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CS 115, Autumn 2021

Lecture 29: lists; files

YOU WANT YOURCOUSIN To SEND YoU A FILE? EASY.
HE CAN EMAIL IT TO— ... OH, ITS 25 MB? HMM...

DO EITHER OF YOU HAVE AN FTP SERVER? N0, RGHT.
\
IF YOU HAD WER HOSTING, YOU CoulLD UPLOAD IT..

|
HMM. WE COULD TRY ONE OF THOSE MEGASHAREUPLOAD SITES,
BUT THEYRE FLAKY AND FULL OF DELAYS AND PORN FOPUPS.

(
HOW ABOUT AIM DIRELT CONNECT? ANYONE STILL USE THAT?
\
OH, WAIT, DROPBOX! 1T’ TS RECENT STARTUP FRom A FEW
YEARS BACK. THAT SYNCS FOLDERS BETWEEN COMPUTERS.
YOU JUST NEED TO MAKE AN ACCOUNT, msmmE—-

OH, HE :rusrmovs

OVER To YOUR HOUSE

WITH n US[B DRIVE?
? UH, cwt, THAT

T LIKE HOW WEVE HAD THE INTERNET FOR DECADES,
YET *SENDING FILES" IS SOMETHING EARLY
ADOPTERS ARE STILL FIGURING OUT HOW To DO.

Thanks to Marty Stepp and Stuart Reges for parts of these slides
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Can we solve this problem?

* Consider the following program (input underlined):

How many days' temperatures? 17
Day 1's high temp: 45

Day 2's high temp: 44
Pays 3 hiigh temps =39
Bl licaasigle e B A B (jii::i:i)
B hva o i ah e e b o T i e T &
Day 6's high temp: 46
e S e P e e Ty Onaa ST |

Average temp = 44.6
4 days were above average.
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Lists and for loops

e It is common to use for loops to access list elements.

Eor d-insrange (0558
IS O e UL I3 1) O ek b e S LA e A e Y T g
print() # output: 0 4 11 0 44 0 0 2

* Sometimes we assign each element a value in a loop.

el G E S et N e Balo oW GRS UL
numbers[i] = 2 * i

RaeX- 0= gy 2nnang ot b g n 7
value| 0 | 2 |4 | 6 | 8 10|12 |14
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feqr ()

e Use 1len () to find the number of elements in a list.

for 1 in range (0, len(numbers)):
Rtirtrtnumberessakeaatiaib e pdaataly
# output: 0 2 4 6 8 10 12 14

e What expressions refer to:
» The last element of any list?
» The middle element?




e
Lists and for loops

* You can also loop directly over lists:

R e e e S S e e S e B

PO rnunber ST Ll St
print (str (number) + " ", end='")

print () # output: 1 3 6 23 43 12

» Each element in 1ist is stored in the number variable, a

different one on each iteration

« The first time through number is 1

« The second time through number is 3
« The third time through number is 6
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Weather question

* Use a list to solve the weather problem:

How many days' temperatures? 17
Bl v o e e dar e ele i oy 6o

Bayazsahightemps 44
Day 3's high temp: 39
Day 4's high temp: 48
PayosSltgihigh temps37
Day 6's high temp: 46
Pasyrabtsshiighetemp 53

Average temp = 44.6
4 days were above average.
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Weather answer

# Reads temperatures from the user, computes average and # days above average.
def main() :

days = int (input ("How many days' temperatures? "))

temps = [0] * days # list to store days' temperatures
sum = 0

O P s R O B LR (e po e AR B e # read/store each day's temperature

femps fil  =rintiinput G ey R e R g R e m s e )
sum += temps[i]
average = sum / days

count = 0 # see if each day is above average
for 1 in range (0, days):
if (temps[i] > average):
ORI E =R
# report results
print ("Average temp = " + str (average))
print (str (count) + " days above average")
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Weather question 2

* Modify the weather program to print the following output:

Type 1in a temperature or "done" to finish

Day 1t sshigh Lemp: 45
Day 2's high temp: 44
Baysss Shaai s empsa9:
Day 4's high temp: 48
T TR o A 5 M S B AR ior o S
Day 6's high temp: 46
Day 7's high temp: 53
Day 7's high temp: done

Average temp = 44.6
4 days were above average.
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List declaration

name = []

» Example:
RS sT =t

Creates an empty
list
index

»ewe[]




List functions

Function Description
append (x) Add an item to the end of the list. Equivalentto a[len(a):] = [x].
extend (L) Extend the list by appending all the items in the given list. Equivalent

ftoaf[len(a):] = L

RV ARy R A e

Inserts an item at a given position. i is the index of the element before
which to insert, so a.insert (0, x) inserts at the front of the list.

remove (x)

Removes the first item from the list whose value is x. Errs if there is no
such item.

pop (1) Removes the item at the given position in the list, and returns it.
a.pop () removes and returns the last item in the list.

clear () Remove all items from the list.

index (x) Returns the index in the list of the first item whose value is x. Errs if
there is no such item.

count (x) Returns the number of times x appears in the list.

sort () Sort the items of the list

Fevesear) Reverses the elements of the list

copy () Return a copy of the list.

