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Mel Brooks, History of the World: Part |, 1981.

Charles de Secondat, Baron de Montesquieu. De 'Esprit des Loix,
_ivre XX, 1748.

| eonardo Pisano (Fibonacci), Il Liber Abbaci,1202.

Parmanand Singh, the so-called Fibonacci numbers in ancient and
medieval India, Historia Mathematica, 12:229-244, 1985.
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Car-2 vinw

carl = Car () YT NMJ1ion nrxn

]

car?2 = Car () .. JIMNX TNV

/
carl.add fuel (15) n"119N by ﬂ]b]yﬂ
carl.drive (5000)

car2.add fuel (30) n"D1ON Sy DNy Navy
print (car2.get mileage())
print (carl) - ~, [0
Car{fuel:0.0, mileage:240}
s pRIANY)

aD1)) DINYN NPNN XY DN ,NMN0N1 D'WNNYN IWND  °
(e ,POT 7N ,TINIYUN DIPMNN L POT

DANND SV DN MONIY NNoNn e
DD DRI MY MIYANAY (MMNDN) NMYpna v mMond .

DT IANN MMM DY T VPN NN MO DD



class Car:
pass

Ca,,o\

carl
car?2

DPMIIN D11 NpONn

.Car owa nwN (class) Np>Nn TN nr

Car()

\ MNI DO'NDN MpoNN NNV 511pn

LTI

INXD T1QYa91N IThav1 MmMpa

—

Y MIN 1DON MMpan
.Car D19"vn DWPMIIN
.()-2 25 mw




class Car:

pass
carl = Car ()
carZ2 = Car /()

10
20

carl. fuel

car?2.fuel

print (carl. fuel)

NTY

car2-1 car! DLPMAINN YWD DQDIN IND
D22 POTN MNI NN prNny (M) NTY

‘DNIPI NOND MY
1IN member fields 1N member variables

attributes




DYLPMIIN DINNN

class Car: % OINNND IMNn
def init (self, fuel=0): ~init . Dwa nMnn
self.fuel = fuel DMINI'Y DYA 921 NHyan
self.mileage = 0 PONNNN wIN LPMAIN

(constructor) X1 D) NXIP)

carl = Car(10)-

Car () ¥ N1mvy nom NN self
DY DIpNN NININ - NhMa
JNY WTNN DPMIIND

car?’

print (carl. fuel)

10N NIAVAD NMNAT
__init__->




DPMIIN DY AN

DY (state) 2NN DN PN LPMAINY DINNIN

TINXITID NNYAD D12 DPMIAINT DY NN
2DV Mdya vixan

noyan ™ Sy LPMIIND DY MOIWYa DWNIN
oW (methods) mMmnn

DPMIIND DY IOVaY nxpNa XN NTinn
JANN DX DvHY o



MnNnn

class Car:

TN NMTINTD NPXPND
mMMNN MXIPI Nponnn

def init (self, fuel=0, km per litre=16): member ]N) (methods)

fuel = max(fuel,0)

mileage = 0

.(functions

- '.;_km_p_litre = max (km per litre,’
noNXpNa Mawin N

def add fuel (self, amount):

PONNNN DWPMIAIND

if amount > O:
selb.fuel += amount ,self N\in NwNIN 1wnian

def drive(self, distance):
if distance > 0:

driving distance = min(distance,

fuel*seld

elf. mileage += driving distance

NMNINNY DPMAIND NTY
2OV NHyvan

. km p litre)

. km p litre

elf. fuel -= driving distance/self
| carl =
def get fuel (self):
— | car2 =
return self. fuel

def get mileage(self):
return self. mileage

carl.add fuel (15)

carl.drive (5000) ;Z

carZ.add fuel (30)
print (car2.get mileage())

Car ()

Car () AN NNT

10




carl.add fuel(15)
Car.add fuel(carl, 15)

X

NM)MpY MNP 1ON

11



NTY NXAMN

1M DLPMIINNY NLIN 21V DMNNXY NN NION
J1M1apya

TILNIDPN NOTAN NAMNN N)IONN NYDN NNAT
.POT NN

IDIN NXY MY N, NTYY MW wan) NIdNNn DX
.carl.__mileage = -2 "")1¥'N NMpa ,oWwnd> .M"Ipy

