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Announcements

CSci 127 (Hunter)

o Special Guest: President Jennifer Raab!

o Each lecture includes a survey of computing
research and tech in NYC.

Today: Dr. Judy Spitz, Founding Director of

Women in Technology & Entrepreneurship in
New York (WiTNY)

£ DA
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CS Survey Talk

THIS IS WHAT A Dr. Judy Spitz
THE FUTURE ‘ T Founding Director
OF TECH Y. WiTNY
LOOKS LIKE N WL

WITNY
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In Pairs or Triples:

Predict what the code will do:

motto = "Mihi Cura Futuri®

1 = len(motto)

for 1 in range(l):
print(motto[i])

for j in range(l-1,-1,-1):
print(motto[3j])

import matplotlib.pyplot as plt
import numpy as np

img = plt.imread('csBridge.png')
plt.imshow(img)

plt.show()

height = img.shape[@]

width = img.shape[1]

img2 = img[:height/2, :width/2]
plt.imshow(img2)

plt.show()

o And, design a program that asks maps time of day versus last

month’s 311 complaints.
(Design only the pseudocode.)
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Frequently Asked Questions

From lecture slips & recitation sections.
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Frequently Asked Questions

From lecture slips & recitation sections.

@ Pandas? Can't we go back to turtles? | like turtles better!
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Frequently Asked Questions

From lecture slips & recitation sections.

@ Pandas? Can't we go back to turtles? | like turtles better!
Turtles will reappear, albeit briefly, in Labs 8 & 10.

We will do more with Pandas since it’s an incredibly useful & popular package for
structured data. We hope you will soon like Pandas a much as turtles.
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Frequently Asked Questions
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@ Pandas? Can't we go back to turtles? | like turtles better!

Turtles will reappear, albeit briefly, in Labs 8 & 10.
We will do more with Pandas since it’s an incredibly useful & popular package for
structured data. We hope you will soon like Pandas a much as turtles.

@ Can you explain again when to use brackets and parenthesis?
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Frequently Asked Questions

From lecture slips & recitation sections.

@ Pandas? Can't we go back to turtles? | like turtles better!
Turtles will reappear, albeit briefly, in Labs 8 & 10.
We will do more with Pandas since it’s an incredibly useful & popular package for
structured data. We hope you will soon like Pandas a much as turtles.
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Frequently Asked Questions

From lecture slips & recitation sections.

@ Pandas? Can't we go back to turtles? | like turtles better!

Turtles will reappear, albeit briefly, in Labs 8 & 10.
We will do more with Pandas since it’s an incredibly useful & popular package for
structured data. We hope you will soon like Pandas a much as turtles.

@ Can you explain again when to use brackets and parenthesis?

Parenthesis are for functions: ex: print ("CUNY") or tess.left (45)
Brackets are used for access items in a list or string: ex: message[3]

@ I'd like to do more. Any suggestions?
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Frequently Asked Questions

From lecture slips & recitation sections.

@ Pandas? Can't we go back to turtles? | like turtles better!

Turtles will reappear, albeit briefly, in Labs 8 & 10.
We will do more with Pandas since it’s an incredibly useful & popular package for
structured data. We hope you will soon like Pandas a much as turtles.

@ Can you explain again when to use brackets and parenthesis?

Parenthesis are for functions: ex: print ("CUNY") or tess.left (45)
Brackets are used for access items in a list or string: ex: message[3]

@ I'd like to do more. Any suggestions?

» Hunter CS has an ACM Chapter & Women in CS Clubs.
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Frequently Asked Questions

From lecture slips & recitation sections.

@ Pandas? Can't we go back to turtles? | like turtles better!

Turtles will reappear, albeit briefly, in Labs 8 & 10.
We will do more with Pandas since it’s an incredibly useful & popular package for
structured data. We hope you will soon like Pandas a much as turtles.

@ Can you explain again when to use brackets and parenthesis?

Parenthesis are for functions: ex: print ("CUNY") or tess.left (45)
Brackets are used for access items in a list or string: ex: message[3]

@ I'd like to do more. Any suggestions?

» Hunter CS has an ACM Chapter & Women in CS Clubs.
» Tech Meetups: both via CUNY (next: MongoDB, 11/2) and across
city (focused on just about everything tech).
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Frequently Asked Questions

From lecture slips & recitation sections.

