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NP1 NaXi

float ,int) N2 TV DN OPNIY D'WPI1AINN DIAD 21
N2 7Y DN MDD (scalar) DYpp DN (bool

DYLPMIN YAPY 71X DWOPNI) NN NN DD
1NN D22 DWVPMAINT DI DY YNAD NN Dy "H5om”5
AW

(containers) D92 MaN NPaADN NNMa DY NMapn
JIMIYARNN PON P DT NIN DY D2DN

1)'X1 .(sequences) MITD X1 1N iy 002N D
range-1 str :M1TD DY DD12LY DX MW 12D
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range D12

Y MO NMMAYN NITD 1MTAND 1WaAXN NN D1awn e
DMdwy DMaon

INANT °
range(10) - 0,1,2,3,4,5,6,7,8,9 mM1DT
range(2,10) - 2,3,4,56,7,89 NMTDT
range(0,10,2) - 0,2,4,6,8 NMTDT
range(1,-5,-1 - 1,0,-1,-2,-3,-4 NMTDT

for MRS MAY TMM2 WwIin'y Nt D1awwn  ©



range-1 yiny

X=17
X in range(10)
X in range(0,10,2)

prime = Irue
for i in range(2,X):
It X%I == 0:
orime = False
orint(prime)




range-1 yiny

X =17
X iIn range(10) True
X in range(0,10,2)

prime = Irue
for i in range(2,X):
It X%I == 0:
orime = False
orint(prime)




range-1 vin'w

X=/7
X in range(10) True
X in range(0,10,2) False

prime = Irue
for i in range(2,X):
It X%I == 0:
prime = False
print(prime)




range-1 yiny

X=17
X in range(10)
X in range(0,10,2)

orime = lrue

True
False

VTV P1 1120 awan

for i in range(2,x): <
It X%I == 0:
orime = False
orint(prime)

tan)ap;




Str D19LN

N unicode 21XM2 DN DY N1TD PrNN str D19vN LPMNIIN °
DLDPL ANMD 11D IWANNY

TNNANT °
'the quick brown fox jumps over the lazy dog’ - stryap
“the quick brown fox jumps over the lazy dog”
“the quick brown fox jumps over the lazy dog™
“““the quick brown fox jumps over the lazy dog”””
s_eng = “The rain in Spain stays mainly in the plain” - str ninwn
s_heb = "27yn TAav 0112 71 712



Str-2 YNy

NI 1Y
s_eng| : ] “The rain in Spain stays mainly in the plain”
s_eng[2] ‘e’

s_eng| :2] “Th”

s_eng|2: ] “e rain in Spain stays mainly in the plain”
s_eng[2:7] “e rai”

s_eng[2:7:2] “ari”

s_eng[5:8] == s_eng[14:17] True

“ain” in s_eng True

‘ain” not in s_eng False

len(s_eng) 43

17+ 17 “117

YIL

(‘1” * 2

(c 4 4 )




Str-2 YNy

s_eng| : ] “The rain in Spain stays mainly in the plain”
s_eng|?] | “e”

s_eng[ :2] TINP) no1van “Th”

s_engl2:]  (NDM9) slicing : rain in Spain stays mainly in the plain”
s_eng[2:7] “e ral”

s_eng[2:7:2] “er)”

s_eng[5:8] == s_eng[14:17] True

“ain” in s_eng True

“ain” not in s_eng False

len(s_eng) 43

17+ 17 “117

D % gy

17 * o
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DT YN XM NPNRIN XN DX WW nmxnn Xin vbopo - ¢

is ww(text) :

""" test 1f text is of the form ww
text is a string
returned value is True / False """

(type (text) == str)
len(text)$%2 != 0:
i range (len(text) //2):
text[i] !'= text[i + len(text)//2]:

prt ww(text):

""" create a message stating if text is of the form ww or not
text is a string
returned value is one of two strings """
(type (text) == str)
is ww(text):
message = " "

message = " not "
"o+ text + "' 4+ " is" + message + "of the form WwW."

print (prt ww("Write this once."))
print (prt_ww("Write this twice. Write this twice. "))

Ln: 22 Col: 25



Python 3.4.1 (v3.4.1:c0e311e010fc, May 18 2014, 00:54:21)
[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin
Type "copyright", "credits" or "license ()" for more information.

>>>
'"Write this once.' is not of the form WW.

