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any program you might want to write

objects
functions and modules
graphics, sound, and image 1/0O

arrays [P

conditionals and loops

oyly ;1 2ol (@88 (wjlop 9 apdy (2019

Math Text 1/0O

primitive data types assignment statements
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# tedious and error-prone - -

a0 = 0.0 byl sl eolawl b ¢ lads Ve al,l sl eolawl b ¢ lade Ogado SO
al = 0.0

a2 = 0.0 # easy alternative # handle huge amounts of data
a3 = 0.0 _ i _ -

24 - 0.0 a = [0] 10 a [0] 1000000

a5 = 0.0

a6 = 0.0 _ _

27 = 0.0 al[4] = 3.0 al[123456] = 3.0

a8 = 0.0

ad = 0.0 a[8] = 8.0 a[987654] = 8.0

a4 = 3.0

- X = a[4] + a[8] X = a[123456] + a[987654]

a8 = 8.0

; = a4 + a8
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SUITS = [‘Clubs’,

OORL ) laay)yl

9=l o lasl ol gy o ool O

‘Diamonds’, ‘Hearts’, ‘Spades’]

x = [0.30, 0.60, 0.10]
y = [0.50, 0.10, 0.40]
4 I
al,l ool Lol m/v( ‘Clubs’ )
o[« ‘Di ’
: .’_/7( D1 amonds%
2 ‘Hearts’
4
) )
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x = [0.30, 0.60, 0.10]
y = [0.50, 0.10, 0.40]

1 x[1] y[1] x[1]1*y[1] total

0.00
0 0.30 0.50 0.15 0.15

n = len(x)
total = O 1 0.60 0.10 0.06 0.21
for i in range(n): 2 0.10 0.40 0.04 0.25
total += x[1] * y[1] 0.25
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a = [] . LS
N () y s el sl 1l T )
or i in range(n): . . )
2 jio U T polic o5l 5 N g
a += [0.0]
a=[0.0] * n MOl (g,
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x = [0.30, 0.60, 0.10]
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al]
1 0 1 2 3 4 5 6
n = len(a) 3 1 4 1 5 9 2
for i in range(n // 2): 0 2 1 4 1 5 9 3
temp = ali
al[i] = a[n - 1 - 1]
aln - 1 - 1] = temp 2 ’ g > ! 4 ! ’
3 2 9 5 1 4 1 3
a = al[::-1] 2 9 5 1 4 1 3
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total = 0.0 total = 0.0
for i in range(len(a)): for v in a:

total += a[i] total += v
average = total / len(a) average = total / len(a)
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total = 0.0 b s
A Ten Ll ole oloss
for i in range(len(a)): P
sum 4.:‘ ‘).ol....c >
total += a[i] | A e
min )T areS o
average = total / len(a) max T P IPCONSURARY

average = float(sum(a)) / len(a)
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x = [0.30, 0.60, 0.10]

y = []
for v in x:
y += [v]

Ui o ;1 xtwl U gl)T ;) o < Sl

y = x[:]

# create a copy of x
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create an array with
random values

a = []

for i in range(n):

a += [random.random()]

alyl OBy i1 JBs sin

I

print the array values,
one per line

for v in a:
print(v)

find the maximum of the
array values

maximum = a[0]
for v in a[l:]:
if (v > maximum):
maximum = v

compute the average of
the array values

total = 0.0
for v in a:
total += v
average = total / len(a)

copy to another array

reverse the elements
within an array

b = []

for v in a:
b += [v]

n = len(a)

for i in range(n // 2):
temp = a[i]
al[i] = a[n - 1 - 1]

aln - 1 - 1] = temp
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SUITS = [‘Clubs’, ‘Diamonds’, ‘Hearts’, ‘Spades’]
RANKS= [52” £3!’ £4’, 55!’ ‘6’, 57!’ ‘8!, ‘9” ilO”
‘Jack’, ‘Queen’, ‘King’, ‘Ace’]

