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Mid-term	grade	
•  Include	all	the	grades	so	far	
–  (Lab*15/60)	+	(Homework*45/60)	

•  If	you	think	your	grade		
				isn’t	correct,	calculate		
				it	yourself	and	contact		
				the	instructor	ASAP.	

97	<=	grede	<=	100						A+
93	<=	grede	<	97						A		
90	<=	grede	<	93						A-
87	<=	grede	<	90						B+
83	<=	grede	<	87						B	
80	<=	grede	<	83						B-
77	<=	grede	<	80						C+
73	<=	grede	<	77						C	
70	<=	grede	<	73						C-
67	<=	grede	<	70						D+
63	<=	grede	<	67						D	
60	<=	grede	<	63						D-
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Neil	Gehrels	
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Science	is	about	sharing	



Gravita.onal	Waves		
with	E&M	Counterparts	

37	.les/observa.ons	

Swi_	XRT	followup	

Evans	et	al.	(2016)	

Keep	trying	
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Neil	Gehrels	



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)	
•  Func.on	
•  Plot	
•  Managing	FITS	file	in	python	

Last		
week	

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



A	special	note	for	Python	coding	

•  For	float	number,	use	2.0	instead	of	2	
•  Python	will	read	2	as	an	integer,	which	might	
give	you	some	hard-to-find	bugs	in	division.	



Func.on	
•  Example	code:	func.on_example.py	

•  Output:	



Integra.on	
•  Example	code:	integra.on.py	

•  Output	



Integra.on	
•  Example	code:	integra.on.py	

•  Output	
Result	of	the	integra@on	 Numerical	error	



•  A	list	of	different	integra.on	packages	can	be	
found	at	

	
hlps://docs.scipy.org/doc/scipy/reference/
tutorial/integrate.html	
	

Integra.on	



2-d	array	
•  2-d	array	

0	 1	

2 3	



2-d	array	
•  2-d	array	

0	 1	

2 3	

•  Python’s	array	(array	inside	array)	

0	 1	

2 3	



2-d	array	
•  Example	code:	array_2d.py	

•  Output	



2-d	array	

[	[0,	1],	
		[1,	1],		
		[2,	1],		
		[3,	1],		
		[4,	1],		
		[5,	1],		
		[6,	1],		
		[7,	1],	
		[8,	1],		
		[9,	1],		
		[10,	1]	]	

•  Output	



FITS	file	
•  Example	code:	fits_file_example.py	



Ploong	
•  Example	code:	plot_example.py	



Ploong	
•  Example	code:	plot_example.py	

Value	to	be	ploCed	need	to	be	in	float	



Plot	error	bars	
•  Example	code:	plot_errorbar.py	



Plot	histogram		
(A.K.A.	bar	plot	or	binned	plot)	

•  Example	code:	plot_histogram.py	


