Python for Astronomers

Strings



Exercises - solutions

 Determine the smallest positive float of
our Python installation by using a while-
loop

>>> X = 1.

>>> whi |l e x>0:
X [= 2.
print X



Exercises - solutions

« Determine the numerical accuracy of
the installation. Add smaller and
smaller numbers to 1. and compare the
result with 1.

>>> X = 1.

>>> while 1. +x>1.:
X [ = 2.
print Xx



Exercises - solutions

« Determine the largest positive float of
the installation. Import numpy and
compare larger and larger numbers
with numpy.inf

>>> # First test:
>>> x = 1.

>>> whil e 1:
X*= 2.
print Xx

<Ctrl >-c



Exercises - solutions

>>> # I nf 1 ndicates positive
>>> # infinity (I EEE 754: Fl oati ng
>>> # Point Arithnetic)

>>> | nport nunpy
>>> x = 1.

>>> whil e X! =nunpy. | nf:
X *= 2.

print x



Alternative solutions

>>> x = 1.
>>> while xI=float('inf"):
X *= 2.

print X



Alternative solutions

>>> # Python 2.6:

>>> X = 1.

>>> while 'math.isinf(Xx):
X *= 2.

print X



>>>

>>>

>>>

>>>

>>>

>>2>

>>>

String literals

paml  # Must not mx ' and "

# but may nest

strings of

ori nt "spant

orint 'spam # Equi val ent
orint "s

orint 'l say "spam "'

c = "x" # Characters:

s ="""This I1s a

bl ock string

print s

|l ength 1



Basic operations

>>> g5 = "Spam for the world!" # Assignnent
>>> | en(s) # Length; no trailing NULL

>>> "spamt’ + "spant # Concatination

>>> ' spam + "spam

>>> 'gspani + 100 # No automati c conversi on
>>> 'spam + ' 100°

>>> 'spaml * 100

>>> "spam * ' 100°




Escape sequences

>>> print "First |1 ne\nSecond |1 ne"
>>> # print and not print are different:
>>> "First |1 ne\nSecond |1 ne"
>>> print "1\t2\t3\nl11\t12\t 13"
>>> print 'l say "spam's spam "'
>>> s = "abc\
def "

>>> print s



Raw strings and Unicode strings

>>> "C:\newtest.txt”

>>> print "C\newtest.txt" # whoops
>>> print "C\\new\test.txt" # ok

>>> # Alternative: Raw string

>>> print r"C\newtest.txt”

>>> # Uni code strings code extended
>>> # character sets

>>> y" aou” # Do not know enough. ..


smb://new//test.txt

Exercises

 Experiment with strings:

>>>

>>>

>>>

>>>

>>2>

>>>

pri nt
print

print
pri nt
def "

print
pri nt

‘spam + "spant
"spam + ' spamt

"#Comment or not ?"

"abc\ #Conmment or not ?

'l say "spaml's spam "'

r'l say "spam's spani



Indexing

>>> s = "Spam for the world!"

>>> s[ 0] # First character
>>> s[ 1] # Second char act er
>>> s[ 18] # Last character

>>> s[ 19] # Bounds are checked!

>>> s[-1] # 7



Indexing

>>> g[ - 1] # Last character!

>>> g - 2] # -1 ->len(s)-I

>>> s[ -19] # First character

>>> s - 20] # Bounds are checked!
>>> # Positive indices: 0 .. len(s)-1
>>> # Negative indices: -1 .. -len(s)
>>> ] =0

>>> wWhile i<len(s):
print s[i], s[-(I+1)]

| += 1



>>>

>>>

>>>

>>>

>>>

>>2>

>>2>

>>2>

>>2>

>>>

>>>

“w u u u uo u u u uo u um

Slicing

"Spam for the world!"
. 5] # I ncludes s[2], but not s[5]
. 2] # Enpty string

L 2] # agaln enpty

or NN O1T DN

. -1] # Excludes |ast character

- 100: 100] # Bounds are i1gnored here
[ 5] # Default first 1 ndex: O

[ 5: ] # Default |ast 1 ndex: |en(s)
o] # Copy of conplete string

[ 2:10: 2]

-1



String operations

>>> s = "Spam for the world!"