YINMn DX MNX2ANNY MponNn 11N25 N1 12 DY
229NN TN T P AXND W INYAND N0

MWD MYaN "Mda N L2070 IvnNnn nNpd nnn DN
PYNNN 1T APV XD NN AN NN



class Car:

def init (self,
self. fuel =

elf. mileage = 0

fuel=0,

max (fuel,

self. km p litre =

def add fuel (sel

if amount > 0O:

f, amount) :

el f. fuel += amount

def drive(self,

if distance > 0:

distance) :

driving distance =

max (km per litre,1)

km per litre=16):

0)

MDN) DN MY
D100 (MMNXN N
-5 Ny owa

ANN NN DWW
mMMNN 71T P NYND
iZ)a)a

min (distance,

elf. fuel*self

. km p litre)

elf. mileage += driving distance

elf. fuel -= driving distance/self. km p litre
def get fuel (self):
return self. fuel
carl = Car ()

print (carl.get fuel())
print (carl. fuel)

nYM (NN NTN1) oDIin NnMa
DWN DAN ,W02) MTY NTYN-—ID
_Car__fuel-> 95mn Dvw

13



NN a9 Sy N2 M (API) m¥pOaN pwnn

1AV 1MNN—NOW API-N DN M1YTON Nponn DY MMnnn
AT NPoNNNN D'VPMIAIN OY DMIYPHN DN)ONN

:(design by contract) nrin 'a by 121 S nnaT1an

ND ,D'LPMIINN OV NNINNN SV P17 2NNnN API-N —
.MMNaN YIinmn by

NPONNA wnnvny n1onn :(encapsulation) N1 —
.0MNMAN O'LIAD WATI KD ;pwnnn DTN Pl papr




mponn Mymn

NMN—PYNNN DX TVINY Np>Nnn >¥ NnTinn 5221 docstring 12N'2
.TNDAN NN DM N2 YNIvNNN IYNT NnMnnNn

N LPMAIN NN MIADNY NP NNN NONNA doctoring 12N1)
.11OND Y DN L(DMNMA XD) DMANAa DY MY LAY DIPNN T —

class Cat:

mmnn J—:— *’ - ——-"—— ol = AP PN YN T O ~ ] "

mimn

mimn

self.name = name

15



NpPONN INWN

class Car:
def __init__ (self,fuel amount):
self.fuel = fuel amount

NUM_WHEELS = 4

carl = Car(3)

OV 1911 DTN Nponn NN
D25 DMO1DA DN .ND1D NPONNN
X1 KD) .NPONNNN D'OUPMIAIND

(.LPM2IX D25 Ta) PMY

car2 = Car(5)

print(“carl. fuel:",carl.fuel)
print(“car2. fuel:",car2.fuel)

print(“carl.NUM WHEELS:", carl.NUM WHEELS)
print(“car2.NUM WHEELS:",car2.NUM WHEELS)

print(“Car.NUM WHEELS:",Car.NUM _WHEELS)

4bpLatn

carl.fuel: 3
car2.fuel: 5
carl.NUM WHEELS: 4
car2.NUM _WHEELS: 4
Car.NUM_WHEELS: 4

16



.. DYLPMIIN NI NNMA 1 DY DOvn

X =30
print(x.real)
print(x.bit length())

st = ['a’,'b", 'c’, "a’]
print(lst.count('a’))
1st.remove( 'b")
lst.insert(1, 'h")
1st.sort()

print(1lst)

N U1 W




mutable DN DLPMIIN

def my_ func(some car): s
NI NP NN

some car.add fuel(20)

my_car nInwnr
my_car = Car(10) ——— DIPN NNIN Ni

print(my car.get fuel())
my func(my car)
print(my car.get fuel())