@ Pandas? Can't we go back to turtles? | like turtles better!
Turtles will reappear, albeit briefly, in Labs 8 & 10.
We will do more with Pandas since it’s an incredibly useful & popular package for
structured data. We hope you will soon like Pandas a much as turtles.
@ Can you explain again when to use brackets and parenthesis?
Parenthesis are for functions: ex: print ("CUNY") or tess.left (45)
Brackets are used for access items in a list or string: ex: message[3]

@ I'd like to do more. Any suggestions?
» Hunter CS has an ACM Chapter & Women in CS Clubs.
» Tech Meetups: both via CUNY (next: MongoDB, 11/2) and across

city (focused on just about everything tech).
» Hackathons: upcoming student-focused: Brooklyn Navy Yard 11/10.
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Today's Topics

o CS Survey: Judy Spitz of WiTNY

o Recap: Pandas (Accessing formatted
data) & Prep |

o Introduction to Functions

o Final Exam Overview

=} = = E DQAC
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In Pairs or Triples:

Predict what the code will do:

motto = "Mihi Cura Futuri®

1 = len(motto)

for 1 in range(l):
print(motto[i])

for j in range(l-1,-1,-1):
print(motto[3j])

import matplotlib.pyplot as plt
import numpy as np

img = plt.imread('csBridge.png')
plt.imshow(img)

plt.show()

height = img.shape[@]

width = img.shape[1]

img2 = img[:height/2, :width/2]
plt.imshow(img2)

plt.show()

o And, design a program that asks maps time of day versus last

month’s 311 complaints.
(Design only the pseudocode.)
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Python Tutor

motto = "Mihi Cura Futuri"
1 = len(motto)
for i in range(l): .
print(motto[i]) (Demo Wlth pythonTutor)
for j in range(l-1,-1,-1):
print(motto[j1)
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Structured Data

pandas

Yir = B8z + i + €

]

o Common to have data structured in a spread sheet

CSci 127 (Hunter)
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Structured Data

pandas

¥, 3’z Lhi + €t

e

o Common to have data structured in a spread sheet.

o The text file version is called CSV for comma separated values.
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Structured Data

panda

¥, 3’z Lhi + €t

e

o Common to have data structured in a spread sheet.

o The text file version is called CSV for comma separated values.

o Each row is a line; columns are separated by commas.
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Structured Data

panda

) e €

e

o Common to have data structured in a spread sheet.

o The text file version is called CSV for comma separated values.
o Each row is a line; columns are separated by commas.
o We will use the popular Python Data Analysis Library (Pandas).
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Structured Data

© © o o

©

panda

) e [

e

Common to have data structured in a spread sheet.

The text file version is called CSV for comma separated values.

Each row is a line; columns are separated by commas.

We will use the popular Python Data Analysis Library (Pandas).

To use, add to the top of your file:

import pandas as pd
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Structured Data

© © o o

©

pandas

) e

e

Common to have data structured in a spread sheet.

The text file version is called CSV for comma separated values.

Each row is a line; columns are separated by commas.

We will use the popular Python Data Analysis Library (Pandas).

To use, add to the top of your file:
import pandas as pd

To read in a CSV file:
myVar = pd.read_csv("myFile.csv")
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Example: Reading in CSV Files

Souroer butpau/Jan-wikipedia.org/vixi /Demographicn o ow tork City 111
Tirol Canens afior the consoiidntion of the'tive boressterrsir

‘{c«:x,Munhuun,Brwwklyn.Vuwn:,szunx,ﬂubcn Toland,Total

27,49447

1890, 1441216, 838547, 87050, 88908, 51693, 2507414
1900, 1850093, 1166583, 152959, 200507 7021, 3437202