'"Write this twice. Write this twice. ' is of the form WW.
>>>

def is ww(text):
""" test if text is of the form ww
text is a string
returned value 1is True / False

mmn

assert (type (text) == str)
1f len(text)%2 !'= 0:
return False
else:
for i in range (len(text)//2):
if text[i] !'= text[i + len(text)//2]:

return False
return True

def prt ww(text):
""" create a message stating if text is of the form ww or not
text is a string

returned value is one of two strings """

assert (type (text) == str)
1T 1s ww(text):
message = " "
else:
message = " not "
return "'" + text + "'" + " is" + message + "of the form Ww."

print (prt_ww ("Write this once."))
print (prt ww ("Write this twice. Write this twice. "))

Ln: 22|Col: 25|

Ln: 8 Col: 4



0192 LDPL N

VIwaInn ny o

simple 1s ww(text):
"nm test 1f text i1s of the form ww
text 1s a string
returned value is True / False """
(type (text) == str)
text[:len(text)//2] == text[len(text)//2:]:

Ln: 10 Col: O



tuple D19LN

DY YW NV1ap NN PINnY wnwn tuple ;awon e

TNNANT °
(42, 17, 80) - int"W1ap v nnwA
() - P NN
3*(0,) - DT 0D OY NnwN
tuple(range(3)) - DINNX N1 TON tuple Ny
tuple(‘concerto’)

(1,2) + (3, ) - NN'wl Iy

- |-21 len, in, not In- . str-o 1 .
O [ ]-1 tin-2 wnnwn IwaN ,str-o nmT2
NTD-NN N 1AXD DNMNND



tuple D19LN

DY YW NV1ap NN PINnY wnwn tuple ;awon e

tuple(‘concerto’)

(1, 2) +

TNNANT °
(42, 17, 80) - int"W1ap v nnwA
-PM NN
3*(0,) == (0, 0, 0) - DT 0D OY NnwN
tuple(range(3)) - DINNX N1 TON tuple Ny
(3, ) - N Ny

- |-21 len, in, not In- . str-o 1 .
O [ ]-1 tin-2 wnnwn IwaN ,str-o nmT2
NTD-NN N 1AXD DNMNND



tuple D19LN

DY YW NV1ap NN PINnY wnwn tuple ;awon e

INXNDNT

(42, 17, 80) - intWwap Dv nnwn

37(0,)
tuple(range(3))

- TIPM NN
0, 0) - DN DD DY NN
1,2) - NNNIX N1TDN tuple N¥»

Il
Il
—~~

tuple(‘concerto’)

(1, 2) +

(3, ) - Mnw vy

- |-21 len, in, not In- . str-o 1 .
O [ ]-1 tin-2 wnnwn IwaN ,str-o nmT2
NTD-NN N 1AXD DNMNND



tuple D19LN

DY YW NV1ap NN PINnY wnwn tuple ;awon e

TINANT °
(42, 17, 80) - int"W1ap v nnwA
() - P NN
3*(0,) == (0, 0, 0) - DT 0D OY NnwN
tuple(range(3)) ==(0, 1, 2) - NINN N1TPN tuple My
tuple(‘concerto’) == ('c’, ‘0o’,’'n’,'c’,'e’, r,’t, o)
(1,2) + (3, ) - NN'wl Iy

12 [ :: ]-21,len, in, not in-2 wnNYnNY 1waN ,str-5 nmTa

NTD-NN IX 1AND DN Nnd



tuple D19LN

DY YW NV1ap NN PINnY wnwn tuple ;awon e

TNNNT °
(42, 17, 80) - int"W1ap v nnwA
() - P NN
3*(0,) == (0, 0, 0) - DT 0D OY NnwN
tuple(range(3)) ==(0, 1, 2) - NINN N1TPN tuple My
tuple(‘concerto’) == ('c’, ‘0o’,’'n’,'c’,'e’, r,’t, o)
(1,2) + (3,) == (1, 2, 3) - Nw Ny

12 [ :: ]-21,len, in, not in-2 wnNYnNY 1waN ,str-5 nmTa

NTD-NN IX 1AND DN Nnd
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DD-5> DMS nInn> Mp

Python 3.4.1: DMStoDD.py - /Users/yrabani/Documents/3 My w/nywn/N'n»a - awnnn wmd> Xan/nxnn/Code/DMStoDD.py

DMS location = (("N", (31,46,37)),("E",(35,11,54)))

latitude = DMS location[0]
longitude = DMS location([1]

lat coord = latitude[1l]
long coord = longitude[l]

lat val = lat _coord([0] + lat coord[1l]/60 + lat coord([2]/3600
- latitude[0] == "S":
lat val = -lat val
long val = long coord([0] + long coord[1l]/60 + long coord[2]/3600
longitude [0] == "W":
long val = -long val

DD location = (lat val, long val)

print (DD location)

Ln: 1 Col: O

(31.776944444444442 35.19833333333333)



111 Yp1ap1 99

Python 3.4.1: beer.py - /Users/yrabani/Documents/3 My /nyen/n’'nma - awnnn wmd xuan/axnn/Code/beer.py

print the song:
Nine bottles of
Nine bottles of
If one of those

beer on the wall,
beer;
bottles shoula

happen to fall,
Eight bottles of beer on the wall.

