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lst = [“ant”, “bat”, “cat”, “dog”]
for i in range(len(lst))

print(i, lst[i])

I is for …

• Identity
• Who are you? Computer Science Student

• Invariant
• Reasoning formally and informally about loops

• Internet
• Network of networks

• Far more than that!
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Lynn Conway
Seee Wikipediaa andd lynnconway.com

• Helpedd inventt dynamicc schedulingg 
earlyy '60ss IBM
• Transgender,, firedd inn ‘68
• IBMM apologizedd inn 20200 (522 yearss 
later)

• Joinedd Xeroxx Parcc inn 1979
• Revolutionizedd VLSII designn withh 
Carverr Mead

• Joinedd U.. Michigann 1985
• NAEE '89,, IEEEE Pioneerr ‘09
• Professorr andd Dean,, retiredd '98

“If you want to 
change the future, 
start living as if you 
are already there.”

Announcements
• APT-22 duee Thursday!

• Remember you get 24-hour grace period, can’t 
turn in after that!

• Assignmentt 22 Turtless outt – duee Tuess Febb 15

• Labb 55 Fridayy – Prelabb outt now
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Plan for the Day

• Accumulator Pattern

• Range

• Loop Index

• Loop Tracing

• Files
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The Accumulator Pattern

• Pattern you will see with a lot of loops

• Here is the pattern: 

• Initialize a variable

• loop over a sequence (list or string)
• Accumulate (add a little more to variable)

• Do something with variable (result)
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Example of Accumulator Pattern
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Example of Accumulator Pattern
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lsta = [3, 7, 8, 2, 6]
print(sumlist(lsta))

Output:  
26



Example 2: Accumulator Pattern

2/8/22 Compsci 101, Spring 2022 11

Example 2: Accumulator Pattern
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word = "giraffe"
print(numLetters(word))

Output:

REVIEW: Looping over Sequences

• Let’ss exploree this:

• Given a sentence:
• “Duke Computer Science is so much fun!”

• How do we create this sentence?
• “Dk Cmptr Scnc s s mch fn!”

• Input is sentence. Output has vowels removed
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Accumulator Pattern: NoVowels
• “Forr eachh character,, iff it’ss nott aa vowell addd itt too thee 

outputt string”

• Accumulatorr pattern:: changee aa variablee inn aa loop

• Accumulate a value while iterating through loop
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range() Sequence

• range(y) – starts at 0 and goes up to but doesn't 
include y: 0 … (y-1)

• range(x,y): x ... (y-1)

• Sounds familiar? Slicing!

• Sequence that provides access to int values
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Example

range(5)

list(range(5))

range(5)[0]

range(5)[4]

range(5)[5]

range(5,10)

list(range(5,10))

range(5,10)[3]

for x in range(3):

print(x)
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Range Examples

• Access all the values in a list to print them

• Use the “for each in sequence” pattern
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lst = [“ant”, “bat”, “cat”, “dog”]
for s in lst:

print(s)

Range Examples

• Access all the values in a list to print them

• Use an index to access ith element
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lst = [“ant”, “bat”, “cat”, “dog”]
for i in range(len(lst))

print(i, lst[i])



Repetition with Range

• SSometimess ratherr thann loopingg overr aa sequencee off 
valuess youu wantt too repeatt ## times

• Do this 4 times

• Do that 250 times

• Cann doo thiss withh thee Pythonn rangee function!

• If don’t care about the value in the range (e.g. 
“Do this four times”), can do:
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WOTO-1 – Accumulator, Range
http://bit.ly/101s22-0208-1 
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Code-Tracing a Loop

1. Findd thee changingg variables/expressions

2. Createe table,, columnss aree variables/expressions

1. First column is loop variable

2. Add columns to help track everything else

3. Eachh roww iss ann iterationn off thee loop

1. Before execute code block, copy down each 
variable’s value

2. Execute code block, update a value in the row 
as it changes
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Code-Tracing a Loop

1. Findd thee changingg variables/expressions

2. Createe table,, columnss aree variables/expressions

1. First column is loop variable

2. Add columns to help track everything else
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What should be 
the table’s 
columns?



Fill in table
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1. Beforee executee codee 
block,, copyy downn 
eachh variable’ss value

2. Executee codee block,, 
updatee aa valuee inn thee 
roww ass itt changes

i idxMax lst[idxMax] lst[i] lst[idxMax] < lst[i]

mystery([2, 12, 4, 15, 15])

Fill in table
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1. Beforee executee codee 
block,, copyy downn 
eachh variable’ss value

2. Executee codee block,, 
updatee aa valuee inn thee 
roww ass itt changes

i idxMax lst[idxMax] lst[i] lst[idxMax] < lst[i]

0 0

mystery([2, 12, 4, 15, 15])#1

WOTO-2 Loop Tracing
http://bit.ly/101s22-0208-2

• Rememberr thee stepss 

• (1)) Findd thee changingg variable/expressions,, 

• (2)) Createe thee tablee withh thesee ass thee columnn 

• (3)) Eachh roww iss ann iterationn off thee loop
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Examples of Processing Data

• Lecturee 1:: countt letterss inn Bible

• Anotherr example:: Googlee Ngram viewer

• https://books.google.com/ngrams
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Studying Language Evolution

• Ngram informss howw wordss evolve

• Fromm friendd vss enemy
• https://www.youtube.com/watch?v=tFW7orQsBuo
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Sequences, Repetition
• Parameters?? Whatt aree theyy too thiss query?

• https://books.google.com/ngrams/graph?
content=friend%2Cenemy&year_start=19
00&year_end=2019&corpus=26&smoothi
ng=3&direct_url=t1%3B%2Cfriend%3B%
2Cc0%3B.t1%3B%2Cenemy%3B%2Cc0
#t1%3B%2Cfriend%3B%2Cc0%3B.t1%3
B%2Cenemy%3B%2Cc0
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Processing Data

• Howw doo wee findd thee longestt wordd inn ... Anyy text?

• Howw doo wee findd thee wordd thatt occurss thee most?

• Howw iss thiss relatedd too howw Googlee Searchh works?

• Textt filess cann bee viewedd ass sequences

• Sequences of lines

• Each line is a string

• Some clean-up because of ‘\n’
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s

File Pattern: One line at a time

• Simplestt andd reasonablyy efficientt Pythonn pattern
• Open, loop, close, return/process
• LineCounter.py 

• Filee ass sequence
• One line at-a-time

• Asymmetryy in
Openn vss Closee steps
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lineCount function

2/8/22 Compsci 101, Spring 2022 54

altCount function

• a
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•••••••••••••••••••• a

main
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File Objects

• AA filee iss ann object,, likee aa string
• Functions applied to object: len(“word”)
• To get file object use open(“data.txt”)
• What is returned? Integer value, file object

• Oftenn methodss (akaa function)) appliedd too object
• f.readlines(), f.read(), f.close()
• Just like: st.lower(), st.count(“e”)
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Text File Processing Pattern

• Seee modulee FileStuff.py
• If newline ’\n’ is read, call .strip()
• If want to break line into “words”, call .split()

• Processs thee listt returnedd byy .split()
• May need to convert strings to int or float or …

• Thee for line in f: patternn iss efficient

• Contrast list returned by f.readlines()
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FileStuff.py:  avgWord

• a
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• a

WOTO-3 Files
http://bit.ly/101s22-0208-3
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