1500, 1428285, 2830936, 1091375, 168972, xsil:x Toniess
1990, 1497536, 2300664, 1951598, 1203789, 3709777322564
2010, 1585873, 2504700, 2230772, 1365109, 468730, 8175133
2015, 1644510, 2636735, 2339150, 1455444, 474556, 8550405

nycHistPop.csv

In Lab 6
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Example: Reading in CSV Files

import matplotlib.pyplot as plt
import pandas as pd

Souroer butpau/Jan-wikipedia.org/vixi /Demographicn o ow tork City 111
Tirol Canens after the consoiidation of the'£ive beressharers |

fear Hanhattan, Broskiyn Queens Bron, Skaten Teland, Total

90 scsrsae aso0sedriasison,aosTes 37800y Tszases
2070,1383873, 2504700, 2230722, 1385109, 468730, 0175133
D06, 1e4as10, 2636758, 2390150, 1455404, 474538, 8550408

nycHistPop.csv

In Lab 6

NE
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Example: Reading in CSV Files

{fanwivipesia-ors/six pomoseaphics oy tor
Tirol Canens afior the conoiidntion of the'Tive boresshe

shestan.Brooklym Gucens Bronn Siaten Islend Total

iadione, susw s'mso sssus slsn P
00, 1850093, 1 7021, 3437202

/1595073 2504700, 2230722, 1385108, 469730, 8175133
I Leassia, 2656798, 2o30150, 45sed, A Tessa,assot0s

nycHistPop.csv

In Lab 6

CSci 127 (Hunter)

import matplotlib.pyplot as plt
import pandas as pd

pop

Lecture 7: tinyurl.com/ybgz7bks 18 October 2017

pd.read csv(’nycHistPop.csv’,skiprows=5)
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Example: Reading in CSV Files

import matplotlib.pyplot as plt
import pandas as pd

pop = pd.read csv(’nycHistPop.csv’,skiprows=5)

Tirol Canens afior the conoiidntion of the'Tive boresshe

R pl t.show ()

pop.plot(x="Year")

1900, 1930033 166552 152985 200507, 47021 3437202

ase: 307:
I Leassia, 2656798, 2o30150, 45sed, A Tessa,assot0s

nycHistPop.csv

In Lab 6
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Example: Reading in CSV Files

n-iipeats-org/uixi/pemopcaphicn of_tow York cio
Tirst Consus attor.tne sonaoiidation of tho

Five borosghs

fretinvits Busw s'mso sssus slsn zsomu
1900, 1650093, 1166503

2010,1585073, 2504
2015, 1644510, 2636735, 2339150, 1455444, 474556, 8550405

700, 2230722138510, 469730, 8175133

nycHistPop.csv

In Lab 6

CSci 127 (Hunter)

import matplotlib.pyplot as plt
import pandas as pd
pop = pd.read csv(’nycHistPop.csv’,skiprows=5)

pop.plot(x="Year")
plt.show()

9000000
— Manhattan
000000 —— Brookiyn
— Queens
Bronx
7000000 Staten Island
—— Total
6000000
5000000
4000000
3000000
2000000
1000000
0 —
1698 1820 1870 1920 1970 015

Year

[m] = = =
18 October 2017
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Series in Pandas

o Series can store a column or row of a
DataFrame.
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Series in Pandas

o Series can store a column or row of a
DataFrame.

o Example: pop["Manhattan"] is the Series
corresponding to the column of Manhattan
data.
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Series in Pandas

o Series can store a column or row of a
DataFrame.

o Example: pop["Manhattan"] is the Series
corresponding to the column of Manhattan
data.

o Example:
print ("The largest number living in
the Bronx is", pop["Bronx"].max())
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In Pairs or Triples:

Predict what the code will do:

motto = "Mihi Cura Futuri®

1 = len(motto)

for 1 in range(l):
print(motto[i])

for j in range(l-1,-1,-1):
print(motto[3j])

import matplotlib.pyplot as plt
import numpy as np

img = plt.imread('csBridge.png')
plt.imshow(img)

plt.show()

height = img.shape[@]

width = img.shape[1]

img2 = img[:height/2, :width/2]
plt.imshow(img2)

plt.show()

o And, design a program that asks maps time of day versus last

month’s 311 complaints.
(Design only the pseudocode.)
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Design Question

And, design a program that asks maps time of day versus last month’s 311
complaints.

(Design only the pseudocode.)
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Design Question

And, design a program that asks maps time of day versus last month’s 311
complaints.

(Design only the pseudocode.)
How to approach this:

o Create a “To Do" list of what your program has to accomplish.
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Design Question

And, design a program that asks maps time of day versus last month’s 311
complaints.