The original song starts with Ninety nine bottles

CTETE R R R R R R

numbers = ('No', 'One', 'Two', 'Three', 'Four', 'Five', 'Six"', 'Seven', 'Eight
bottles = " bottles of beer"
n 1

wall = on the wall™
fall = "If one of those bottles should\n happen to fall, \n"

for 1 in range (len(numbers)-1,0,-1):
print (numbers([i] + bottles + wall + ", ")
print (numbers[i] + bottles + ";")
print (fall + numbers[i-1] + bottles + wall + ".\n")

Ln: 1 Col: O



NINYNM NMyV1ap M1

1’2 D2)'NAN NNhMa]
(mutable) N w5 1N LPMIIN
(immutable) V1ap 127Vw DPMIIN °

Immutable DN tuple ,str ,range L1922

mutable NINY N1TD W D19V LYN TV NN DNIN

MV'YN YNNI - NN XYDN DY Y




ISt D19LN

1NN list D19VN LPMAINY NTAIYN LYND tuple-2 TINN NMMT N DIAWwN  °

(mutable) n1w5

TNANT °
mivAREnlana
0,1, 3,6, 10, 15] DV12p NP DY Nnw
list((1, 4, 9, 16)) NINN NITDN list Ny
[i**2 for i in range(1,5)] (AwNN21 N2 N NANN 1) PonND
looknsay = [1, 11, 21, 1211, 111221, 312211] nINYNnd NMwn
4 *10] NI DIaN
“a’, “b"] + [*b”, “a”] a7al”,
looknsay.append(13112221) NNYIN D1 12X NaDInN

[::]-21 ,len, in, not in-2 wNNWNY TWaAN N2 DX



ISt D19LN

1NN list D19VN LPMAINY NTAIYN LYND tuple-2 TINN NMMT N DIAWwN  °

(mutable) n1w5

TINANT e
miviR En)alVA
0,1, 3,6, 10, 15] DV12p NP DY Nnw
list((1, 4, 9, 16)) NINN NITDN list Ny
[i**2 for i in range(1,5)] (AwNN21 N2 N NANN 1) PonND
looknsay = [1, 11, 21, 1211, 111221, 312211] nINYNnd NMwn
4 * [0] ==1[0, 0, 0, Q] NN DIAN
‘a”, ‘b”] + [“b”, “a”] a”alY,
looknsay.append(13112221) NNYIN D1 12X NaDInN

[::]-21 ,len, in, not in-2 wNNWNY TWaAN N2 DX



ISt D19LN

1NN list D19VN LPMAINY NTAIYN LYND tuple-2 TINN NMMT N DIAWwN  °

(mutable) n1w5

TINANT e
miviR En)alVA
0,1, 3,6, 10, 15] DV12p NP DY Nnw
list((1, 4, 9, 16)) NINN NITDN list Ny
[i**2 for i in range(1,5)] (AwNN21 N2 N NANN 1) PonND
looknsay = [1, 11, 21, 1211, 111221, 312211] nINYNnd NMwn
4 * [0] ==1[0, 0, 0, Q] NN DIAN
“a’”, “‘b"] + [“b”, “a”] == ["a”, “b”, “b”, “a”] MWW
looknsay.append(13112221) NNYIN D1 12X NaDInN

[::]-21 ,len, in, not in-2 wNNWNY TWaAN N2 DX



DINDILIN DY NN
Sieve of Eratosthenes

- A 9 rvmbancthamas R & f = [ss0rm ns / ~ wmoamte / - 12 Jun Fomas o - — o | 8 -an ——
Pvthon 3.4.1: Eratosthenes.py - /Users/yrabani/Documents/3 v/ ven/nN'n - AVUNINN VT2 XY

1> - > A 4 - -

(™
J
J
)
5
D
)]
-+
]
+
D

# find and print the prime numbers up to N, using

# the Sieve of Eratosthenes
N = 100

sieve = list (range(N+1))
# alternatively, we can write: sieve = [1 for 1 in range(N+1)]
1 range (2, len (sieve)) : # find primes starting with 2
sieve[1] != 0: # a number that wasn't erased is a prime
print (1)
7 range (2*1i, len(sieve) ,1) : # erase all this prime's multiples
sieve[]] = 0

print (sieve)

Ln: 12 Col: 78



DINDILIN DY NN
Sieve of Eratosthenes

Python 3.4.1: Eratosthenes.py - /Users/yrabani/Documents/3 My /nyen/N'n»s - awnnn wm> xan/nxnn/Code/Eratosthenes..