NI DI1OVN X1 LMK DX DTN 20 °

print (1sinstance(carl, Car))
print (type (carl))

print (type (carl)==Car)
True
<class ' malin .Car'>

True

19
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D NMDIDNX

1 TAND 12D IwWaNnN (iterator) MLIL'X XNIPIY NIAN NNMaA2
J11)1X¥1D DYDY MITD

MNNNN DY NN D010 DY pynnny LPMIIN NN iterator
‘TN

Self X NNy _iter_ (self) nmnn .1

IN ,N1NTDA 2N 7V DX N1TNnY __next_ (self) nnn .2
NMNDN N1TDN DN Stoplteration NpDan NN Noyn

NTINNN DX 5710 1YY pwnnnw PN NN iterable
iterator NInNw LPMAIN NTNNY __iter_ (self)

iterable D) NN iterator Dow 215 1w



X129 NATD ANAT

TDXPITIINRI TN 1T @
=, = 1
—n-2 + Fn-1

1
n

1,1,2,3,5,8, 13, 21, ... :N1TD2 DNIYNIN DMIANND °



X129 NATD ANAT

TPXPITIIND TN N1 T1on e
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X112 N1TD MDILN

Fibonaccilterator:

r v

A ~ A —~ ~ l_ ~ ~ -~ oo - ~ T P T - ~ l_ o » YT ~T-Yo o ~ o
LAl " IS —r — L S S - e CA WD O - J (" 8 - S S S S @ L L N -/ — 4 AN A AN VIIG N\ A (W R e N A At —r
. 1

“ . C a
e
7 e 4 <y ol 4 ~ 7 “ et 4 .
\ & aear 14N e - 1 - - OQ - _I_ - 4 - - Q - \/ AT - Q
1 L11¢ b AULC - Le LIl - T_[_..; - T_’___ T_A S Qo U = L~ ¥ will 1l 1S |
b,

init (self, n):

end of the sequence

type (n) int
self. n = n # marks the
self. prev = 0 # previous entry
self. curr = 1 # current entry

__iter (self):
self

__next (self):
(self. curr < self. n):
curr = self. curr
self. curr += self. prev
self. prev = curr
curr

StopIlteration|()

# put aside the value to be returned
# compute the next entry in the sequence
# returned value will be the previous



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.

P ——— ================= RESTART =====s===s=ss=s=s=s=ss=s=s=s=s=s=s=s=s=s=======
>>>
>>> for 1 in Fibonaccilterator (20):
print (1)
1
1
2
3
5
8
13
>>> fibonacci = Fibonaccilterator (20)
>>> for i1 in fibonacci:
print (1)
1
1
2
3
5
8
13
>>> for 1 in fibonacci:
print (1)
>>>

Ln: 33 Col: 4|



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.
>>> ================================ RESTART ================================
>>>
>>> i Fibonaccilterator (20) :

print (i) noyana n>nnn for INDD e

DAPO I _iter_ nTnnNN

. MLILN
2
: NN NYWan XN XIvR Y01 e
°. DAPYTD _ next  NMNNN
>>> fibonacci = Fibonaccilterator (20) | b\JJ NI 'I'U}n TN
>>> i fibonacci:

print (1)

niyyn Stoplteration npoan e
N1D NN NIND1ON MY

1

1

2

3

5

8

13

>>> i fibonacci:

print (1)

>>>

Ln: 33 Col: 4



Python 3.4.1 (v3.4.1:c0e311e010fc,

[GCC 4.2.1 (Apple Inc.

May 18 2014, 00:54:21)
build 5666) (dot 3)] on darwin

Type "copyright"™, "credits" "license ()" for more information.
>>> ================================ RESTART ================================
>>>
>>> 1 Fibonaccilterator (20) :
print (i) noyana nOnnn for IR e
DaAPO " TD _ iter . NN
; ML
2
: NN NYWan XN XIvR Y01 e
7, 21pP2 T2 __next__ nTmnnmn
>>> fibonacci = Fibonaccilterator (20) | bw Njn 'ijn nN
>>> 1 fibonacci:
print (1) .
niyyn Stoplteration npoan e
1 TINTD NN NS My
1
2
: iterator NN fibonacci PPMAIND
’. self nX N1 __iter__ 125
>>> i fibonacci:
print (i) MNP DD NMITDN MDY WYAN DN °
NNOVNY NN next -Y Napi)
>>> .
Stoplteration NpDan

