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Exam 0: 2/13 — 2/15

Two coding questions in 50 minutes .
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Practice exam has four total questions

Content is Python fundamentals and lists
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MP Generate: Part 3 ./

1| for glen in [5 20, 25]:

2 §ETE-( For query length: ){}"~<format(qlen))
3 time_lis*

4 for pow in [ @) @:

5 rowcount **pow T

3 -  — ==

7 query =

8| random. sample (string.ascii_uppercase, dlen)
9 random. shuffle (query)
10
11 start = timeit.default timer()

12 checkPathExists ("data/graph r{}
13| _c8.txt".format (rowcount), query)

14 end = timeit.default timer()
15

16 time = end-start

17

18 time list.append(time)

19

20 print ("Runtime with ieﬁfgéfigg_gdga__
21| count:") CL\

22 print(time list)

23

24 -

1n £ 'b:
2 Fila 4
1. The x-dimension should be the number of
rows in the file. (Each plotted line should be
run on the same files)
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2. The y-dimension should be the timing
information for a randomly generated query
on a particular file.
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3. Each query length should have its own line,
which should be Iabeled
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Discuss list implementation strategies in the context of Big O

Learning Objectives

—

—

Build a linked list implementation in PythonD/ C

Extend lists to multi-dimensions using built-in and NumPy




. I I ‘ ‘ o' Neg?
Big O Practice: Reading code 1)k s wy it ¥ Aleg,

def convert 1D to 2D(inList, rowSize): /\ "s “\/L‘? g;ze <.)‘)C 1/]1_,)5%—

listlLen = len(inList)
numRows = math.ceil (listLen/rowSize)

N[ m o) mc the (ewsize

outList = []
count = 0

— N .
:z: : ?.n range(numRLows): K D/M ;\> B/po-l'( &dw.« (‘J‘ Ms‘o /\"nﬁ"‘ﬁe

10 ) tempList = []

11 L
12 for j in range(rowSize): M ¥ “) 6"5 O M
13 —7 C .
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14 if count >= listLen: 0(0\ ~) Q par=1 X,
15 tempList.append(-1) 6
16 (\ else: S .
17 templist.append(inList[count]) P-. Q(W) ). QPQIQ\':Q/\S
18 —
19 ops+=1 N/
20 count+=1 \
. ; Qb ne
22 outList.append (tempList)

23 _ /\> X)
] T ebnise O+ 2.4 ,,> Olr



(Theoretical) List Implementations
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2. Linked List
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Array Implementation

_ L

Look up given an input position

O ()

Search given an input value
e O(n)

Insert/Remove at front

D@ D, o (n)

Insert/Remove at arbitrary location @ (m)




Linked List Node

class Node:
def init (self, data, next=None):
self.data = data
self .next = next

b WdNhR

—None




Linked List Node

g—

b WdNhR

class Node:
def init (self, data, next=None):
self.data = data
self .next = next

nl Node (3)

n2 = Node (5)
n3 = Node (7)
nl.next = n

n2.next = n3

curr = nl
print (curr.next.next.data)
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Class Linked List

1| class Node:
2 def init (self, data, next=None):
3 self.data = data
4 self.next = next
5
6| class linkedList:
7 def init (self, head=None):
8 self.head = head
9 -
10 def  str (self):
11
12 def len (self):
13
14 def getitem (self):
15
16 def add(self):
17
18 def insert(self):
19
20 def delete(self):
21
22 def remove (self):
23

head

—>None




Linked List:add() £ [Co) 200 L%2
B e ) Mate a aev Nole object

3| for i in range(3):
g 11.add (i) L? /VC))Q (Uo.\ve | }\Bo&} <
o M 4R~k fo WL By
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Linked List:add() (1) K=&

11 = linkedList()

class linkedList:
def add(self, data):
for i in range(3):
1l.add (1)
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Linked List: add()  nev heedy

1|11 = linkedList() 1| class linkedList:
2 2 def add(self, data):
3| for i in range(3): 3 temp = self.head
4 11l.add (i) 4 self.head = Node(data, temp)
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Linked List: len ()

H()V\/ Yo Walk bwa  cWoin?