>>> s[5] = "F" # Strings are 1 nmutabl el

>>> s = s[:5] + "F'" + s[6:]

>>> s, replace("worl d", "universe")
>>> print s # S |I's unchanged!

>>> s = s.replace("world", "universe")



>>>

>>>

>>>

>>>

>>>

>>2>

>>2>

>>2>

>>2>

>>>

>>>

HF HF N N FHF HF X X H H O

Dot notation

= s.replace("F", "f")

Appl 1 es nethod replace to string
object s wth argunents ("F", "f")
= 12

= X.replace(l, 2)

Fai |l s, because | nteger objects have
no net hod repl ace

= 1+2j

. real

Returns attribute real of conpl ex

obj ect z



>>>

>>>

>>>

>>>

>>2>

w u u O

Some string methods

= "Spam for the world!"

find("worl d")
.1 ndex("worl d")
.fi1nd("Bonn")

.1 ndex(" Bonn")

# ldenti cal ,
# -1
# Error

but :



>>> "

>>>

>>>

>>>

>>2>

>>2>

>>2>

0y

w u u O

Some string methods

Hell o worl d ".strip()

= "Spam for the world!"

.strip("!anmpS")

.split() # List of strings

= "Spamtfor\nthe world!"

split()
.split("o")



Exercise: String methods

* Explore further methods by looking at
the online documentation and trying
things out

>>> # H nt:

>>> g = ""
>>> 5, <TAB> # @G ves |1st of nethods

>>> print s.replace.  doc__ # Prints doc



Converting strings and numbers

>>> # Nunbers to strings:
>>> str(123), str(2**1000)
>>> str(1l.el0), str(1.+2))

>>> # Strings to nunbers:

>>> jnt("123"), int("1234567890"*100)
>>> float("1.23"), float("1.23el0")
>>> float("1.23 el0") # Error

>>> "123".1sdigit()
>>> "1.23".isdigit() # :-(



>>>

>>>

>>>

>>>

>>2>

>>2>

>>2>

>>2>

>>>

>>>

String formatting

# Very simlar to sprintf 1in C

"Spam for 9%!" % "the worl d"
"0 for %!" % (" Hant',

11 ~()/ﬂ ~II
11 ~O/ﬂ ~II

% 123 # ~ for
% 1. 23

"us")

1l lustrati on

"~0od~" % 123 # 6 digits (i1ncl. sign)
" ~0%pd~"

" ~% 6d~"
"~ 9D6d~"

" ~%6d~"

P~

—~

P~

% -12345678 # ..

% 123 # | eft
% 123 # zero
% 123 # + di s

. O nNore

jusified

paddi ng

ol ayed



>>>

>>>

>>>

>>>

>>>

>>2>

>>2>

>>2>

>>>

>>>

String formatting

I ~% ~Il % 1.

2345

# Three digits after digital point:
"~00 3f~" 9% 1. 2345

# At | east 8 characters

# (1ncl. sign and deci nmal point)
"~08. 3f ~" % 1. 2345

"~06-08. 3f ~"

"~940. 3e~"
"~940. 3g~"
"~940. 3g~"

% 1. 2345

% 1. 2345
% 1. 2345
% 12345.

# Wth exponent
# bug?



String formatting

>>> # String formatting can be conbi ned:
>>> | nport math
>>>s = "% is 9%40.39" % ("Pi", math.pi)

>>> print s



Exercises: String formatting

* Produce a pretty logarithmic table for
the numbers 0.1, 0.2,... 10.0 which
gives the logarithms for bases 2, e, and
10 to 7 digits.

 Hint: math.log lets you specify the
base. (Consult math.log. doc .) Use
"%10.71" for string formatting.