Ln: 33 Col: 4



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.
>>> ================================ RESTART ================================
>>>
>>> i Fibonaccilterator (20) :
print (i) noyana N> nnn for INDD e
DAPO I _iter_ nTnnNN
. MLILN
2
: NN NYWan XN XIvR Y01 e
7, 21pP2 T2 __next__ nTmnnmn
>>> fibonacci = Fibonaccilterator (20) | bw Njn 'ijn nN
>>> i fibonacci:
print (1) .
niyyn Stoplteration npoan e
1 N1D NN NRD1ON My
1
2
: iterator NN fibonacci PPMAIND
’. self nX N1 __iter__ 125
>>> i fibonacci:
print (i) NNMP 22 ,NITDN MDY VAN DX °

1T NMYYAN OIX NHad awaN

>>2>

iterable-a winw 1 bHy

NNOVNY NN next -Y Napi)
Stoplteration NpDan

Ln: 33 Col: 4



novwn i

Fibonaccilterable:

L B |

\ o1 eCt O TNls CLasSSsS 1S a4 lteraple CThalt recurns a
A LT LUVl 4\ L - — L 1100 o SLUPL YN & 4L 4y 4 7 <y - 7 _>/ Oy Ay

init (self, n):
type (n) int
self. n = n # marks the end of the sequence

iter (self) :

Fibonaccilterator (self. n)

Ln: 6 Col: 63



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.
>>> ================================ RESTART ================================
>>>
>>> fibonacci = Fibonaccilterable(20)
>>> for 1 in fibonacci:
print (1)

WM -

8

13

>>> for 1 in fibonacci:
print (1)

ouUwMN -

13
>>>

Ln: 29 Col: 4.



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.
>>> ===========————————————————————- RESTART =================—————————oo oo
iii fibonacci = Fibonaccilterable (20)
>>> i fibonacci:
print (1)
1 .
. range ,list ;tuple DD1awLN
: N> D D2N iterable DN str
°. DNXY DY DNMLIVNN
>>> i fibonacci:
Pt ) NAVY WaN NN 120 e
1 N1 DM™Mya list imx Sy
1
: MaApw MNND
:
13

Ln: 29 Col: 4



[RRRRIPARD

MDIVIN IXMD NINIPNA NNIX XN (generator) M1

11 W return MMpa Dipnivy NON A1PXP9 11D P1NTA 1IN MDA
yield mMps

MLILN NN D'PITIN DIVNRIAN NIAWVND TN NPID ANNP

'NAT "NAYNNN 527NN AN YY) N 1TDIVIRN 1N 1'an9 1D
MLANOY TIPN IN DN TA YN »

VIaIMy MLIN 71V DN D11 Diva yield N"Mpad yaaw Dya 521
M TN NXINA YN DY

XY MODALINN NTNNAY N7 X 10AVY DOV N

PTNN NMDIVNN NN NI MDD NNMP DD



AP

fibonacci generator(n):

rT

m N ~ ~ -~ il . .~ P 4 ™ o ] ™ ~ - ~ .

1'hl1s generator l1lterates over the kFibonaccl seguence

: } " - a }

el 4 < r 4 -~ r ~r e gy

I'ne seguence terminates arter the last entrvyv which 1s < n

curr < n:
ret = curr
curr += prev
prev = ret

ret

Ln: 13 Col: 17



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.
>>> =====s=s==s=s=s=s==s=s=s=s===s============ RESTART =s==s=s=ss=s=ss=s=s=s=ss=s=ssss=s=s=s=s=s======
>>>
>>> for 1 in fibonacci generator (20):
print (1)

oUwMN -

13
>>>

Ln: 17 Col: 4



DNLIVN DV MYIVY

Noyan ™ Sy NIXIY NITD D¥11 :(map) 1am
TN NITD M2N DY NIXpPND

111N) NP DY NATD-NN D1 ((filter) 192

DY NMXPNA NINY TTA 71V 1w N (reduce) DINNN
NTDN Do

DX D"NLILN DY MAY> OMHDD ODI Y nhMaa
(itertools D1TM2) M9XaD MMya yxad> 010D



TNXNDT

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.