(Design only the pseudocode.)

How to approach this:

o Create a “To Do" list of what your program has to accomplish.
o Read through the problem, and break it into “To Do" items.
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Design Question

And, design a program that asks maps time of day versus last month’s 311
complaints.

(Design only the pseudocode.)

How to approach this:
o Create a “To Do" list of what your program has to accomplish.
o Read through the problem, and break it into “To Do" items.

o Don't worry if you don't know how to do all the items you write down.
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Design Question
And, design a program that asks maps time of day versus last month’s 311
complaints.

(Design only the pseudocode.)

How to approach this:

©

Create a “To Do" list of what your program has to accomplish.
Read through the problem, and break it into “To Do" items.

Don't worry if you don't know how to do all the items you write down.
Example:

©

©

©
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Design Question

And, design a program that asks maps time of day versus last month’s 311
complaints.

(Design only the pseudocode.)

How to approach this:
o Create a “To Do" list of what your program has to accomplish.
o Read through the problem, and break it into “To Do" items.

o Don't worry if you don't know how to do all the items you write down.
o Example:

@ Find data set (great place to look: NYC OpenData).
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Design Question

And, design a program that asks maps time of day versus last month’s 311
complaints.

(Design only the pseudocode.)

How to approach this:
o Create a “To Do" list of what your program has to accomplish.
o Read through the problem, and break it into “To Do" items.
o Don't worry if you don't know how to do all the items you write down.

o Example:

@ Find data set (great place to look: NYC OpenData).
@ Open up the CSV file.
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Design Question

And, design a program that asks maps time of day versus last month’s 311
complaints.

(Design only the pseudocode.)

How to approach this:

o Create a “To Do" list of what your program has to accomplish.
o Read through the problem, and break it into “To Do" items.

o Don't worry if you don't know how to do all the items you write down.
o Example:

@ Find data set (great place to look: NYC OpenData).
@ Open up the CSV file.

@ Count the number of complaints for each time.
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Design Question

And, design a program that asks maps time of day versus last month’s 311
complaints.

(Design only the pseudocode.)

How to approach this:
o Create a “To Do" list of what your program has to accomplish.
o Read through the problem, and break it into “To Do" items.
o Don't worry if you don't know how to do all the items you write down.

o Example:

@ Find data set (great place to look: NYC OpenData).
@ Open up the CSV file.

@ Count the number of complaints for each time.
@ Save the counts in a new column.
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Design Question

And, design a program that asks maps time of day versus last month’s 311
complaints.
(Design only the pseudocode.)

How to approach this:

©

Create a “To Do" list of what your program has to accomplish.

©

Read through the problem, and break it into “To Do" items.

©

Don't worry if you don't know how to do all the items you write down.

©

Example:

@ Find data set (great place to look: NYC OpenData).
@ Open up the CSV file.

@ Count the number of complaints for each time.

@ Save the counts in a new column.

® Create a plot of time versus counts.
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Design Question
And, design a program that asks maps time of day versus last month’s 311
complaints.

(Design only the pseudocode.)

How to approach this:

©

Create a “To Do" list of what your program has to accomplish.

©

Read through the problem, and break it into “To Do" items.

©

Don't worry if you don't know how to do all the items you write down.

©

Example:

@ Find data set (great place to look: NYC OpenData).
@ Open up the CSV file.

@ Count the number of complaints for each time.

@ Save the counts in a new column.

® Create a plot of time versus counts.

® Display the plot.
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Final Prep, #1

(1) Write Python code that prompts the user for distance in

kilometers, and prints out the distance in miles.
Useful formula: miles = 0.621 - kilometers.

(2) What is the output of the following:

a=4

b = ax*2
c=b %5
d=b//5
print(a,b,c,d)
a,b = b,c
print(a,b,c,d)
a=b% 2
print(a,b,c,d)

CSci 127 (Hunter)

Lecture 7: tinyurl.com/ybgz7bks
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Final Prep, #1

(1) Write Python code that prompts the user for distance in
kilometers, and prints out the distance in miles.
Useful formula: miles = 0.621 - kilometers.
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Final Prep, #1

(1) Write Python code that prompts the user for distance in
kilometers, and prints out the distance in miles.
Useful formula: miles = 0.621 - kilometers.