# find and print the prime numbers up to N, using
the Sieve of Eratosthenes

100
sieve = list (range(N+1))
# alternatively, we can write: sieve = [1 for 1 in range(N+1)]
1 range (2, len (sieve)) : # find primes starting with 2
sieve[1l] != 0: # a number that wasn't erased 1s a prime
print (1)
7 . range (2*1, len(sieve),1i): # erase all this prime's multiples
sieve[]] = 0

print (sieve) M0 NID MYYD NN KO ndwanr

sieve = tuple(range(N+1)) 2T Sy D"ONNNN
immutable X1 tuple 2
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DINWN



DOYINYN DY NN DINN

1’N .10 NXINN DO XD NIXPNS NN DINYNN @
DN DY MIvanN

def a(x):
y = X+2
return vy

a(l)
print (x)
print(y)



DOYINYN DY NN DINN

1’N .10 NXINN DO XD NIXPNS NN DINYNN @
DN DY MIvanN

def a(x):
y = X+2
return vy

a

m IMNAWY AT



DOYINYN DY NN DINN

1’N .10 NXINN DO XD NIXPNS NN DINYNN @
DN DY MIvanN

def a(x):
y = Xt2 YINMn DX NIWO 1WaNn nr
return y NN NMIY 51 NXpNan DY
N Ynnwnn Mpn
a

TIT NOW Nyavn yam o nr
- hOUAL NPT NYYA YV pwnnn



DOYINYN DY NN DINN

DINYND NWAD NO1D NXPNAN DNT INWD
TININ D'ONN PIv22 NTIONY

v = Z

def a() :
print (y)

v = 3



DOYINYN DY NN DINN

DINYND NWAD NO1D NXPNAN DNT INWD
TININ D'ONN PIv22 NTIONY

v = Z

def al():
print (y)

v = 3

‘ 3 NI XD DAY nn



DOYINYN DY NN DINN

DINYND NWAD NO1D NXPNAN DNT INWD
TININ D'ONN PIv22 NTIONY

y = 2
def af(): T PN VIn'nY My
print (v) o250 NN NI
D’%HWDD D'WITI DX DDV 1"aAYnD Ty

y = 3 DMYDI2IN DWW - 1917 INND

‘ 3 NI XD DAY nn




DOYINYN DY NN DINN

IN TINWNY NMyn NTpa NNPNa NNA DWNIN DX °
WY DN D) ,NNPN97 YW 1A NINWN XN NN

x = 1
y = Z
def f (x):
X = x+1
vy = x+1
z = £ (1)

print (x,vVv)

L

W INMN YV2 201NN anen




DOYINYN DY NN DINN

IN TINWNY NMyn NTpa NNPNa NNA DWNIN DX °
WY DN D) ,NNPN97 YW 1A NINWN XN NN

x = 1

y = Z

def f (x):
X = x+1
vy = x+1

z—f

DY 1NN Yya 20NN nanen

1,2 N1 N2 DATIY NN




DOYINYN DY NN DINN

IN TDNYND NMnyn NTMpa NXPNa N2 DWXAN DN *
LY ON D), NPT DY MMa NINYN I NNMH
DY 1NN Yya 20NN nanen

x = 1

y = 2

def f(x): SV XPNaAN SV nyawin opin nr
x = x+1 PUNNN 71T XOY 1D XMpin Mpin
vy = x+1

7z = T (

@nt X> 1,2 NIN IND DAT'W NN




NN Myvavwn

NNMA DY NNDNN NIN MPYY TIWaAN e

x =1

def a () :
global x
X = xX+1

a ()

a ()



NN Myvavwn

NNMA DY NNDNN NIN MPYY TIWaAN e

x =1

def a () :
global x
X = xX+1

a ()

Cprint (x) > 3 N1 N2 DATI'Y NN




NN Myvavn

NNMA DY NNDNN NIN MPYY TIWaAN e

x =1
def al(): ,
lobal x IV1Ta Tip
9 global-2 win'wn yinno v
X = x+1
a ()

Cprint (x) > 3 N1 N2 DATI'Y NN




17

X = 5
y = Z
def f1 (x):
y = 1
def 2 (y):
| return y**2
print (y)

return f2(f2(x))
print (£l (y), x)

def £3(x):
print (x)
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(references) Mpn NN

NAY N2 NIND KON ;7Y PrINN 1N ndnwn e
(7YN MpM Sy “Yaxn” ninwnn) 71yvn men

JIMN NIMIYN XD 111D 7vYn prmn Nay 12non e

3
“hello”