>>> from functools import reduce
>>> PRIME = 13
>>> squares = list(map(lambda x: x**2 % PRIME, range (PRIME)))

>>> print (squares)

(¢, 1, 4, 9, 3, 12, 10, 10, 12, 3, 9, 4, 1]

>>> quadratic residues = list(filter(lambda x: x in squares, range (PRIME)))
>>> print (quadratic_ residues)

(0, 1, 3, 4, 9, 10, 12]

>>> prod = reduce (lambda x, y: x*y, filter(lambda x: x != 0, quadratic residues))
>>> print (prod)

12960

>>> print (prod % PRIME)

12

>>>

Ln: 17 Col: 4



© © © Python 3.4.1: my_map_filter_reduce.py - /Users/yrabani/Documents/10 My'w/QYen/In'o - awnnn 'vn? xian/Axin/Code/my_map_fil...

def my map(func, iterable):
LR A |
This generates a mapped sequence.
"func" is a one-argument function. It must return a value (of any type).
"iterable" is an iterable object.
type (func's argument) == type(an item from iterable. iter ())
L A |
for item in iterable:
yvield func(item)

def my filter(pred, iterable):

T
This generates a filtered sequence.
"pred" is a one-argument function that returns a boolean value.
"iterable" is an iterable object.
type (func's argument) == type(an item from iterable. iter ())
L A |
for item in iterable:

1f pred(item):

yield item

def my reduce(func, iterable):
L )
This reduces a sequence to a single cummulative value.
"func" is a two-argument function that returns a value.
"iterable" is an iterable object. The iterator must not return an item None.
type (func's arguments & return value) == type(item from iterable. iter ())
L A |
prev = None
for item in iterable:

if prev == None:
prev = item
else:

prev func (prev, item)

return prev

Ln: 10/Col: 0|



TNXNDAOT TV

list of squares = [x**2 | X 1n range(1l0)]
gen of squares = (x**2 x in range (10))

print (List of squares)
print (gen_of squares)

dirty = 'Go ahead. Make my day.

clean list = [dirty[i] i . range (len(dirty))
dirty[i]!=" ' i== dirty[i-1]!=" "]

clean gen = (dirty[i] £« 1 in range(len(dirty))
dirty[i]!=" " i== dirty[i-1]!=" ")

clean str = ''.join(dirty[i] ! i in range(len(dirty))
dirty[i]!=" ' 1==0 dirty[i-1]!=" ")

print (dirty)

print (clean list)
print (clean gen)
print (clean str)

Ln: 5Col: 9



INRNAT MY

list of squares = [x**2 for x in range(10)]
gen of squares = (x**2 for x in range(10)) ‘\\\\\\\

print (list of squares)
print (gen_of squares)

iIst comprehension

(list Ix™MN)

dirty = 'Go ahead. Make my day.'
clean list = [dirty[i] for 1 in range(len(dirty))
1f dirty[i]l!="'" ' or i==0 or dirty[i-1]!="' ']
clean gen = (dirty[i] for i in range(len(dirty))
1f dirty([i]!=" ' or i==0 or dirty[i-1]!=" ")
clean str = ''.join(dirty[i] for i in range(len(dirty))
if dirty[i]!='" ' or i==0 or dirty[i-1]!="' ")

print (dirty)

print (clean list)
print (clean gen)
print (clean str)

Ln: 5Col: 9|



INRNAT MY

list of squares = [x**2 for x in range(10)]

gen of squares = (x**2 for x in range(10))
print (list of squares) \ geﬂeratOr eXpreSSIOﬂ
print (gen_of squares) (_n‘)jJA jxﬂrJ)

dirty = 'Go ahead. Make my day.'
clean list = [dirty[i] for 1 in range(len(dirty))
1f dirty[i]l!="'" ' or i==0 or dirty[i-1]!="' ']
clean gen = (dirty[i] for 1 in range(len(dirty))
1f dirty([i]!=" ' or i==0 or dirty[i-1]!=" ")
clean str = ''.join(dirty[i] for i in range(len(dirty))
£ dirty[i]!=' ' or i==0 or dirty[i-1]!=" ")

print (dirty)
print (clean list)
print (clean gen)
print (clean str)

