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s t r . c a p i t a l i z e ( )
Return a copy o f the s t r i n g with i t s f i r s t cha rac t e r c a p i t a l i z e d and the r e s t

lowercased .

s t r . count ( sub [ , s t a r t [ , end ] ] )
Return the number o f non−over lapp ing occur r ence s o f su b s t r i n g sub in the range

[ s ta r t , end ] . Optional arguments s t a r t and end are i n t e r p r e t e d as in
s l i c e notat ion .

s t r . endswith ( s u f f i x [ , s t a r t [ , end ] ] )
Return True i f the s t r i n g ends with the s p e c i f i e d s u f f i x , o the rw i se re turn

Fal se . s u f f i x can a l s o be a tup l e o f s u f f i x e s to look f o r . With op t i ona l
s ta r t , t e s t beg inning at that p o s i t i o n . With op t i ona l end , stop comparing
at that p o s i t i o n .

s t r . index ( sub [ , s t a r t [ , end ] ] )
Like f i n d ( ) , but r a i s e ValueError when the s ub s t r i n g i s not found .

s t r . isalnum ( )
Return true i f a l l c h a r a c t e r s in the s t r i n g are alphanumeric and there i s at

l e a s t one character , f a l s e o therwi se . A charac t e r c i s alphanumeric i f one
o f the f o l l o w i n g r e tu rn s True : c . i s a l p h a ( ) , c . i s d e c i m a l ( ) , c . i s d i g i t ( ) ,

or c . i snumer ic ( ) .

s t r . i s a l p h a ( )
Return true i f a l l c h a r a c t e r s in the s t r i n g are a lphabe t i c and there i s at

l e a s t one character , f a l s e o therwi se . Alphabet ic c h a r a c t e r s are those
c h a r a c t e r s de f ined in the Unicode charac t e r database as L e t t e r , i . e
. , those with gene ra l category property being one o f L m , L t ,

L u , L l , or L o . Note that t h i s i s d i f f e r e n t from the
A l p h a b e t i c property de f ined in the Unicode Standard .

s t r . i s d e c i m a l ( )
Return true i f a l l c h a r a c t e r s in the s t r i n g are decimal c h a r a c t e r s and there

i s at l e a s t one character , f a l s e o therwi se . Decimal c h a r a c t e r s are those
from gene ra l category N d . This category i n c l u d e s d i g i t charac te r s ,
and a l l c h a r a c t e r s that can be used to form decimal−rad ix numbers , e . g . U
+0660 , ARABIC−INDIC DIGIT ZERO.

s t r . i s d i g i t ( )
Return true i f a l l c h a r a c t e r s in the s t r i n g are d i g i t s and there i s at l e a s t

one character , f a l s e o therwi s e . D i g i t s i n c lude decimal c h a r a c t e r s and
d i g i t s that need s p e c i a l handling , such as the c o m p a t i b i l i t y s u p e r s c r i p t
d i g i t s . Formally , a d i g i t i s a cha rac t e r that has the property value
Numeric Type=Dig i t or Numeric Type=Decimal .

s t r . i s l o w e r ( )
Return true i f a l l cased c h a r a c t e r s [ 4 ] in the s t r i n g are lowercase and there

i s at l e a s t one cased character , f a l s e o therwi se .
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s t r . i snumer ic ( )
Return true i f a l l c h a r a c t e r s in the s t r i n g are numeric charac te r s , and there

i s at l e a s t one character , f a l s e o therwi se . Numeric c h a r a c t e r s i n c lude
d i g i t charac te r s , and a l l c h a r a c t e r s that have the Unicode numeric va lue
property , e . g . U+2155 , VULGAR FRACTION ONE FIFTH. Formally , numeric
c h a r a c t e r s are those with the property value Numeric Type=Digit ,
Numeric Type=Decimal or Numeric Type=Numeric .

s t r . i s s p a c e ( )
Return true i f the re are only whitespace c h a r a c t e r s in the s t r i n g and there i s

at l e a s t one character , f a l s e o therwi se . Whitespace c h a r a c t e r s are those
c h a r a c t e r s de f ined in the Unicode charac t e r database as O t h e r or