X
Il



(references) Mpn NN

NAY N2 NIND KON ;7Y PrINN 1N ndnwn e
(7YN MpM Sy “Yaxn” ninwnn) 71yvn men

JIMN NIMIYN XD 111D 7vYn prmn Nay 12non e

X = 3
vy = “hello”
x: 27191

y: 22130




(references) Mpn NN

NAY N2 NIND KON ;7Y PrINN 1N ndnwn e
(7YN MpM Sy “Yaxn” ninwnn) 71yvn men

JIMN NIMIYN XD 111D 7vYn prmn Nay 12non e

X = 3
vy = “hello”
x: 27191

y: 22130




X

(references) Mpn NN

N2V N2 NIND NONX 7Y PN N T
(TWn DpMm Sy “yaxn” Ninwnn) 1vn

ANYnNn o
D1

JIMN NIMIYN XD 111D 7vYn prmn Nay 12non e

“hello”

X: 27191

y: 22130

22130 N2t XN

27191 N2t XN

“Hello”




NMYN NTPa

(7IVN NN XY) N21N2N DX NPNYN NN NMpa -«

x = “hello”
Y X

print (1d(x))
Print (1d(y))

“Hello”

x: 22130 —T 2

Y.

“MMNTN 1aDN” X N1TNN id NPYpNan
MON) 1OV V1 INN NINYNNY DPMIIND DY
(N2INON T 2D ,winm

D2 V1ap 1N LPMAIN DY id-NY NLIIN
DNN2” NI T

DN DY D'LPMIN N 510 id 1N
D»N21 DN DNAY AT WUP 1’2 Naan I'N



NMYN NTPa

(7IVN NN XY) N21N2N DX NPNYN NN NMpa -«

x = “hello”
Y X

print (1d(x))
Print (1d(y))

x: 22130

“Hello”

y: 22130

“MMNTN 1aDN” X N1TNN id NPYpNan
MON) 1OV V1 INN NINYNNY DPMIIND DY
(N2INON T 2D ,winm

D2 V1ap 1N LPMAIN DY id-NY NLIIN
DNN2” NI T

DN DY D'LPMIN N 510 id 1N
D»N21 DN DNAY AT WUP 1’2 Naan I'N



mLipeila

NNIN X1 1aX D2 [(list 19N PPN OWND) D21 -
1ANXN DY 77Vn DY (reference) Dpn

NINY list DPMIN DY DIPN NN NN list Nanwn e
DIPN ININ DY NITD 1NNXYI

x = [1, “hello”, 2.0]

x: 22130 k__—-——%> [2275,2344,24551]

“Hello”




mobown

x = [1,”hello”,2.0]

x: 22130 [2275,2344,24551]
y: 22130 X'

“Hello”




mobown

x = [1,”hello”,2.0]

x: 22130 2288 ,2344,24551]
y: 22130 X'

53 “Hello”




mobown

x = [1,”hello”,2.0]

print (x[0]) [53 paTy

x: 22130 2288 ,2344,24551]
y: 22130 X'

53 “Hello”




. NINT ITINVYD

x = [1,"hello”,2.0]

x: 22130 }/ﬁ (22775,2344,24551 ]

1 “Hello”

2.0




. NINT ITINVYD

X

[1,”hello”,2.0]
x[] e—7— |

NN'WIAN Y wn pmy N1x (slicing) npna

:(shallow copy) "MT1” pnmy nt
DPIYVIN NNWI2 DIPNN 'NIN P

22775,2344,24551]

x: 22130 — 7]

1

“Hello”




. NINT ITINVYD

X

[1,”hello”,2.0]
x[] e—7— |

NN'WIAN Y wn pmy N1x (slicing) npna

:(shallow copy) "MT1” pnmy nt
DPIYVIN NNWI2 DIPNN 'NIN P

x: 22130

22775,2344,24551]

“Hello”

y: 42445

-
~—t-




. NINT ITINVYD

X

[1,”hello”,2.0]
x[] e—7— |

NN'WIAN Y wn pmy N1x (slicing) npna

:(shallow copy) "MT1” pnmy nt
DPIYVIN NNWI2 DIPNN 'NIN P

x: 22130

kr) [2275,2344,24551]
1

“Hello”

2.0

y: 42445

-

[

[22775,2344,24551]




. NINT ITINVYD

[1,”hello”,2.0]
x[] e—7— |

53

NN'WIAN Y wn pmy N1x (slicing) npna

:(shallow copy) "MT1” pnmy nt
DPIYVIN NNWI2 DIPNN 'NIN P

x: 22130

kr) [2275,2344,24551]
1

“Hello”

2.0

y: 42445

-

[

[22775,2344,24551]