Ln:5/Col: 9



INRNAT MY

list of squares = [x**2 for x in range(10)]
gen of squares = (x**2 for x in range(10))

print (list of squares)
print (gen_of squares)

dirty = 'Go ahead. Make my day.'
clean list = [dirty[i] for 1 in range(len(dirty))
1f dirty[i]l!="'" ' or i==0 or dirty[i-1]!="' '] . .
clean gen = (dirty[i] for 1 in range(len(dirty)) \ ||St Comprehen3|on
1f dirty([i]!=" ' or i==0 or dirty[i-1]!=" ")
clean str = ''.join(dirty[i] for i in range(len(dirty)) "Db’ﬂ nD‘D]nJ
if dirty[i]l!=' ' or i==0 or dirty[i-1l]!="' ")

print (dirty)

print (clean list)
print (clean gen)
print (clean str)

Ln: 5Col: 9|



‘ yrat D 10 MIV'U/AVYUN/]INTD - 2UnNnNN 'VTN? XIAn/Nin/Code/using iter.py

ISING_Iter.py - /Jsers/yrabani/ocuments/ 11U 1 IV'a/nyVun/jirm''d - 1

list of squares = [x**2 for x in range(10)]
gen of squares = (x**2 for x in range (10))

print (list of squares)
print (gen_of squares)

dirty = 'Go ahead. Make my day.'
clean list = [dirty[i] for i in range(len(dirty))

if dirty[i]l!="'" ' or i==0 or dirty[i-1]!="' "]
clean gen = (dirty[i] for 1 in range(len(dirty))

if dirty[i]l!="'" ' or i==0 or dirty[i-1]!="' ")
clean str = '"'.join(dirty[i] for 1 in range(len(dirty))

1f dirty[i]!="~L_or i==0 or dirty[i-1]!=" ")
print (dirty)

print (clean list)

StrponnNn Sw nminnar

IININN PanNn DY MPIVINNY iterable LPMIIN NDAPN XN
mnINNN NITD NN NWIRN string.join(iterable) NXMPN
String YT DY MT1an ,pan iterable YW MLILRKNY




TNXNDAOT TV

list of squares = [x**2 for x in range(10)]
gen of squares = (x**2 for x in range (10))

print (List of squares)
print (gen_of squares)

dirty = 'Go ahead. Make my day.
clean list = [dirty[i] f« 1 in range (len(dirty))
dirty[i]!="'" ' or i== r dirty[i-1]!=" ']
clean gen = (dirty[i] for 1 in range(len(dirty))
Lf dirty[1i]!=" ' or i== - dirty[i-1]!=" ")
clean str = ''.join(dirty[i] for i in range(len(dirty))
dirty[i]!="'" ' or i==0 or dirty[i-1]!="' ")

print (dirty)

print (clean list)
print (clean gen)
print (clean str)

(0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

<generator object <genexpr> at 0x105873£f£30>

Go ahead. Make my day.

[IG|’ IO|’ 1 |’ la|’ 'h" le|’ la|’ 'd" l.|’ 1 |’ 'M" lal’
lyl, ' l, ldl, lal, lyl, l.l]

<generator object <genexpr> at 0x10587cbd0>

Go ahead. Make my day.
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itertools accumulate, chain

Compute the partial sums of an iterator
# accumulate (iterable) or accumulate(iterable,

6

partial sums = accumulate (range(l,6))
print (' ')

print ('partial sums demo:')

print (partial sums)

print (list (partial sums))

# Chain together several iterators
# chain(iterable, iterable, ...)

i

sent = chain('Ou il y a du commerce',

print (' ')

print ('chain demo:"')
print (sent)

print (''.join(sent))

function)

Ln: 20 Col: 0



tertools -n Mxpna

itertools import accumulate, chain

# Compute the partial sums of an iterator
# accumulate (iterable) or accumulate(iterable, function)

il
partial sums = accumulate (range(l,6))
print (' ')

demo: ') partial sums demo:

print ('partial sums
<itertools.accumulate object at 0x103695508>

print (partial sums) -
print (list (partial sums)) (1, 3, 6, 10, 15]