S e p a r a t o r and those with b i d i r e c t i o n a l property being one o f
W S , B , or S .

s t r . i supper ( )
Return true i f a l l cased c h a r a c t e r s [ 4 ] in the s t r i n g are uppercase and there

i s at l e a s t one cased character , f a l s e o therwi se .

s t r . j o i n ( i t e r a b l e )
Return a s t r i n g which i s the concatenat ion o f the s t r i n g s in the i t e r a b l e

i t e r a b l e . A TypeError w i l l be r a i s e d i f the re are any non−s t r i n g va lue s in
i t e r a b l e , i n c l u d i n g bytes o b j e c t s . The separa to r between elements i s the

s t r i n g prov id ing t h i s method .

s t r . lower ( )
Return a copy o f the s t r i n g with a l l the cased c h a r a c t e r s [ 4 ] converted to

lowercase .

s t r . r e p l a c e ( old , new [ , count ] )
Return a copy o f the s t r i n g with a l l o c cur r ence s o f s ub s t r i n g o ld r ep laced by

new . I f the o p t i o na l argument count i s given , only the f i r s t count
occur r ence s are r ep laced .

s t r . s p l i t ( sep=None , maxspl i t=−1)
Return a l i s t o f the words in the s t r i ng , us ing sep as the d e l i m i t e r s t r i n g .

I f maxspl i t i s given , at most maxspl i t s p l i t s are done ( thus , the l i s t
w i l l have at most maxspl i t+1 elements ) . I f maxspl i t i s not s p e c i f i e d or
−1, then there i s no l i m i t on the number o f s p l i t s ( a l l p o s s i b l e s p l i t s
are made) .

I f sep i s given , cons e cu t i v e d e l i m i t e r s are not grouped toge the r and are
deemed to d e l i m i t empty s t r i n g s ( f o r example , ’ 1 , , 2 ’ . s p l i t ( ’ , ’ ) r e tu rn s
[ ’ 1 ’ , ’ ’ , ’ 2 ’ ] ) . The sep argument may c o n s i s t o f mu l t ip l e c h a r a c t e r s ( f o r
example , ’1<>2<>3’. s p l i t ( ’<> ’) r e tu rn s [ ’ 1 ’ , ’ 2 ’ , ’ 3 ’ ] ) . S p l i t t i n g an
empty s t r i n g with a s p e c i f i e d s epara to r r e tu rn s [ ’ ’ ] .

I f sep i s not s p e c i f i e d or i s None , a d i f f e r e n t s p l i t t i n g a lgor i thm i s app l i ed
: runs o f cons e cu t i v e whitespace are regarded as a s i n g l e separator , and
the r e s u l t w i l l conta in no empty s t r i n g s at the s t a r t or end i f the s t r i n g

has l e ad ing or t r a i l i n g whitespace . Consequently , s p l i t t i n g an empty
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s t r i n g or a s t r i n g c o n s i s t i n g o f j u s t whitespace with a None s epa ra to r
r e tu rn s [ ] .

s t r . s t a r t s w i t h ( p r e f i x [ , s t a r t [ , end ] ] )
Return True i f s t r i n g s t a r t s with the p r e f i x , o therw i se re turn Fal se . p r e f i x

can a l s o be a tup l e o f p r e f i x e s to look f o r . With o p t i o na l s t a r t , t e s t
s t r i n g beg inning at that p o s i t i o n . With op t i ona l end , stop comparing
s t r i n g at that p o s i t i o n .

s t r . s t r i p ( [ chars ] )
Return a copy o f the s t r i n g with the l ead ing and t r a i l i n g c h a r a c t e r s removed .

