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Why	do	you	need	to	learn	coding	in	an	
astronomy	class?	



Why	python?	

Source:	hIps://www..obe.com/.obe-index/	



Why	python?	

•  Many	people	are	using	it,	not	just	
astronomers	

•  Easy	to	start	
•  (A	lot)	more	human	friendly	than	the	basic	
language	like	C	

•  Powerful	(combine	coding	and	ploVng)	
•  Many	suppor.ng	packages	for	astronomy	
research.	

•  FREE	



Why	python?	

•  Many	people	are	using	it,	not	just	
astronomers	

•  Easy	to	start	
•  (A	lot)	more	human	friendly	than	basic	
languages	like	C	

•  Powerful	(combine	coding	and	ploVng)	
•  Many	suppor.ng	packages	for	astronomy	
research.	

•  IT’S	FREE!	



Learning	python	

•  Need	to	think	like	a	computer	–	simple	logic	
•  Prac.ce,	prac.ce,	prac.ce	
•  Google	is	extremely	useful	
•  Lots	of	good	online	resources,	here	are	a	few:	
– hIps://www.python.org/	
– hIps://www.learnpython.org/	
– hIp://docs.python-guide.org/en/latest/intro/
learning/	

	



A	few	note	for	python	class	
•  You	WILL	run	into	problems	in	your	code.	
•  If	you	run	into	too	many	problems	and	can’t	
finish	today’s	lab,	don’t	panic.	Just	let	me	
know	and	you	can	con.nue	to	work	from	
home.	I	am	happy	to	help	you	finish	it	a]er	
today’s	class	and	during	office	hour.	

•  START	THIS	WEEK’S	HOMEWORK	EARLY!!	
•  Office	hour:		
				Friday,	4:30	to	5:30	pm	
				(or	by	appointment)		
				at	ATL	0251A.	



Outline	
Python	I	and	II	

•  Basic	structure		
–  Print	“Hello	World!”	

•  For	loop	
•  If	statement	
•  Input	and	output	(open	files,	save	files)	
•  Logical	elements	(and,	or,	==)	
•  Array	(1d,	2d)	
•  Plot	
•  Managing	FITS	file	in	python	

Next		
week	

You	can	find	the	example	python	codes	at	/n/ursa/A288C/alien/python_template		



Basic	structure	

•  Code	need	to	have	name	*.py	
•  A]er	finishing	edi.ng	the	filename.py	file,	run	
the	code	by	typing	

				python	filename.py	
•  Print	“Hello	World!”		
– Example	code:	Hello_world.py	

– Output:	



for	loop	

•  Example	code:	for_loop.py	

•  Output:	



for	loop	

•  Example	code:	for_loop.py	

•  Output:	
The	end	is	exclusive	



for	loop	

•  Example	code:	for_loop.py	

•  Output:	Remember	the	tab!	



for	loop	
•  Example	code:	for_loop_sum.py	

•  Output:	



for	loop	
•  Example	code:	for_loop_sum.py	

•  Output:	

Or	i_tot	+=	i	



1-d	array	
•  Example	code:	array_1d.py	



1-d	array	
•  Example	code:	array_1d.py	

Remember	python	array	element	starts	from	0.	



if	statement	
•  Example	code:	if_statement.py	

•  Output	



if	else	statement	
•  Example	code:	if_else_statement.py	

•  Output	



Math	
•  Example	code:	math_example.py	

•  Output	



Input		
-	read	in	a	file	

•  Example	code:	read_file.py	

Usually	you	want	to	import	at	least	there	two	packages	



Input		
-	read	the	value	of	each	column	in	file	
•  Example	code:	read_column_in_file.py	



Basic	variable	types	

Source:	hIp://www.piI.edu/~naraehan/python2/data_types_conversion.html	



Convert	variable	types	
•  Example	code:	convert_variable_type.py	



Save	output	to	a	file	
•  Example	code:	save_file.py	



Some	useful	python	syntax	

Source:	hIps://docs.python.org/2/library/stdtypes.html		



Some	useful	python	math	syntax	

Source:	hIps://docs.python.org/2/library/stdtypes.html		



Some	useful	debugging	trick	

•  sys.exit(0)		-	end	program	here	
– This	make	you	able	to	run	only	part	of	the	code	to	
figure	out	which	part	is	causing	problems.	

•  print		
– Print	out	the	value	produced	by	each	step	
– Check	if	these	values	are	the	expected	ones.	