# Chain together several iterators

# chain(iterable, iterable, ...)

*

sent = chain('Ou 11l y a du commerce', '\n', 'Il y a des moeurs douces.')
print (' ')

print ('chain demo:"')
print (sent)
print (''.join(sent))

Ln: 20 Col: 0



tertools -n Mxpna

itertools accumulate, chain

Compute the partial sums of an iterator
# accumulate (iterable) or accumulate(iterable,

6

partial sums = accumulate (range(l,6))
print (' ')

print ('partial sums demo:')

print (partial sums)

print (list (partial sums))

# Chain together several iterators
# chain(iterable, iterable, ...)

i

sent = chain('Ou il y a du commerce',

print (' ')

print ('chain demo:"')
print (sent)

print (''.join(sent))

function)

Ln: 20 Col: 0



tertools -n Mxpna

itertools import accumulate, chain

# Compute the partial sums of an iterator
# accumulate (iterable) or accumulate(iterable, function)

il
partial sums = accumulate (range(l,6))
print (' ')

print ('partial sums demo:')
print (partial sums)
print (list (partial sums))

# Chain together several iterators
# chain(iterable, iterable, ...)

*
sent = chain('Ou 11l y a du commerce', '\n', 'Il y a des moeurs douces.')
print (' ')

chain demo:

<itertools.chain object at 0x1035987470>
Ou 1l y a du commerce

Il y a des moeurs douces.

print ('chain demo:"')
print (sent)
print (''.join(sent))

Ln: 20 Col: 0



tertools -n Mxpna

itertools accumulate, chain

Compute the partial sums of an iterator
# accumulate (iterable) or accumulate(iterable,

6

partial sums = accumulate (range(l,6))
print (' ')

print ('partial sums demo:')

print (partial sums)

print (list (partial sums))

# Chain together several iterators
# chain(iterable, iterable, ...)

i

sent = chain('Ou il y a du commerce',

print (' ')

print ('chain demo:"')
print (sent)

print (''.join(sent))

function)

Ln: 20 Col: 0
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class Cat:

def make sound(self):
print ("Meow!")

class Dog:
def make sound(self):
print ("Woof Woof!")

some animals = [Cat(), Dog(), Dog() ]
for animal in some animals:
animal.make sound() <—

(TN NANTN NN wnnY O0P-1 1N M2 My )
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class Point2D:
def __init__ (self,x=0,y=0):
self. x =X
self. y =1y

def translate(self,dx,dy):
self. X += dx
self. y += dy

def distance_from(self,other):
dx = self. x - other._ X

dy = self. y - other. vy
return (dx**2+dy**2)**(1/2)

def copy(self):
return Point2D(self. x,self._y)

def get_x(self):
return self. X

def get_y(self):
return self. vy



class Rectangle2D:
def __init__ (self,corner,width,height):
self. corner = corner.copy()
self. width = width
self. height = height

def get_area(self):
return self. width*self. height

def translate(self,dx,dy):
self. corner.translate(dx,dy)

def get_midpoint(self):
return Point2D(self._ corner.get x()+self. width/2,
self. corner.get y()+self. height/2)

def copy(self):
return Rectangle2D(self. corner.copy(),
self. width,self. height)

39
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pt = Point2D(0,0)
print(Point2D(1,3).distance from(pt))
rect = Rectangle2D(Point2D(1,1),3,4)
rect.translate(2, 1)

print(rect.get area())

40
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ptl = Point2D(9,0)
print(ptl)

< main_.Point2D object at ©0x027C4BDO>

111 119 NDAT DX
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class Point2D:
def __init__ (self,x=0,y=0):
self. X = X
self. y =1y

def __str_ (self):
return “(“+str(self. x)+ \
" "+str(self.  y)+")"

NYNTY NOwa 522 str. nMnnd Xmp NNy
nnNINNS Nann

ptl = Point2D(0,0)
print(ptl) E:::i> Eg’g;
print(str(ptl)) :




