





Mutable/Immutable Properties of Passed Data Objects

—— Number of references —___
L (2) (1)
148200 148216 148232 148248

NO 2| {3

LiStl = [1J 3]

“afl o Var| @ '  Listl M' '
vari stores the memory List1 haﬂfﬁjﬁf;‘l aﬁﬂ‘pa}ed ;- -:290?60 \j.rhere I

reference of integer value 1 " can ;""’-"‘"f}e mgmpfi’rq“qferancé“s of_ its individual
(l.e., 148216) as it is [teméag‘f]jsﬂ [0] cu rently stores here the
currently storing 1 : ‘:%ne:mnr}; reference of integer value1 (i.e., 148216)

| " and List[1] stores the memory reference of

'w{{@gmé’gﬁiﬁﬁne 3 (Le., 148248)



Mutable/Immutable Properties of Passed Data Objects

varl=varl-1 (Now vard holds value @)
Listi[e] =3 _ {Now first item of List1 is also 3)
o A& 3 (2)
148200 148216 148232 148248
T_ -~ = List's memory
; holding address
wvardl] & remains the same
individual items’
g / addresses change
vari now stores memory The mamury'allncatﬂl_::l_ to List1, where it can hold its data items’
-Edd';esff ﬂ é’;‘;ﬁef 0 - memory address remains the same /.e., it still is 200160. BUT
e Sl - @s the Individual iterns of List1 have changed so individual

items’ memory addresses stored here have to reflect this. Thus
both List1[0] and List1 [1] are currently storing memory address
148248, the memory address of integer 3 as both List1[0] and
List1[1] currently hold integer value 3.
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035 PASSING IMMUTABLE VALUE

def myfunc(a): 1usage
print("Inside mufunc()")
print("Value Received in 'a' as", a)
a=-a+ 2
print("value of 'a' now changes to", a)
print("Returning from myfunc()")
num = 3
print("Calling myfunc() by passing 'num' with value", num)
myfunc(num)
print("Back from myfunc(). Value of 'num' is", num)






Autapie/Iimmutaple Properties of rassed Data Opjects

calling myFuncl( ) by passing ‘num' with value 3

. Gy O

Inside myFuncl( )

value received in 'a'@as 3

o < 1o . : The value got changed from 3 to 8 Inside function I
Value ?f o J o BUT NOT got reflected to __main__
returning from myFuncl( )

B&Ck from myFuncl( ). value of 'num’ 1s @ D L L LT T T

¥ e s oy L

"
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Mutable/Immutable Properties of Passed Data Objects

s st E Gt N T e Sl ) ou T N R She, iy ST eos P NG st e PR T
SN P o o L T B (1) *f‘-.'?fe'e"-"e 3 nt ———"These memory addresses will varyeach = .~

SR s s ey 8007 ;816 832 848+ time as these are allocated by Os. :

" frontloaded | 6 . it

. data space 1

yi©

-

» - o T =7
L = ir, - - (| > 4 S v

— - 2ty - 31 " AT 5

Tt AR 2 £ . ;i) "3 %

2 Yookl " W S Tt
- o o R o K R - ‘
- “ha Tzt T 1’ : S T AR
? S e Lol S R e SRR R Till Lines 7-9 of c
i e Al It K St e A Py %, A ode of —Mmain-.
< "} - g R~ e R e & A G

(2) « reference count
800 816 832 864

At line10 (function is called) argument
num is received in parameter a ang for

, lines 1, 2, 3, environment remains the
o+ same

Environment
(myFunc1())




Mutable/Immutable Properties of Passed Data Objects

data space |... | 3 4 5 6 =2 See, the gl_obaf environment’s
: o % i S e R - T - num remains unaffected from
changes to variable a of myfunc1
£t . i
At line 4 nme
| AT a Local memory environment
Local Env.(myFunci()) [ remains the same till line6 and the
- a(-a=a+2) ki myfunc1( ) gets over and control
L S returns to —main— part's line11
e R e R T e e et S ' and the local environment of

myfunci( ) is removed.

il S o '(1)".': A N
- - 800 816 832 848

) ¥ e

' data space

1]

B At line11, when num’s value IS

| / printed Python prints 3 as the num
. _remained unchanged in its ScOP®

... . .and thus always remained 3.