. NINT ITINVYD

[1,”hello”,2.0]
x[] e—7— |

53

NN'WIAN Y wn pmy N1x (slicing) npna

:(shallow copy) "MT1” pnmy nt
DPIYVIN NNWI2 DIPNN 'NIN P

x: 22130

kr) [2275,2344,24551]
1

“Hello”

2.0

53

y: 42445

}\> 12288 ,2344,24551]




. NINT ITINVYD

x = [1,"hello”,2.0]
y = x[]e—__
:(shallow copy) "MT1” pnmy nt

DPIVIN MY DIpnNin 'RAN P
y[0] = 53 - e

NN'WIAN Y wn pmy N1x (slicing) npna

print (x[0])

x: 22130 }/ﬁ (22775,2344,24551 ]
1

“Hello”

2.0

y: 42445 }\ES\ T

12288 ,2344,24551]




. NINT ITINVYD

x = [1,"hello”,2.0]

NN'WIAN Y wn pmy N1x (slicing) npna

:(shallow copy) "MT1” pnmy nt

DPIVIN MY DIpnNin 'RAN P
y[0] = 53 PRV e

print (x[07]) 1 DaTY

x: 22130 }/ﬁ (22775,2344,24551 ]
1

“Hello”

2.0

y: 42445 }\Es\ T

12288 ,2344,24551]




MmN NN

x = [1, Yhello”, 2.0]




MmN NN

, “hello”, 2.0]

=X
—




MmN NN

— B

, “hello”, 2.0]

N X
| I
XX




MmN NN

[1, “hello”, 2.0]
X[ ]

X

X
| I

print (x is y) #False




MmN NN

[1, “hello”, 2.0]
x[:]

X

X

Y
Z

print (x is y) #False
print (x == vy) #True




MmN NN

X

(1, “hello”, 2.0]

pe
| I
XX

print (x is y) #False
print (x == vy) #True
print(z is x) #True




MmN NN

[1, “hello”, 2.0]
xl:] 1MN) 2NN'wA MmN

% / (P12 DPN

print (x is y) #False
print (x == vy) #True
print (z is x) #True

X
| I




MmN NN

(1, “hello”, 2.0] \

x| MIN) ?2NN'WA NN
= (?11212 DIpn

X
| I

print (x is y) #False
print (x == y) #True
print (z 1is #True

‘101N 1NN



noiwva My

(1,2, 3]
x + [4,5,0]

X
Y

print (x is y) #False

x = [1,2,3]
X.extend([4,5,0])
X.append (/)

X = [1/2/3]

y = COpYy.COopy (X)
7z = list (x)

print (y is x) #False
print (z is x) #False

+ NMYIYN MMLI2IN
wWTN list 1N

append()-1 extend()
DM list DIwnN

XD MDD ML
ist bw wIN pMy



NNXpPNal mnNen

IDNIAD NMN'WI NXPNAD 1"AYND TIWaN e

def set zero(lst, 1):
1st[1] = O

my list = [1,2,3]
set zero(my 1list,1)
print (my list)

PARN/NAR

1 3




NNXpPNal mnNen

IDNIAD NMN'WI NXPNAD 1"AYND TIWaN e

def set zero(lst, 1):
1st[1] = O

my list = [1,2,3]
set zero(my 1list,1)
print (my list)

my_list: [22775,2544,3551]

« o R

1 3




NNXpPNal mnNen

IDNIAD NMN'WI NXPNAD 1"AYND TIWaN e

def set zero(lst, 1):
1st[1] = O

my list = [1,2,3]
set zero(my 1list,1)
print (my list)

my_list: [2275,2278,3551]

0 2




NNXpPNal mnNen

IDNIAD NMN'WI NXPNAD 1"AYND TIWaN e

def set zero(lst,
(1] = 0

1s-

my list = [1,2,3]

1)

set zero(my 1list,1)

print (my list)

my_list:

[st:

[2275,22778, 3551

nal

:

1

3

NN YN NXPNIAN NINNINN
,Ist ALNIAS NIAVINY NNWwIn
YINN N1 DY NOTnn NNy

I xpnad

Nr DN MO Imnr wnT
IN'XPNON DY pwnna




immutaple D19V

MW 1NN XD immutable NNy bpMIIN e
(MWD 1NN 12 N2 LPMIIN DY YV IANNY NINYN DAN)

DN XD DN NN DI1pnn *RIN N (tuple Dwnd) container Nt ON  ©
mutable DNW D'LPM2IX DY VAXND OV1D DNXYI DN DANX M1WH



immutaple D19V

M)W 1NN XD immutable NIy DPMIIN °

(MWD 1NN 12 N2 LPMIIN DY YV IANNY NINYN DAN)