The chars argument i s a s t r i n g s p e c i f y i n g the s e t o f c h a r a c t e r s to be
removed . I f omitted or None , the chars argument d e f a u l t s to removing
whitespace . The chars argument i s not a p r e f i x or s u f f i x ; rather , a l l
combinat ions o f i t s va lue s are s t r i pped :

s t r . upper ( )
Return a copy o f the s t r i n g with a l l the cased c h a r a c t e r s [ 4 ] converted to

uppercase . Note that s t r . upper ( ) . i supper ( ) might be Fa l se i f s conta in s
uncased c h a r a c t e r s or i f the Unicode category o f the r e s u l t i n g charac t e r ( s
) i s not L u ( Letter , uppercase ) , but e . g . L t ( Letter ,
t i t l e c a s e ) .

my int = 42
my str = ” the answer to l i f e the un ive r s e and everyth ing ”
my f loat = 3 .14
p r in t (”%d i s %s , not %f ” % ( my int , my str , my f loat ) )

dict methods

c l e a r ( )
Remove a l l i tems from the d i c t i o n a r y .

copy ( )
Return a sha l low copy o f the d i c t i o n a r y .

get ( key [ , d e f a u l t ] )
Return the value f o r key i f key i s in the d i c t i onary , e l s e d e f a u l t . I f d e f a u l t

i s not given , i t d e f a u l t s to None , so that t h i s method never r a i s e s a
KeyError .

i tems ( )
Return a new view o f the d i c t i onary ’ s i tems ( ( key , va lue ) p a i r s ) .

keys ( )
Return a new view o f the d i c t i onary ’ s keys . .

pop ( key [ , d e f a u l t ] )
I f key i s in the d i c t i onary , remove i t and return i t s value , e l s e re turn

d e f a u l t . I f d e f a u l t i s not g iven and key i s not in the d i c t i onary , a
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KeyError i s r a i s e d .

popitem ( )
Remove and return an a r b i t r a r y ( key , va lue ) pa i r from the d i c t i o n a r y .

popitem ( ) i s u s e f u l to d e s t r u c t i v e l y i t e r a t e over a d i c t i onary , as o f t en used
in s e t a lgor i thms . I f the d i c t i o n a r y i s empty , c a l l i n g popitem ( ) r a i s e s a
KeyError .

s e t d e f a u l t ( key [ , d e f a u l t ] )
I f key i s in the d i c t i onary , r e turn i t s va lue . I f not , i n s e r t key with a value

o f d e f a u l t and return d e f a u l t . d e f a u l t d e f a u l t s to None .

update ( [ other ] )
Update the d i c t i o n a r y with the key/ value p a i r s from other , ove rwr i t i ng

e x i s t i n g keys . Return None .

update ( ) accept s e i t h e r another d i c t i o n a r y ob j e c t or an i t e r a b l e o f key/ value
p a i r s ( as t u p l e s or other i t e r a b l e s o f l ength two ) . I f keyword arguments
are s p e c i f i e d , the d i c t i o n a r y i s then updated with those key/ value p a i r s :
d . update ( red =1, blue =2) .

va lue s ( )
Return a new view o f the d i c t i onary ’ s va lue s .

x in s True if an item of s is equal to x, else False
x not in s False if an item of s is equal to x, else True
s + t the concatenation of s and t
s * n or n * s n shallow copies of s concatenated
s[i] ith item of s, origin 0
s[i:j] slice of s from i to j
s[i:j:k] slice of s from i to j with step k
len(s) length of s
min(s) smallest item of s
max(s) largest item of s
s.index(x[, i[, j]]) index of the first occurrence of x in s (at or after index i and before index j)
s.count(x) total number of occurrences of x in s
s[i] = x item i of s is replaced by x
s[i:j] = t slice of s from i to j is replaced by the contents of the iterable t
del s[i:j] same as s[i:j] = []
s[i:j:k] = t the elements of s[i:j:k] are replaced by those of t
del s[i:j:k] removes the elements of s[i:j:k] from the list
s.append(x) appends x to the end of the sequence (same as s[len(s):len(s)] = [x])
s.clear() removes all items from s (same as del s[:])
s.copy() creates a shallow copy of s (same as s[:])
s.extend(t) extends s with the contents of t (same as s[len(s):len(s)] = t)
s.insert(i, x) inserts x into s at the index given by i (same as s[i:i] = [x])
s.pop([i]) retrieves the item at i and also removes it from s
s.remove(x) remove the first item from s where s[i] == x
s.reverse() reverses the items of s in place
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L = [ 3 , 2 , 10 ]
L . s o r t ( ) #L i s now [ 2 , 3 , 10 ]
L = [ 3 , 2 , 10 ]
L1 = sor t ed (L) #L1 i s now [ 2 , 3 , 1 0 ] , a new l i s t
L = [ 3 , 2 , 10 ]
L2 = sor t ed (L , r e v e r s e=True ) #L2 i s now [ 1 0 , 3 , 2 ] , a new l i s t