11l = linkedList()
for i in range(3):
1l.add (i)
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print (len(11))

Create o pew var  “catreat”
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Linked List:  len () ) Stk v Car
]

1|11 = linkedList () 1| class linkedList: /
2| for i in range(3): 2 def len (self):
3 11.add (i) 3 i=0
4 4 curr = self.head
5| print(len(11)) 5 while (curr) :
) 6 <_:ur;:" = curr.next P
( 7 i+=
Bk? O 'S 0(”)' 8 /return i \
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In-Class Exercise: Linked List __getitem__ ()

11l = linkedList()
for i in range(5):
1ll.add (i)

b WdNhR

print (11[3])

head

— —> None




In-Class Exercise: Linked List __getitem__ ()

b WdNhR

11l = linkedList()
for i in range(5):
1ll.add (i)

print(ll[3g)
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Linked List: str ()

1|11 = linkedList() 1| class linkedList:
2| for i in range(3): 2 def str (self):
3 11l.add (1) 3 curr = self.head
4 4 Out=" [ "
5|print (11) 5 while (curr) :
6 out+="{},".format (curr.data)
7 curr = curr.next
8
9 if out[-1]==",":
10 out = out[:-1]
11 out = out +"]1\n"
12 return out
13

head

_— None
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On your own: Linked List find()

\

1| #initialize 11 |> T £rd O\DJ&"' of
5 U
3|node = 11.£find("B") b d | k
4 I ]\ &
5| if (node) : 7 CMO [Q\-U n
6 print ("Exists!")
7| else:
8 print ("Doesnt exist!") 7‘) C Wir ~ o {\/4'\
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Linked List: insert() \>/Ma}{< o o Corlieis '\

N e
2 11.insert("Value", 2; D\> s(f $ited {\IOC‘Q "V\(oxll Pt (Vl/(’\l- /\Q)JP 3
5|print (11) - 3> ( L, Pos bl ¢
O(»)] YR previens nde’s oy g g
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S ) —
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In-Class Exercise: Linked List insert( )

1| for i in range(5): 1
2 11l.add (i) 2
3 3
4|1l .insert ("Value", 2) 4
5|print (11) 5

6

7

head

_—None




Linked List; delete( )

for i in range(5):
11.add (i)

1l .delete (1)
print(11)

b WdNhR

head

_—None




Linked List: delete() @

1| for i in range(5): 1
2 11.add (i) 2
3 3
4|1l .delete (1) 4
5| print (11) 5

6

7

head

— None




Linked List: remove()

11 = linkedList()

for i in range(5):
1l.add (1)
1l.add (i)

SJSoorbdh WM PR

1l.remove (4)

head




Optional Exercise

:remove( )

11 = linkedList()

for i in range(5):
1l.add (1)
1l.add (i)

SJSoorbdh WM PR

1l.remove (4)
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head




Array Implementation @
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Look up given an input position

Search given an input value

Insert/Remove at front

Insert/Remove at arbitrary location




Programming Toolbox: Multidimensional Lists

How can we make a matrix in Python?




Programming Toolbox: Multidimensional Lists

How is a matrix in Python indexed?
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Python 2D lists
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outerlList = []

for i in range(5):
innerlList = []

for j in range(5):
innerList.append(i+j)

outerList.append (innerList)
print (outerList)

print (outerList[3][1])




Python 2D lists

1| outerList = []

2

3| for i in range(5):
@ 1 2 3 4 4 innerList = []

5

6 for j in range(5):
1 2 3 4 5 7 innerList.append(i+])

8

9 outerList.append (innerList)
2 3 4 5 6 10

11| print (outerList)

12
3 4 5 6 7 13| print (outerList[3][1])

14
4 | 5 | 6| 7 | 8 15

17

=
(0 0]




Programming Toolbox: NumPy

NumPy is optimized for multidimensional arrays of numbers

import numpy as np

# Convert list to np list

nl = np.array([1, 2, 3, 4, 5, 6])
print(nl)

print (nl.shape)
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# Modify list shape
10/ nl2 = nl.reshape (3, 2)

12| print(nl)
13| print(nl2)

15| # Create a new list

16| nl3 = np.arange(15) .reshape (5, 3)
17| nl4 = np.zeros((2, 5))
18

19| print (nl3)
20| print(nl4)




Programming Toolbox: NumPy

Basic operations are applied elementwise (to each item of a list)

nl = np.arange (4) .reshape (2, 2)
print(nl)
nl2 = nl * 2

print (nl2)
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# Matrix multiplication
10| # 0*0+1*4 0*0+1*6
11| # 2*0+3*4 2*%243%6
12| print(nl.dot (nl2))

Explore on your own: https://numpy.org/devdocs/



https://numpy.org/devdocs/

