ becomes ‘String1string?2’




Arrays

* Arrays are part of numpy. Unlike lists, there can only be one data-type
within an array (If you enter an array with floats and ints, it converts them
all to floats).

* Arrays are extremely useful. For example, math can be performed on




Arrays

 We can Initialize arrays with O's by using np.zeros(num) where num
IS how many O's you want In the array




iIndexing

* The index-able datatypes (strings, lists, and arrays) are made up of
units called elements- these are straightforward. Each character in

a string, or each comma separated entry in a list or array,
onstitutes one element. These elements have an index number as




iIndexing

* As you saw In the tutorial, we can “pull” the I'th element in a string,
Ist, or array by typing something like string1]1
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Writing a Program

e SO far we have been putting commands one by one into the python interpreter, but this
IS won't work for when you have tasks with many lines of code.

 We can write a text file containing all the commands we would have used in python,
and have python run the list of commands in order, as if we had typed them in one by
one to the interpreter.




Writing a Program

« Commenting: ALWAYS comment your code! It seems dumb at first, and
take up time you'd rather be spending moving forward in your code, but

trust us, commenting wi
remember the subtle str

| save time In the long run, because you won't

Ucture of your code a year later when you need to

use It again. And people you share it with will have no clue how to use It.




Tarring/zipping

* For the tutorials from now on, you may need to turn in multiple files.

In order to do so, you need to compress them into a single file to be
uploaded.

* |Interminal on a Mac, you can type tar -cvf file_one file_two (etc
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Review

e FOr any code we write, we basically always need to import numpy
and matplotlib (and possibly astropy) at the top of our code, usually
in shorthand. We call functions from these libraries using the dot
notation