DN XD DN NN DI1pnn *RIN N (tuple Dwnd) container Nt ON  ©
mutable DNW D'LPM2IX DY VAXND OV1D DNXYI DN DANX M1WH

tol = (15, 34, 65, 111)
st=[1,1,2 5, 14, 41, 132, 429]

tpl[2] = 68
st[5] = 42
tol = tpl + (175, )
st.append(1430)
tpl.append(260)




immutaple D19V

M)W 1NN XD immutable NIy DPMIIN °

(MWD 1NN 12 N2 LPMIIN DY YV IANNY NINYN DAN)

DN XD DN NN DI1pnn *RIN N (tuple Dwnd) container Nt ON  ©
mutable DNW D'LPM2IX DY VAXND OV1D DNXYI DN DANX M1WH

tol = (15, 34, 65, 111)
st=[1,1,2 5, 14, 41, 132, 429]

tpl[2] = 68 X
st[5] = 42

tol = tpl + (175, )
st.append(1430)
tpl.append(260)




immutaple D19V

M)W 1NN XD immutable NIy DPMIIN °

(MWD 1NN 12 N2 LPMIIN DY YV IANNY NINYN DAN)

DN XD DN NN DI1pnn *RIN N (tuple Dwnd) container Nt ON  ©
mutable DNW D'LPM2IX DY VAXND OV1D DNXYI DN DANX M1WH

tol = (15, 34, 65, 111)
st=[1,1,2 5, 14, 41, 132, 429]

tpl[2] = 68 X
st[5] = 42

tol = tpl + (175, )
st.append(1430)
tpl.append(260)




immutaple D19V

M)W 1NN XD immutable NIy DPMIIN °

(MWD 1NN 12 N2 LPMIIN DY YV IANNY NINYN DAN)

DN XD DN NN DI1pnn *RIN N (tuple Dwnd) container Nt ON  ©
mutable DNW D'LPM2IX DY VAXND OV1D DNXYI DN DANX M1WH

tol = (15, 34, 65, 111)
st=[1,1,2 5, 14, 41, 132, 429]

tpl[2] = 68 X
st[5] = 42

tol = tpl + (175, )
st.append(1430)
tpl.append(260)




immutaple D19V

M)W 1NN XD immutable NIy DPMIIN °

(MWD 1NN 12 N2 LPMIIN DY YV IANNY NINYN DAN)

DN XD DN NN DI1pnn *RIN N (tuple Dwnd) container Nt ON  ©
mutable DNW D'LPM2IX DY VAXND OV1D DNXYI DN DANX M1WH

tol = (15, 34, 65, 111)
st=[1,1,2 5, 14, 41, 132, 429]

tpl[2] = 68 X
st[5] = 42

tol = tpl + (175, )
st.append(1430)
tpl.append(260)




immutaple D19V

M)W 1NN XD immutable NIy DPMIIN °

(MWD 1NN 12 N2 LPMIIN DY YV IANNY NINYN DAN)

DN XD DN NN DI1pnn *RIN N (tuple Dwnd) container Nt ON  ©
mutable DNW D'LPM2IX DY VAXND OV1D DNXYI DN DANX M1WH

tol = (15, 34, 65, 111)
st=[1,1,2 5, 14, 41, 132, 429]

tpl[2] = 68 X

st[5] = 42

tol = tpl + (175, )
st.append(1430)
tpl.append(260) X




Str DYV NN

x = “hi”

y = “bye”

Z = X + vy # z 1s a new string!

w = z[2:4] # slicing creates a new string!
x[0] = 3

x.append (“a”)




Str DYV NN

x = “hi”

y = “bye”

Z = X + vy # z 1s a new string!

w = z[2:4] # slicing creates a new string!
x[0] =3 X

x.append (“a”)




Str DYV NN

x = “hi”

y = “bye”

Z = X + vy # z 1s a new string!

w = z[2:4] # slicing creates a new string!
x[0] =3 X

x.append (“a”) X




immutable DWOPMIIN NINMN

In[(254]: x = "hello"
In[50]: yv = "he" + "1l1lo"
In[o56]: X 18 vy

Out[56]: True

In[5/7]: x = (0,1,2)
In[58]: v = (0,) + (1,2)
In[259]: X 18 vy

Out[59]: False

In[60]: x==y

Out [60]: True




immutable DWOPMIIN NINMN

In[54]: X = "hello"
In| "he" + "11o"
/

<Inj56]: X is y\DNX Dmnn Dnmys
Out[56]: N2 11N
5T % = (0,1,2)

In[58]: v = (0,) + (1,2)
In[259]: X 18 vy

Out[59]: False

In[60]: x==y

Out [60]: True




immutable D'LPMIINXN NTNM

In[54]: X = "hello"
In ] Hhe" _|_ "llO"
/

In[56]: x is Y\ NN DMMNN DNWwH
Out[56] : N2 TN 101N
In[5/7]: x = (0,1,2)
' ) + (1,2)