# Your name
# Program converts kilometers to miles
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Final Prep, #1

(1) Write Python code that prompts the user for distance in
kilometers, and prints out the distance in miles.
Useful formula: miles = 0.621 - kilometers.

# Your name
# Program converts kilometers to miles

km = float(input(’Enter kilometers’))
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Final Prep, #1

(1) Write Python code that prompts the user for distance in
kilometers, and prints out the distance in miles.
Useful formula: miles = 0.621 - kilometers.

# Your name
# Program converts kilometers to miles

km = float(input(’Enter kilometers’))
miles = 0.621 * km
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Final Prep, #1

(1) Write Python code that prompts the user for distance in
kilometers, and prints out the distance in miles.
Useful formula: miles = 0.621 - kilometers.

# Your name
# Program converts kilometers to miles

km = float(input(’Enter kilometers’))
miles = 0.621 * km

print (km)
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Python Tutor

(2) What is the output of the following
a
b

B

Y9 Ao

. (Demo with pythonTutor)
print(a,b,c,d)

a=b%2
print(a,b,c,d)
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Functions

@ Functions are a way to break code into pieces,
that can be easily reused.

#Name: your name here

#Date: October 2017
#This program, uses functions,

# says hello to the world!
def mainQ):
print("Hello, World!™)
if __name__ = "__main__":
mainQ)
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Functions

@ Functions are a way to break code into pieces,
that can be easily reused.

#Name: your name here @ Many languages require that all code must be
#Date: October 2017 . . R

#This program, uses functions, organlzed with functions.

# says hello to the world!

def mainQ):

print("Hello, World!™)

if __name__ == "__main__":
mainQ)
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Functions

@ Functions are a way to break code into pieces,
that can be easily reused.

#Name:  your name here O Many languages require that all code must be
#Date: October 2017 . . R
#This program, uses functions, organlzed with functions.
# says hello to the world! . . .
@ The opening function is often called main()
def mainQ):
print("Hello, World!™)

if __name__ == "__main__":
mainQ)
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Functions

@ Functions are a way to break code into pieces,
that can be easily reused.

#Name:  your name here O Many languages require that all code must be
#Date: October 2017 . . R
#This program, uses functions, organlzed with functions.
# says hello to the world! . . .
The opening function is often called main()

def mainQ):

print("Hello, World!") @ You call or invoke a function by typing its name,
if __name__ = "__main__": followed by any inputs, surrounded by parenthesis:

mainQ)
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Functions

@ Functions are a way to break code into pieces,
that can be easily reused.

#Name: your name here @ Many languages require that all code must be
#Date: October 2017 . . R
#This program, uses functions, organlzed with functions.
# says hello to the world! . . .
The opening function is often called main()

def mainQ):

print("Hello, World!") @ You call or invoke a function by typing its name,
if __name__ = "__main__": followed by any inputs, surrounded by parenthesis:

main© Example: print("Hello", "World")
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Functions

@ Functions are a way to break code into pieces,
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“Hello, World!" with Functions

#Name: your name here
#Date: October 2017
#This program, uses functions,

# says hello to the world!
def main(Q):
print("Hello, World!™)
if __name__ == "__main__":
main()

= =) E E E 9ace
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Python Tutor

#Name: your name here
#Date: October 2017
#This program, uses functions,

# says hello to the world!

def mainQ): (Demo with pythonTutor)
print("Hello, World!™)

if __name__ == "__main__":
main()

[m] = = =
Lecture 7: tinyurl.com/ybgz7bks 18 October 2017 19 /27
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In Pairs or Triples:

Predict what the code will do:

def monthString(monthNum):

Takes as input a number, monthNum, and
returns the corresponding month name as a string

def totalWithTax(food,tip): Example: monthString(l) r?turns "Janugry".
Assumes that input is an integer ranging from 1
total = @
tax = 0.0875
total = food + food * tax monthString = ""
total = total + tip
return(total)
### FILL IN YOUR CODE HERE ###
lunch = float(input('Enter lunch total: ')) zi Sﬁher.thiﬂ y°u{ namet?bove’ :z
1Tip = float(input('Enter lunch tip:"' }) s 1s the only section