—
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Weather 2 answer

# Reads temperatures from the user, computes average and
# days above average.
def main () :

OB c B aN o S K VS TSR S oo S o1 =) 0] S =B D Bl S KT O N ARA AT 0 (O haT SR e o K e R g RS H QB

temps = [] # list to store days' temperatures

sum = 0

done = input("Day 1's high temp: ")

day = 1

while (done != "done"): # read/store each day's temperature
done = int (done)

sum += done
temps.append (done)
TN AR S o e Dy e R T A e e S SR e e e A )

day += 1
average = sum / day
(STBIBNE HE sl # see if each day is above average

A A o I A A E AN E e B R Loy et e L B
if (temps([i] > average):
count += 1
# report results
print ("Average temp = " + str (average))
print (str (count) + " days above average")
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Weather question 3

* Modify the weather program to print the following output:

How many days' temperatures? 7
|BF= AR BT She oviale dalma o =Y g e et o)

Day 2's high temp: 44
Day 3's high temp: 39
Day 4's high temp:
T A e Ao A S S ST
A A e A o DA e (T 10
Day 7's high temp:
Average temp = 44.6
4 days were above average.

5 I [ s
W [0y [ |00

Tenperabiire s hiayaddra 30 d e 3k e g3
SO R O O Ef 0 (¥ S BN 8 1 VAL SRS for Ea o R
Two hottest days: 53, 48

36
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Weather answer 3

# Reads temperatures from the user, computes average and
# days above average.
def main() :

daysienan G U O W I AN G ay, S EE P e L R S )

temps = [0] * days # list to store days' temperatures
sum = 0

oS mangenClad ayis ) # read/store each day's temperature

temps[i] = int(input(("Day " + (i + 1) + "'s high temp: ")))
sum += temps|[i]
average = sum / days

count = 0 # see if each day is above average
for i in range (0, days):
if (temps[i] > average) :
count += 1
# report results

print ("Average temp = " + str(average))

P e O R e e A e D O S A B G )

print ("Temperatures: " + str(temps)))

temps.sort ()

Rt R sCokde st rday s rsinat ro b GEemp iR s e s b Cremp SRR
SR aE U G BT Ol SR O N e Bl o S HEA® b A S SRl oo H o o B S =11 S 1 el 0 B iy S eSO, e o o 08 B = D001 O 0 oV 9

13
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"list mystery" problem

e traversal: An examination of each element of a list.

* What element values are stored in the following list?

Sl e e S e e e e

Bor s rrn e angeCilEas e nfaiEac o
B e e W [ ] e R o e g e )
T R e S e W B e v B )

ndex 02 e85 5556
value| 1 | 7 110|12]| 8 | 14| 22

14
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File Input/output (I/0)
* name = open('filename")

» opens the given file for reading, and returns a file
object

* name.readlines () - file's entire contents as a string

>>> £ = open ("weather.txt")
>>> f.readlines ()
['42', '34', '35', '4¢', '45', '43', '43', '49']

15
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File paths

* absolute path: specifies a drive or a top "/ folder
C:/Documents/smith/hw6/input/data.csv

 Windows can also use backslashes to separate
folders.

* relative path: does not specify any top-level folder
names.dat
tnput Zkinglear. t Xt

» Assumed to be relative to the current directory:
file = open("data/readme. txt")

If our programisin H:/hwo6 ,
open Will look for H:/hwé6/data/readme.txt

16
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File input question

e We have a file weather.txt: e
o

A9l
7.4
e,
1875
i
14.

O O U1 00

» Write a program that prints the change in temperature
between each pair of neighboring days.

ot zisEor 2 E b chanige sl

23w ton Yl vchangeri=s=4 2
e R e e e e )
s EoR2 2 a8 e angeir—nlihad
A o B Rk K O R ] 0 = B (= it 4 SRS
g Siton=l g chahge s =205

sl bosbde st s anges=ylbeiny

3k
e —
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File input answer

# Displays changes in temperature from data in an input file.

def main () :
input = open ("weather. txt"))
lines = input.readlines()
prev = float (lines[0]) # fencepost

Eoismisss s an g e e Gl Eine S o)

next = float(lines[i])
print (prev, "to", next, ", change =", (next - prev))
pPReEtineset

18
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Gas prices question

* Write a program that reads a file gasprices.txt
» Format: Belgium $/gal US $/gal date ...

82033 Sy 2l eSS S s S e

* The program should print the average gas price over all
data in the file for both countries:

Belgium average: 8.3
USA average: 3.9

352
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Multiple tokens on one line

You can use read to read the whole file into a string and
the split function to break a file apart

e str.split () - splits a string on blank space
o str.split (other_str) - splits a string on occurrences
of the other string

>>> £ = open ("hours.txt")
>>> text = f.read()
'l 2\n45 6\n"

>>> f = text.split()
[ll', 121, '45', 16']

20
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Looping through a file

* The result of split can be used in a for ... in loop
* A template for reading files in Python:

file = open ("filename")

EeekE o oFariie o i)

text = text.split ()

DR g e et et
statements

21




/i_ _
Gas prices solution

def main () :

file = open ("gasprices.txt")
belgium = 0

usa - =+0
count =0
lines = file.read() .split ()

S O e L 3 B Yo A L= B (10 i £ H N 0 Y SH o R o

belgium += float(lines[i])
usa += float(lines[i + 17)

print ("Belgium average:", (belgium / count),
"$/gal")

print ("USA average:", (usa / count),

"$/gal")