Solal O g0 4 O)l5 SO bl O
import random

rank = random.randrange(0, 1len(RANKS))

suit = random.randrange(0, len(SUITS)) g &
b o h

o &

rint(RANKS[rank] + “ of “ + SUITS[suit Pp®

P t( SLrank] [ D ‘10 of clubs’ — 'i'*'i'ﬁ;
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SUITS = [‘Clubs’, ‘Diamonds’, ‘Hearts’, ‘Spades’]
RANKS= [52” ‘3!’ ‘4!, 55!’ ‘6!, 57!’ ‘8!, ‘9” ilO”
‘Jack’, ‘Queen’, ‘King’, ‘Ace’]

import random

rank = random.choice(RANKS)

suit = random.choice(SUITS) g &
LNE S

& &

rint(rank + * of “ + suit V¥

P ( ) ‘10 of clubs’ —— 'i'*'i'ﬁ;
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deck = []
for rank in RANKS:

for suit in SUITS:

W NN DN DN

card = rank +
deck += [card]

of Clubs B.

of Diamonds
of Hearts
of Spades
of Clubs

of

SOulh WN

+ suit

of Clubs
of Clubs
of Clubs
of Clubs
of Clubs

(9 O L Pl g 59 aws Ko skl O

rank

0 1 2 3 4 5 6 7 8 9 10 11 12

2 3 4 5 6 7 8 9 10 J Q K A

?duﬁgksﬁ %ft? == r AT 4?L°¢9)t;'uﬁ“”)i H
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S wbildeck[1] U deck[0] slaen 5 o 5l (Bolas &)l Gl 1SS 0 O
oS al>deck[1] L) ooy bl dolai o\l O

h = len(deck)
for i in range(n):
r = random.randrange(0, 1 + 1)
temp = deck[r]
deck[r] = deck[1]
deck[1] = temp
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import random

o\

python sample.py 6 16

m = int(sys.argv[1]) 6 35 4 13

O

n = int(sys.argv[2])

o\

python sample.py 10 1000

566 240 662 680 500 491 309 348 563 34
perm = [i1 for i in range(n)] # comprehension
python sample.py 10 10
5

6 147 32920 8

for i in range(m):
r = random.randrange(i, n)

perm[r], perm[i] = perm[i], perm[r] # swap

for i in range(m):

print(str(perm[i]), end=" )
print()

1WA — 5018) pob saw - laaghT ~ cungiasly polic - oolal b wgiasliy



(e S osiiSgan auws

g
9

g

’

3 ¢

-t ¢

-

1A — 5015) po0 3w — laashyl - magiasly polic - 9ol b wgiasby

®




(e S osiiSgan auws

.00V
asls So (JBlaz) GylS o5 o 5l aS cpl gl alite S5 ggin il b S YIS suiiS e aliis O
Cog bl Wl & I8 s el
sl D] 2 5 @i (125
el il G U o, U )
Lo )15 51 Bolas dlis 6 jo JB 45 F aen 0,5 e . e O
& & Vv 9 >
®a
9% 54 8v 10¢ Vie
dleo .
8% As 10v
K

1WA — 5018) pob saw - laaghT ~ cungiasly polic - oolal b wgiasliy



(e S osiiSgan auws

4
asls So (JBlaz) GylS o5 o 5l aS cpl gl alite S5 ggin il b S YIS suiiS e aliis O

] 5] g 15 @il 05

cawl ply /Jz/,d{/(/ &Q/U/L'J(Z\ZJI

Lo )15 51 dolas allos S jo &)l5 £65 VY de 0,5 2. Jlie O

O# 54 8v 106 24 Aa 10y Q¢ 34 9y 5¢ 9& 7¢ 2¢ 84 64 Qv K& 10v Ae 4o _JV‘

2 3 4 5 6 / 8 9 10 Q K A

26 36 4¢ 54 6% 7¢ 8v 94 10¢ Jv Q¢ K& Ae
24 5¢ 8 9v 10v Qv Ae

9¢ 10v

1WA — 5018) pob saw - laaghT ~ cungiasly polic - oolal b wgiasliy



(e S osiiSgan auws

-
ails (S (JBlao) OIS g9 o 5l e ol lp ecilize S g N il b aS VIS sanS pex alies O
e P R o et

NNEECT /

oo 7 . e
Jbisl « W] o )5 R p 24
) gl A b e U i)