D'NLINXN DY NNINNN NN

ptl = Point2D(0,0)
pt2 = Point2D(0,0)
print(ptl==pt2) :> False

NTY NPT N1 == MDI9INN DY OTNNN N2
MTYN W NRNYN KD (IS 1n2) LPMIIN IMIN
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def __eq_ (self,other):
return self. Xx == other. x and \
self. y == other. vy

44
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maD1 (magic methods) N> MMNN N1 w» e

'TIPN DY NNINNN NN DY 1PTaND TWaNy

object.__add__(self, other)

object.__sub__(self, other)

object.__lt__ (self, other

object.__mul__(self, other)

)
object.__le__ (self, other)

// object._ floordiv__(self, other) == object.__eq__(self, other)
/ object.__div__(self, other) I= object._ ne__(self, other)
% object.__mod__(self, other) >= object._ _ge_ (self, other)
** | object.__pow__(self, other[, modulo]) > object.__gt_ (self, other)

<<

object.__lshift__(self, other)

object.__rshift__(self, other)

object.__and__(self, other)

object.__ xor__(self, other)

object.__or__(self, other)

o NNV P 0
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class MySet:
def __init_ (self):
self. 1tems=[]

def add_item(self,item):
1f item not in self. 1tems:
self. items.append(item)

def remove_item(self, item):
1f item 1n self. 1items:
self. items.remove(item)

def add_set(self,other):
for 1item in other. items:

self.add item(item)

15wy XD 1T Nvn
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def _ contains__ (self,item):

: . . in MLITINN DY NOWaAN DX TN
return item in self. items

== TNDITINN DY NOYaAN NN TN
def __eq_ (self,other):

if len(self. items) == len(other. items):
result = True
for item in self. 1items:
result = result and item 1n other. 1items
return result
else:
return False

def _add_ (self,other): + MDLIINN DY NWYaAnN NN 1"TaN
result = MySet()
result. 1items = self. items[:]
result.add set(other)

return result
str() N2IVYNN NXPNA T DY NYNINNY NINnnNr

def __str__ (self):
return  "/"+", ".join([str(s) for s in self. items])+"}"

def __len_ (self):

: len() N2ynn M¥pNna Sy NARXINN NX TN
return len(self.__items) () nawn: | ! |
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setl = MySet()
setl.add item(2)
setl.add item(4)
set2 = MySet()
set2.add item(4)
set2.add item(3)
set2.add item(5)
setl.remove item(4)

print(setl)
print(set2)
print(setl+set2)
print(2 in setl)
print(20 in setl)
print(len(setl))

12}
{4,3,5}
{2,4,3,5}
True
False
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class Knapsack:

def

def

def

~1nit (self, max weight, max volume):
self. max volume = max volume
self. max weight = max weight

self. weight = 0

self. volume = 0

self. 1tems = set()

get total weight (self):

return self. welight

get total volume (self):

return self. volume

50



def add item(self, item):
weight = item.get weight ()
volume = item.get volume ()

if self. weight + weight <= self. max weight and \

self. volume + volume <= self. max volume and \

item not in self. items:

self. wvolume += volume
self. weight += weight
self. items.add(item)
return True

else:

return False

5N Do ONnY 0'LMaN 2D OY MMNINN NN
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def

def

clear (self):
self. weight = 0
self. wvolume = 0

self. 1tems = set()
remove random item(self):
if len(self. items) ==

return None

item = random.sample(self. items,1) [0]
self. 1tems.remove (item)

self. weight -= item.get weight ()
self. volume -= item.get volume ()

return item

52



class Book:
def get weight(self): return 5

def get vol 1f): ret 1
k = Knapsack (55,10) ef get_volume (self): return

print (k.add item(Book()))
print (k.get total volume())

class Brick:

def get weight (self): return 50

print (k.get_total weight()) def get volume (self): return 1
print (k.add item(Brick()))

print (k.add item(Brick()))

print (k.remove random item())

print (k.remove random item())

print (k.remove random item())

True
1

J
True

False
< main_ .Brick object at 0x0000000002B730F0>
< main .Book object at 0x0000000002B6B588>

None
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https://www.youtube.com/watch?v=b5VsYT5vbWE



https://www.youtube.com/watch?v=b5VsYT5vbWE