DNV
<:Out[59]: Fals N V3

;ETgUJ: X==y

Out[60] : True




ist-D alias N1\

original \\&
alias ;&

100 30
|
\\Moe// \\Joell
original = [["Moe", 1001, ["Joe",301]]
alias = original
original[l][1] = "CHANGED"

original.append([“Fred",h 95])

print (alias)




ist-D alias N1\

original \\&

alias
100 0
|
\\Moe// \\J 44
“CHANGED”
original = [["Moe", 1001, ["Joe",301]]
alias = original
original[l][1] = "CHANGED"

original.append([“Fred",h 95])

print (alias)




ist-5 alias N1\

original
alias D!
100 0 95
|
\\Moe// \\J 44 W\ Fred,,
“CHANGED”
original = [["Moe", 1001, ["Joe",301]]
alias = original
original[l][1] = "CHANGED"

original.append([“Fred",h 95])

print (alias)




ist Dw shallow copy

original )ZM <’-{Shallow_cpy

100 30
\\Moell \\Joell
original = [["Moe", 100], ["Joe",301]]

alias = origilnal
shallow cpy = originall:]

originall[l][1l] = "CHANGED"
original.append ([“Fred", 95])

print (alias) ; print(shallow cpy)




ist Dw shallow copy

original )ZM <’-{shallow_cpy

100 0
\\Moell \\J 144
“CHANGED”
original = [["Moe", 100], ["Joe",301]]

alias = origilnal
shallow cpy = originall:]

originall[l][1l] = "CHANGED"
original.append ([“Fred", 95])

print (alias) ; print(shallow cpy)




ist Dw shallow copy

original }—-———4>

<’-{ shallow_cpy

N

100 0 95
\\Moell \\J 144 A\ Y Fred,,
“CHANGED”
original = [["Moe", 100], ["Joe",301]]

alias = origilnal
shallow cpy = originall:]

originall[l][1l] = "CHANGED"
original.append ([“Fred", 95])

print (alias) ; print(shallow cpy)




ist DW deep copy

original }—>¢ \ ¢ \(!—{deep_cpy
R

100 30
\\Moell \\Joell
original = [["Moe", 100], ["Joe",30]]
alias = origilnal
shallow cpy = originall:]

deep cpy = copy.deepcopy (original)

original[l][1l] = "CHANGED"
original.append ([“Fred", 95])

print (alias) ; print(shallow cpy) ; print(deep cpy)




ist DW deep copy

original }—)¢ \ ¢ \(!—{deep_cpy

100 30
\\Moell \\Joell
original = [["Moe", 100], ["Joe",30]]
alias = origilnal
shallow cpy = originall:]

deep cpy = copy.deepcopy (original)

original[l][1l] = "CHANGED"
original.append ([“Fred", 95])

print (alias) ; print(shallow cpy) ; print(deep cpy)




ist DW deep copy

original }—)¢ \ ¢ \(!—{deep_cpy

100 30
\\Moell \\J 144
“CHANGED”
original = [["Moe", 100], ["Joe",30]]
alias = origilnal
shallow cpy = originall:]

deep cpy = copy.deepcopy (original)

original[l][1l] = "CHANGED"
original.append ([“Fred", 95])

print (alias) ; print(shallow cpy) ; print(deep cpy)




ist DW deep copy

original }—) Hdeep_cpy
v ¢y N

100 30 95 |
\\Moell \\J 144 \\Fred//
“CHANGED”
original = [["Moe", 100], ["Joe",30]]
alias = origilnal
shallow cpy = originall:]

deep cpy = copy.deepcopy (original)

original[l][1l] = "CHANGED"
original.append ([“Fred", 95])

print (alias) ; print(shallow cpy) ; print(deep cpy)




MmN NN

NI M2 0PIy RPN yXan == nIXNvini 1Mv1a9IX °

D2V DMN D220 MN'YIN MARY pTa vinmn e

original = [["Moe", 100], ["Joe",301]]

deep cpy = copy.deepcopy (original)

print (deep cpy 1s original) #False
print (deep cpy[0] 1is originallO0O]) #False

print (deep cpy == original) #True




Mind benders

* The variable a is a tuple reference.
* Tuples are immutable.

a = ([1,2,3], “hi”, 2.0)
al0][0] = 52
print (a)

* Will this code terminate without error?
* Did we change the contents of the tuple?

* What will be printed?



Mind benders

* What does the following code do?

[

1,2]
1,

]

O o O W
VO NN

[O]
[O]

print (a[0])

 Can a list contain itself?