P25l Sl b obln - 150 o mosme sae b je )8 g0 4 gilhad o0 )65l O
oy Bl SO BBlas o)l

Tl (So Blas OS5 g5 0 5145 015 (o) 2 palsi o0 43552 iy T
g9 S5 5l aS conl Cawyo By s is_colTected[1] a5 slaigs 4 Jg al,l O 5l solawl b zwl O

1WA — 5018) pob saw - laaghT ~ cungiasly polic - oolal b wgiasliy



(e S osiiSgan auws

-
ails (S (JBlao) OIS g9 o 5l e ol lp ecilize S g N il b aS VIS sanS pex alies O
e P R o et

*olvlaters /

O e a/ 2
Jbisl « W] o )5 R p 24
el il G U o, U )

21 Gl b S obiln = 1 50 o oo sae SO L je )10 O jpe a4 giliad (0,6 O
oy Bl SO BBlas o)l

< collected OB g8 2 5l & @S ewyn w8y e n O
1s_col lecte o
Sl SO JBlas
0 1 2 .. n-1 _ :
S slgs 4 Je alyl SOl eolal] LAl O
Ll s cnl canyo 89 s 1s_collected[d]

F F F F



(e S osiiSgan auws

B | import sys e

import random
n = int(sys.argv[2])

count = 0
collected_count = 0

is_collected = [False] * n

while collected_count < n:
count += 1
value = random.randrange(0, n)
if not is_collected[value]:
collected_count += 1

is_collected[value] = True

print(count) 3
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is_collected

4 doliy 4y 05 (o959l 0

Shyine o sk
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while collected_count < n:
count += 1
value = random.randrange(0, n)
if not is_collected[value]:
collected_count += 1

is_collected[value] = True

value 0 1 2 3 4 5 count collected_count

F F F F F F 0 0
2 F F T F F F 1 1
0 T F T F F F 2 2
4 T F T F T F 3 3
0 T F T F T F 4 3
1 T T T F T F 5 4
2 T T 7T F T F 6 4
5 T T 7T FooT T 7 5
0 T T T F T T 8 5
1 T T 7T F T T 9 5
3 ToT T T T 7T 10 6
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07—

grade LIRS Lgl.cad.g.‘)] [
0 1 3 4 5
O A A C B A C Cat S 22 Bu Y
~ 1 B B B B A A Olg o3 g giils yo sl 4 Ol yes 5l Jou> o O
g2 €C D D B C A Ol s g yimlesl o il ool 51 Jeus S O
T 3 A A A A A A . - ol -
3 S SG b e 4 by e sla 2515 0
4 C C B C B B
5 A A A B A A Jlezus peal SO o e S O
2l glacsls O

y-coordinate

x-coordinate
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Go3)1580 § 3ty 200330 ) sy 9> slalyl
o 4.
G opim s i b o &ly yae=ali1[§] ole 4 Jlows O

allll
N\

a[0]1[0] | a[0]1[1] | a[0][2]
m = 10 a[11[0] | a[1]1[1] | a[1][2]
a[2]1[0] | a[21[1] | a[2][2]

n =3 ~
a[3100] | a[31[1] | a[31[2] | -

a = [] a[41[0] | a[41[1] | a[41[2] |~

a[5] — al51[0] a[51[1] a[5][2] &

for i in range(m): al61[0] | al61[1] | al6l[2] ¢,
row = [0] * n a[71[0] | al71[1] | al[71[2]

a[8][0] | a[8][1] | a[8][2]
a[9][0] | a[9][1] | a[9][2]

a += [row]
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polic a3 s 10000 )3 53 93 slaalyl
T,
G s s b 5 adly e =a[1]1[§] ol & oliws O

allll

for i in range(m): N
a[01[0] | a[01[1] | a[0][2]
for j in range(n): a[11[0] | a[11[1] | a[11[2]
orint(a[i][j], end=* ©) al21[0] | al2)(1] | a(21(2] | _
_ a[3100] | a[31[1] | a[31[2] | -
printQ) a[41[0] | a[41[1] | a[41[2] @ ©
a[5] —  al[51[0]  a[51[1]1 a[51[2] &
for row in a: a[61[0] | a[61[1] | a[6][2] g
for v in row: a[71[07 | a[71[1] | a[71[2] |
a[81[0] | a[81[1] | a[8][2]
print(v, end=" ) a[97[0] | a[91[1] | a[9][2]
print(Q)
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N
polie (30,8 Cund b gam 9o )] 89 laie O