036 PASSING MUTABLE VALUE

def myfunc2(mylist): 1 usage
print("Inside CALLED Function now ")
print("List Received:", mylist)
mylist[0] += 2
print("List Within Called function, after changes:", mylist)
list1=[1]
print("List Before Function Call:", 1listl)
myfunc2(listl)
print("List After Function Call:", 1listl)






qutaoie/immutapie rroperties oj rassed pData vpjects

List before function call & [1]

Feva Al -

Inside CALLED Function now
List received: _[1]
List within called function, after changes : (:::)

The value got changed from [1] to [3]
inside function and change GOT
REFLECTED to __main__ .

2 -1.1-.: ey P i I"I'!"lq-."'l'_h' L
i T a
Pt ke e T
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LiSt after function call :@ P e e

L a
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Mutable/Immutable Properties of Passed Data Objects

(1) «— reference count o Ped 10 P g 00 o
540 672 588 604 | - = I Memory addresses

‘data space and

on each Computer ang
even for each Sessiop

AT (List1[0] holds memory
address of value 1 (556))

alterations

5

556
- other memory | ... [-(;)] I;? “é-l {3 41 ... [.j

.}_.'. -

pren

i o W s ,» 1 .:T- ‘:\ - ,‘:'. ._‘::- 2
‘ o= 1 : vironm ity Sl
s I K G Lo o ks of _main__

At line9, function myFunc2( ) gets
called ; argument List1 js recejveq in
parameter myLIst. Both now point to
address 25000. For lines 1, 2, 3, the
environment remains the same.

?._’--'.:'E':?”' o e Sy Rl K .
__ GlobalEnvironment = = ™
Local Environment

(myFunc2(0))

Y po igibgowh- o 5t o
| & "5 e o
» i P e BT o- .
'3 A e LY
Ve . "
R T AN
y hade’ A
.
-

s |

B et S




Mutable/Immutable Properties of Passed Data Objects

(1) At lined4, myList{0]'s value z

540 556 572 588 604 25000 changes to 3 (myList[0] += :

2) and thus the Oth item of %

myList now holds reference [
of value 3. BUT the memory
location of list mylList
remains the same (25000).
The change of memory

address from value 1 to g

~value 3 has been done in place i.e., at

v alala Jy |
[ ) - “ - - -] - L
e dhod = & U = 1

memory enwronment remains the same for :
lines 5, 6 of code and then function returns ¥
Control __main__'s line 10, remaining local 1
environment of function myFunc2( ). i

(Llsﬁ [0] now holds
-memory address of
: ,___value 3 (588))

Local Environment

T

9 !f ";{ i
g ’i‘"‘""s-t e 54“9.,

,...r-f'\)'/’ Sl fOTH o, RS el e, &

\ / At line 10, when List1 is printed, it is p

referring to address 25000 that |
- currently holds reference of value 3.

Hence changed list is printed (as [3])
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037 PASSING MUTABLE VALUE — ADDING DELETING

def myfunc3(mylist): 1usage
print("Inside CALLED Function now")
print("List Recelved:", mylist)
mylist.append(2)
mylist.extend([5,1])

print("Llist after adding some elements:", mylist)
mylist.remove(S)
print("List within called function, after all changes:", mylist)
return

listl = [1]

print("List before Function Call: ", 1listl)

myfunc3(listl)

print("List after Function call: ", 1listl)









Mutable/Immutable Properties of Passed Data Objects

Lines 10-11

Lines 2, 1-3

(List1[0] holds
memory address of value 1i.e., 376)

Till Lines 10-11 of code of __main__

i

£

3 / "IGIIQBQI E'n\(lrbnmént

myList

Local Environment \

l (myFunc3())

(1) A% SSptla i Al A : :?;8160‘ ¥
364 380 396 -
316 332 348 . - A
w2 13].° 4 B N / Y
( ‘ List1l
)
316 332 348 364 2380 396 351@00 A
1] [2] [3] [4] [5] [e / ?

At line 12, function myFunc3( ) gets
called ; argument LIst1 is received
in parameter myLIist.. Both List1
and myLlist point to same memory
address i.e., 38100.

Environment remains the same for
lines 1, 2, 3.




Mutable/Immutable Properties of Passed Data Objects

[ (1)

316 332 348 364 380 396 38100
- 1 2| |3 4 5 6| - E:] L%_]
= ——= | |
e "4 At line 4, statement mylList.ap-

pend(2) gets executed, so a new ele-
ment (index1) is appended to mylist's
same memory address 38700.

This new element now references to
value?2.