The following examples all return a dictionary equal to {"one": 1, "two": 2, "three": 3}

{’one’: 1, ’two’: 2, ’three’: 3}

dict([(’two’, 2), (’one’, 1), (’three’, 3)])

Also:
>> list({"one": 1, "two": 2, "three": 3}.items())

[(’three’, 3), (’two’, 2), (’one’, 1)]

1 + 2 + 3 + 4 + ... + n =
n(n + 1)

2

1 + r + r2 + r3 + ... + rn =
1 − rn+1

1 − r

n = alogan
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The matrix is currently:

[[ 0. 0. 1. 0. 2.]

[ 1. 0. 2. 3. 4.]

[ 3. 0. 4. 2. 1.]

[ 1. 0. 1. 1. 2.]]

Now looking at row 0

Swapping rows 0 and 1 so that entry 0 in the current row is non-zero

The matrix is currently:

[[ 1. 0. 2. 3. 4.]

[ 0. 0. 1. 0. 2.]

[ 3. 0. 4. 2. 1.]

[ 1. 0. 1. 1. 2.]]

Adding row 0 to rows below it to eliminate coefficients in column 0

The matrix is currently:

[[ 1. 0. 2. 3. 4.]

[ 0. 0. 1. 0. 2.]

[ 0. 0. -2. -7. -11.]

[ 0. 0. -1. -2. -2.]]

================================================================================

Now looking at row 1

Swapping rows 1 and 1 so that entry 2 in the current row is non-zero

The matrix is currently:

[[ 1. 0. 2. 3. 4.]

[ 0. 0. 1. 0. 2.]

[ 0. 0. -2. -7. -11.]

[ 0. 0. -1. -2. -2.]]

Adding row 1 to rows below it to eliminate coefficients in column 2

The matrix is currently:

[[ 1. 0. 2. 3. 4.]

[ 0. 0. 1. 0. 2.]

[ 0. 0. 0. -7. -7.]

[ 0. 0. 0. -2. 0.]]

================================================================================

Now looking at row 2

Swapping rows 2 and 2 so that entry 3 in the current row is non-zero

The matrix is currently:

[[ 1. 0. 2. 3. 4.]

[ 0. 0. 1. 0. 2.]

[ 0. 0. 0. -7. -7.]

[ 0. 0. 0. -2. 0.]]

Adding row 2 to rows below it to eliminate coefficients in column 3

The matrix is currently:

[[ 1. 0. 2. 3. 4.]

[ 0. 0. 1. 0. 2.]

[ 0. 0. 0. -7. -7.]

[ 0. 0. 0. 0. 2.]]

================================================================================

Now looking at row 3

Swapping rows 3 and 3 so that entry 4 in the current row is non-zero

The matrix is currently:

[[ 1. 0. 2. 3. 4.]
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[ 0. 0. 1. 0. 2.]

[ 0. 0. 0. -7. -7.]

[ 0. 0. 0. 0. 2.]]

Adding row 3 to rows below it to eliminate coefficients in column 4

The matrix is currently:

[[ 1. 0. 2. 3. 4.]

[ 0. 0. 1. 0. 2.]

[ 0. 0. 0. -7. -7.]

[ 0. 0. 0. 0. 2.]]

================================================================================

Done with the forward step

The matrix is currently:

[[ 1. 0. 2. 3. 4.]

[ 0. 0. 1. 0. 2.]

[ 0. 0. 0. -7. -7.]

[ 0. 0. 0. 0. 2.]]
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