a[1][3]
a=1[[ .92, .02, .02, .02, .02 ], 92 .02 .02 \.02 .02
[ .02, .02, .32, .32, .32 ], | o —| .02 .02 .32|.32].32
[ .02, .02, .02, .92, .02 ], .02 .02 .02.92].02
I LB LN 92 .02 .02.02].02
[ .47, .02, .47, .02, .02 ]]
47 .02 .47.02 |.02

P (gw
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cli103] = al1l[3] + b[i]1[]]

for i in range(n):
for j in range(n):

cli1l3] = ali1[3] + b[1][]]

al]ll b[1[] c[1l]
.70 .20 .10 .80 .30 .50 1.5 .50 .60
.30 .60 .10 + .10 .40 .10 = .40 1.0 .20
.50 .10 .40 .10 .30 .40 .60 .40 .80
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&S sl N o N il K C pwild onolulbb ga ywple go il b oo ple 0o O
bLIL] b 31T g yoalll] sl 3l1 e LS oyo bl plpc[i][7] o) po

for i in range(n):

for j in range(n):

for k in range(n):

Ml opd

pall ] gwpb )i jhw
/ b[1[]1 guwpb ;1] vsw

cli1[3] += alillk] * bl[kl[]]

alll]

| pos —>

.70
.30
.50

.20
.60
.10

.10
.10
.40

b[1[]

X

.80 .30 .50

.10 .40 .10

.10 .30 .40
/

P s

cl1l]
-39 .32 .41 (c[1][2] = .30 * .50
- 31 .36 .25 e
45 .31 .42 = .25
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A.n B. n? C.n3 D. n4

for i in range(n):
for j in range(n):
for k in range(n):

c[i1[3] += ali1[k] z bIKI[]]
1t
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- JfEe e, e e

n = int(sys.argv[1])
trials = int(sys.argv[2])
dead_ends = 0

for t in range(trials):

a = [[False] * n for i in range(n)]

X, y=n//2,n// 2

while 0 < x <n-1and 0 <y <n - 1:

if a[x-1]1[Ly] and a[x+1][y] and a[x][y-1] and a[x][y+1]: Sy
dead_ends += 1
break

a[x][y] = True % python self avoiding random walk.py 10 100000

5% dead ends
r = random.random()

if o= 0.25: % python self avoiding random walk.py 20 100000
if not a[x+1][yl: X += 1 # UP 322 dead ends

elif r < 0.5:
if not a[x-1] [y]; X -= 1 # DOWN $ python self avoiding random walk.py 30 100000

58% dead ends
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.o e, e e

n = int(sys.argv[1])
trials = int(sys.argv[2])
dead_ends = 0

for t in range(trials):

a = [[False] * n for i in range(n)]

X, y=n//2,n// 2

while 0 < x <n-1and 0 <y <n - 1:

if a[x-1]1[Ly] and a[x+1][y] and a[x][y-1] and a[x][y+1]: Sy
dead_ends += 1
break
a[x][y] = True 100%
r = random.random() 75%
if r < 0.25:
if not a[x+1][yl: x += 1 # UP 50%
elif r < 0.5: D
if not a[x-1][y]: x -= 1 # DOWN 2%
0% 10 20 30 40 50 60 70 80 0 100
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MAN, YOURE BEING IN(ONSISTENT
WITH YOUR ARRAY INDICES. SOME
ARE FROM ONE, SOME, FROM ZERD.
DIFFERENT TASks CALL FOR
DIFFERENT CONVENTIONS. TO
QUOTE STANFORD AWGOR ITHMS
EXPERT DONALD KNUTH,

“WHO ARE You? How DID_
YoU GET IN MY HOUSE?
/

VAT, WHAT?

WELL, THATS WHAT HE
SAID WHEN | ASKED
Him ABOUT IT.

/ .

g bl slesls g0l Yok fuiles O
.c\g"ﬂ SOy Lg‘j &S wo 3 0
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