Line 4

S / - Global Environment
Local Environment \
yoyList (myFunc3())

Notice even after appending a new element the list's ! ;
address is the same jie., 38100. It, however, now El'«h.ltiﬂ:&l'e types act like ccm- |

Listi

T R Em———
By X 3 ST ¥ g .
< g o e s~ o

>
g e =

accommodates place to hold new value. talners. Container remams‘
unchanged however, its con-

s 2 1 1
| :;135 é 3)2 MR :(3 8)0 e I {‘tents may change. Hence their
. — 5 1 = =5 u:werall address remains the :
AP e 2] [3 I a I 5 @ //:l [e] (21 (<1 . I ..same as Jt is the cantamer’s
L_I_ T I_._I : — iaddress. T :
- : - e - - N L S e Ve D r o min. i e gl 4L LD
i

Lines 5, BV

~_Global Environment |

At line5, the list is extended with two
new elements (mylLlIst.extend(5, 1)).
The list's(myList) memory address
still remains the same i.e., 38700.
However, it now accomodates place
to hold two new elements.

Environment remains same for line
6 too.

Listl
- | e Local Environment
(myFunc3())




Mutable/Immutable Properties of Passed Data Objects

Pty s (1)

316 332 348 364 380 38100
s 0 o otnndd A s
1} 2] [3] T4] [s] =~ = - = o] 31 (o]]
3 j} e At line 7, statemont
§ et Vi - myLllist.remove(s) removes element
5 E o 0 T e S e g L 5 from list and thus only three
: ALY / 2 ._.Gll_ol_:‘al._.Envquqmen,t_ 3 elements are left In ListimyLIst).
! Local Environment But the memory address of the list
(myFunc3()) (myList) remains the same even
st * after changes in its contents.
The environment remains the same
T —— till line 9 and then control returns to
T line13.
@) ‘
316 (1) 38100
iciev], =t
4 5 6| - ® LT__] ®
(<] //
p _/7/ = At line 13, after returning from
| e  Global Environment myFunc3( ) the local environment
b3 P e - : _.r'w_ O G is removed. The list. List1 is still
B R, referencing the address 38100
with all the changes Intact.




Mutable/Immutable Properties of Passed Data Objects

] (1) 1)
532 548 564 580 596 612 40316 - _
f --- [ 1 2 3 4 5 6] / (o] _
& ' Elements O and 1 of list refer to
| E - // addresses of values they hold
. udsta| e <— T/ Lines 9-10 of code
Shise s of __main___
1)
580 2 40116
_ o o] 7
| 2 3 4 5 6 [¢] [e]
-~ e R . = - :
i SR SRS At line 10, function myFunc4()
< cReSIRbal FIVIANINont, . gets called argument List1 is
= Local Environment received in parameter myLIst.
(myFunc4()) Both List1 and mylList point to
same memory address i.e., 407116
— Environment remains the same
: — e for lines 1, 2, 3.




Mutable/Immutable Properties of Passed Data Objects

(N (1M (1) (1) |
532 564 580 596 40116 50110
J‘] 2 3 4 5 6 S o] T2
d i * - |— ' / o | j /f ® __9_
} ——— %
‘Eé = 7
s : 57 7

At line 4, a new list by the
name new is created for which
new memory is allocated at
50110. While List1 and myLIst
point to memory address 40116,
new has memory address as
50110.

Xt / Global Environment

[ Local Environment
o= myFunc4 By
myList | I (myFuncé()) new

(1) (1) (N 1)

532 564 580 596 40116
0 1.
1] [2] [3] [4] [5] [e [¢] (3]

e
| — e
— -
// //

Line 5

At line 5, myLIst is as-
signed new, which means it
now points to same address
as new i.e., 50110.

skl Aobal Environment

Local Environment
TR AL . (myFunc4())
: L. myList | é new
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P e / ' At line 6, statement

— — i (myList.append(6))
/ adds value 6 at the end

B S / / Global Envlranmant of myList. Since mylList is
mylList’s value, it shows [3, 5, 6].

St e o3 : rinting to address 50110,
ST LiStl o 2 Local Environment s P -
ol O SR (myFunc4()) ';
L e o SRR T myList Wl I 4
S B it M _— - — ' Environment remains the same till

value 6 getls added to this
container. Thus when you print
| S —_— T, etk ' line 8 and then function returns
control to __main___ at line 12.

Lines 6-8

After myFunc4( ) gets over, the local
environment is removed. The list,
 List1 is still referring to address 40116
and prints whatever is contained at
this very address i.e., [1, 4]. Changes
that were made to address 50110 are
not reflected.

