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Lecture 28: lists

MY HORROR STORIES DON'T SEEM TO BE
PLAYING WELL TO THE YOUNGER GENERATION.

e

| BLAME PYTHON.

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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Why the problem is hard

* We need each input value twice:
» to compute the average (a cumulative sum)
» to count how many were above average

 We could read each value into a variable... but we:
» don't know how many days are needed until the program runs
» don't know how many variables to declare

* We need a way to declare many variables in one step.
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Lists

e list: object that stores many values.
 element: One value in a list.
» index: A 0-based integer to access an element from a list.

el s s s s e
S105 59 B A7 w6 A5 aad a3 ad ey
value | 12 | 49 [-2/26| 5 |17 | -6 |84 |72 3

T T T

element 0 element 4 element 9
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List initialization
name = [value, value, ... value]

 Example:
QB 1] S TSt R B cetaerd L s R e sy P (et N I e gt o

D o b A e s A
value| 12 (49| -2 26| 5 |17 | -6

» Useful when you know what the list's elements will be

name = [value] * count

 Example:
numbers = [0] * 4

iRdex 053 mm2ens s
value| 0O | O | 0 | O




—

Accessing elements

name [index] # access

name [index] = value # modify

e Example:
numbers = [0] * 2
numbers[0] = 27
numbers|[l] = -6

print (numbers[0])

if (numbers[l] < 0):
85 Sy S el (e B R B AR o e bt A B

index 0 1
value | 27 | -6
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Out-of-bounds

* Legal indexes to use []: between = list's length and the
list's length - 1.

» Reading or writing any index outside this range with [] will
Ccause an IndexError: list assignment index out of

range
 Example:

data =m0

Print td gt gk # okay

print (data[9]) # okay

print (data[-20]) # error

print (data[10]) # error
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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?
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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

Bayzalls
Pebyaaats
Bayisdets
Payiads
B aieres
Daytots
Payiaaians
Biamasn s
Average

bagh
high
high
kgl
%G o
high
high
high
temp

temp:
temp:
temp:
Eemp:s:
temp:
BT
temp:
temp:
.0

= 44

4 days were above

45
44

o IS lov 1413 e

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
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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
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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

20




