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primes = array( i, [2,3,5,7, 11])
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primes = array( 1, [2, 3,5, 7, 11])

Type Code C Type Minimum size in Bytes
‘b’ signed char 1
‘B’ unsigned char 1
i Unicode character 20r4
‘h’ signed short 2
‘H’ unsigned short 2
v signed int 2or4
‘r unsigned int 2or4
‘1 signed long int 4
‘L unsigned long int 4
‘€ float 4
‘d’ double 8

Type codes supported by the array module
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(n) :

k
a (data)
b =sys.getsizeof (data)

(
(data)
data.append (

Output:
Length:0; Size in bytes:64 | |
Length:1; Size in bytes:96 [None]
Length:2; Size in bytes:96 [None, None]|
Length:3; Size in bytes:96 [None, None, None]
Length:4; Size in bytes:96 [None, None, None, None]
Length:5; Size in bytes:128 [None, None, None, None, None]
Length:6; Size in bytes:128 [None, None, None, None, None, None]
Length:7; Size in bytes:128 [None, None, None, None, None, None, None]
Length:8; Size in bytes:128 [None, None, None, None, None, None, None, None]
Length:9; Size in bytes:192 [None, None, None, None, None, None, None, None, None]
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o Allocate a new array B with larger capacity.
o Set B[i1]=A[1], for i=0,...,n, where n denotes current number of items.
o Set A=B, that is, we henceforth use B as the array supporting the list.
o Insert the new element in the new array.
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Create new array B

Store elements of A in B

......................................

Reassign reference A to the new array



ctypes
DynamicArray:

n =

.:capacity =
A = . make array ( . _capacity)

_make array ( e ¢

(c * ctypes.py object) ()




B[k] =
A =B

. _capacity = c

append ( ob7j) :

. _capacity:

. resize(2 * . _capacity)
A . = obj
. no+=1
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insert ( value) :
. capacity:
. EESLZE * . _capacity)
( . n, k, -1}):

._A[§] = ._A[j-1]
. A[k] = value
n +=

print array (




name ==

A = DynamicArray ()

( (A) ,A. capacity)
k (5) :
A.insert (k,k/2)
A.print array()
( (A) ,A. capacity)
k (9) :
A.append (10*k/2)
A.print array ()
( e (A) ,A. capacity)
A. resize(14)
( (A) ,A. capacity)
A.print array()

Output:

01

0.0 0.5 1.0 1.5 2.0

58

0.0 0.5 1.0 1.5 2.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0
14 16

14 14

0.0 0.5 1.0 1.5 2.0 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0



oFeb o bals glgl 2,6

ug.ub o tuple g list ‘SLéu»)U

Sl tuple DS s 900 slo,ld; wilen La.._eo dist WS (nonmutating behaviors) puss ;ysoe sla,ls, >
Sliolle s bbby al,l s g5l l; oS o Jos list 51 5L Lo alasl> 5l oslannl 4o YW tuple »

tuple glist Lo oM pii' s o)Ly (ilmo 1

Oldos 2! oo
len(data) O(1)
data[j] O(1)
data.count(value) O(n)
data.index(value) O(k+1)
value in data O(k+1)
datal == data2
(similarly 1=, <, <=, >, >) Otktl)
datalj:k] O(k—j+1)
datal + data2 O(nl +n2)
¢ *data O(cn)
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20 | 10 | 17 | 95 | 63

42 | 23 | 87 | 51 | 12

v|20 (10 [ 17 | 95 | 63 | 42 | 23 | 87 | 51 | 12

if Ac R™<" ve R™*M and v[k]= A[i,j] then k=ixn + j



[1] Text Book, Data Structures and Algorithms in Python [Goodrich, Tamassia & Goldwasser 2013.
[2] http://xpzhang.me/teach/DS18_Fall