#itH h in thi . HH#
1Total - totalWithTax(lunch, 1Tip) AT

print('Lunch total is', 1Total)

return(monthString)
dinner= float(input('Enter dinner total: ')) )
dTip = float(input('Enter dinner tip:' )) def mainQ: ) )
dTotal = totalWithTax(dinner, dTip) n = int(input('Enter the number of the month: ")

mString = monthString(n)

print('Dinner total is', dTotal) print('The month is', mString)

o F = = £ DA
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Python Tutor

def totalWithTax(food,tip):
total = @
tax = 0.0875
total = food + food * tax

total = total + tip
return(total)

lunch = float(input('Enter lunch total: ')) .
1Tip = float(input('Enter lunch tip:' )) D h
1Total - totalWithTax(lunch, 1Tip) ( emo wit PYthonTUtor
print('Lunch total is', 1Total)

dinner= float(input('Enter dinner total: ')
dTip = float(input('Enter dinner tip:' )
dTotal - totalWithTax(dinner, dTip)
print('Dinner total is', dTotal)
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IDLE

def monthString(nonthNum):

Takes as input a number, monthium,

Feturns the corresponding nonth name as a string
Exanple: monthString(1) returns “January

Assunes that input is an integer ranging from 1 to 12

ronthString =

o (Demo with IDLE)
s

.

n = intCinput('Enter the number of the month: '))

mString = ronthString(n)
printC'The ronth is', mString)

[m] = = =

DA
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In Pairs or Triples:

Predict what the code will do:

#(CSci 127 Teaching Staff
#Triangles two ways...
import turtle

def setUp(t, dist, col):
t.penup(Q)
t.forward(dist)
t.pendown()
t.color(col)

def nestedTriangle(t, side):
if side > 10:
for i in range(3):
t.forward(side)
t.left(120)
nestedTriangle(t, side/2)

def fractalTriangle(t, side):
if side > 10:
for i in range(3):
t.forward(side)
t.left(120)
fractalTriangle(t, side/2)

CSci 127 (Hunter)

[def main():

t

Lecture 7: tinyurl.com/ybgz7bks

nessa = turtle.Turtle()
setUp(nessa, 100, "violet")
nestedTriangle(nessa, 160)

frank = turtle.Turtle()
setUp(frank, -100, "red")
fractalTriangle(frank, 160)

if __name__ == "__main__":

main()
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IDLE

#CSci 127 Teaching Staff
#Triangles two ways.
import turtle

def setUp(t, dist, col):
t.penup()
t. forward(dist)
t.pendown()
t.color(col)

def nestedTriangleCt, side): i
if side > 1
o> 0 (Demo with IDLE)

t.forward(side)
t.1eft(120)
nestedTriangle(t, side/2)
def fractalTriangleCt, side):

f side > 10:

for i in range(3):

t. forward(side)
t.1eft(120)

fractalTriangleCt, side/2)

CSci 127 (Hunter)

Lecture 7: tinyurl.com/ybgz7bks

18 October 2017 24 /27



Recap: Functions

@ Functions are a way to break code into pieces,
#Name: your name here

#Date: October 2017 that can be easily reused.
#This program, uses functions,
# says hello to the world!
def mainQ):
print("Hello, World!™)
if __name__ = "__main__":
mainQ)
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Recap: Functions

#Name: your name here

#Date: October 2017

#This program, uses functions,
# says hello to the world!

F mainQ):
print("Hello, World!™)

if __name__ == "__main__":
mainQ)

CSci 127 (Hunter)

@ Functions are a way to break code into pieces,
that can be easily reused.

@ You call or invoke a function by typing its name,
followed by any inputs, surrounded by parenthesis:
Example: print("Hello", "World")

@ Can write, or define your own functions,
which are stored, until invoked or called.
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Final Prep

o The last 5 minutes of lecture will be
on mock final exam questions.
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Final Prep

o The last 5 minutes of lecture will be
on mock final exam questions.

o Pull out a sheet of paper, and do as
much as you can before class ends.
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Final Prep

o The last 5 minutes of lecture will be
on mock final exam questions.

o Pull out a sheet of paper, and do as
much as you can before class ends.

o Will discuss solutions next lecture.
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