Line 12




038 PASSING MUTABLE VALUE ASSIGNING PARAMETER
def myfunc4(mylist): 1 usage

print("Inside CALLED Function now")
print("List received:", mylist)
new = [3,5]
myList = new
mylist.append(é)
print("List within called function, after changes:", mylist)
return
listl = [1,4]
print("List before function call:", 1list1l)
myfunc4(listl)
print("List after function call:™, 1listl)
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if P is not assigned any new name Of
different data type value then changes
in P are performed in place and GET
'REFLECTED BACK to __main__
(refer same codes 2.1 and 2.2).
That is, A will show the changed data.

If P is assigned a new name or diffgrgyy
data type value (e.g., P = dfﬂerent_vaﬂama
then any changes in P are not reflecteq)
BACK to __main__

(refer sample code 2.3),

That is, A will not show changed daty.










039 SWAPPING TWO VARIABLES

def switch(x, y): 1usage

X,V = ¥,X%

print("Inside Switch:", end =' ')
prigt( "k = *. X. ™ = ", .¥)

X = 9

y = 7

pPInE(™X = ™. x."v = ",y

switch(x,y)

ERinEl Py = ¥ a0 "y = "ol



040 CHANGE FROM OCTAL TO OTHER

def oct2others(n): 1usage
print("Passed Octal Number: ",n)
numstring = str(n)
decnum = int(numstring, 8)

print ("Number in Decimal : ", decnum)
print ("Number in Binary : ",bin(decnum))
print ("Number in Hexadecimal : ",hex(decnum))

num = int(input("Enter an Octal Number: "))

oct2others((num))
o



041 GENERATE 4 TERMS OF AP

def retserles(init, step): 1usage
return 1nit, 1init+step, 1nit+2%step, 1nit+3*step
inl = int(input("Enter Initial Valuve of the AP Series: "))
st = Int(1nput("Enter Step Value of the AP Series: "))
print("Series with Initial Value", 1ini, "& Step Value", st, "Goes as: ")
tl, t2, t3, t4 = retseries(ini, st)

print (t1, =" ")
print(t2, =" ")
print(t3, end = ", ")
print(t4, B W™
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042 CONVERT DOLLAR INTO RUPEES

# Non-void function (returns the converted amount)
def convert_to_rupees(amount_dollars, conversion_rate): 1usage
return amount_dollars * conversion_rate

# Void function (prints the converted amount directly)

def print_rupees(amount_dollars, conversion_rate): 1usage
rupees = amount_dollars * conversion_rate
print(f"Converted Amount: z{rupees}")

dollars = int(input("Enter Amount in Dollars($): "))

rate = 83.5

# Using non-void function

converted_amount = convert_to_rupees(dollars, rate)

print("Converted Amount (Non-void): 2", converted_amount)

# Using void function

print_rupees(dollars, rate)



043 CALCULATE VOLUME OF BOX

def volume(length, width, height): 1 usage
return lLength * width * height
a=int(input("Enter The Length of the Box: "))
b=int(input("Enter The Width of the Box: "))
c=int(input("Enter The height of the Box: "))
print("The volume of box is", volume(a, b, c))




044 CALCULATE CUBE

def cube(x):
return X %% §
a=int(input("Enter a Number : "))

print("The Cube of",a, "is", cube(a))




045 RANDOM NO.

import random
def random(start, end): 2 usages

return random.randint(start, end)
start = int(input("Enter the starting number of range: "))
end = int(input("Enter the ending number of range: "))
print("Three Random Numbers:")
for 1 in range(3):

print(random(start, end))




046 LENGTH OF STRING

def same_length(strl, str2): 1usage
return len(strl) == len(str2)
sl = input("Enter first string: ")

s2 = input("Enter second string: ")
if same_length(sl, s2):

print(" M Both strings are of the same length.")
glse:

print(" X Strings are of different lengths.")



047 COMPARISON OF TWO NUMBERS

def min_ones_digit(numl, num2): 1 usage
onesl = numl % 10
ones2 = num2 % 10
1f onesl < ones2:
return numl
elif ones2 < onesl:
return num2
else:
return "Both numbers have the same one's digit."
numl = int(input("Enter first number: "))
num2 = int(input("Enter second number: "))
result = min_ones_digit(numl, num2)
print("Number with minimum one's digit is:", result)



048

def smaller_number(numl, num2): 1usage
if numl < num2:
return numl
elif num2 < numl:
return num2
else:
return "Both numbers are equal.”
numl = int(input("Enter first number: "))
num2 = int(input("Enter second number: "))
result = smaller_number(numl, num2)
print("The smaller number is:", result)



