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Hi, in this module, we will be introducing you to python. Python is a very powerful
programming language yet very simple to understand, very easy to use and it is an open
source package. It is a scripting language which has a whole lot of APIs online and it is
very easy for you to install these APIs and work with python this is one major reason
why I thought you will use python for our network analysis related work social network

analysis related work.

So, in this session I will be showing you some quick ways of learning python; quick
things that you must know about python and you can get started. It is not required that
you undergo a complete course in python and then start using python 3-4 things and you

will and you are on you can start using python.

So, my personal recommendation, my personal favorite is this code academy dot com
where you can go create a user name then start learning python, it has very nice exercise
unless you solve the exercise, you cannot go further and these exercises are in increasing

difficulty.



(Refer Slide Time: 01:00)

Learn to code interactively, for free.

I strongly suggest that you finish a few lessons there and get yourself familiarized with

python.

And or you can just look at what we do on the screen cast which I am going to show you
right now and learn python parallely. Now a word on installing python, if you are using o

one 2 the process is pretty straight forward on MAC again it is again very easy to install.
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But if you are using windows, I would suggest that you download what is called

anaconda which is a big package which includes all the scientific programming



requirements using python and once installed I think you are all done, but one o one 2

one MAC it is a very straight forward process.

For our demonstrations we are using a MAC machine and this is the terminal that I have
opened on a MAC machine. So, what I do is I type ipython. So, this ipython is interactive
python which opens a shell like this where I can easily type the code.

(Refer Slide Time: 02:15)

Type "copyright", "credits® or *license" for more information.

IPython 5.2.8 -- An enhanced Interactive Pythen.

7 -» Introduction and overview of IPython's features.
%quickref -» Quick reference.

help =» Python's own help system.

object? -» Details about 'object'; use 'object??' for extra details.

]: a=2

i b

1: c='sudarsha
: a,bsb,a

: print a
]+ print b

L ab=b,a

1: print a8

; : print b :“.#\%

4 | NPTEL

A note on [Python it is very easily installable on o 1 to 1 MAC, but on windows as I told

you need anaconda in which ipython is a built in package.

In ipython let me try showing you a few things a equals 2, this is basically python with a
interactive shell and then let say be equal 5. So, unlike ¢ you do not have any
declarations that are required for variables you just say a equals to b equals 5 and it
assigns a to 2 and b to 5 and if I say c equals let say Sudarshan. Now c will be string type
variable automatically and look at the ease with which I can swap to variables a comma
b is equal to b comma a and then if I print a and print b the values are swapped, let me

swap them once again back to normal if I print a it will be 2 if I print b it will be 5.

We will now see how one can use for loop while loop and if loop in python. It is pretty
straight forward 1 will still give you an illustration I would suggest that you try getting

your hands on with these things so that you get familiarized with it, so a for loop works

like this.
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J: for 1 in rangel18);
print i

R - 4

: k=12

: while (k<=28):
print k
k=k+1j]

Say for 1 in range 10 I say print I, it is simply a prints i from 0 to 9, this is how a for loop

works, a while loop also works in a similar way if I say k equals let us say 10 and I say

while k is less than or equal to 20 do print k and then increment k just starts k with 10

and goes on till 20.
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print k
k=k+1

v

12
13
14
15
16
17
18
19
Fl]

Ir : print k
it
: if (k=20):
print "The va

The value of k is greater than 20

s if (k2501
print "something something"
T )t H
L‘l'i[ll "the statement is falsa"

&

the statement is false

A | NPTEL

So, the value of k now is 21, what I will do is I will illustrate if loop now using this k

value, if k is greater than 20 which by the way is the case k’s value seems to be 21, I will

say print the value of k is greater than 20.



So, this is true. So, it displays the value of k is greater than 20. So, if I say if k is greater
than 25 then print something something I am illustrating the usage of else here I will say
else, print the statement is incorrect is false let say is false let say the statement is false
right this is how if else loop works. So, we now just now say how for loop works while
loop works and if loop works; so just that you people play around with it so that you get

familiarized with it.

A big advantage of using a scripting language like python is it comes with a whole lot of
library functions I am now going to show you one such library function which will be

using a whole lot throughout our case.
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: import random

Ir : random. randrange(1,16)
Out[19]: 4

In : random. randrange(1,14)
Qut[20]: &5

: random. randrange(l,14)

out(21]: 6

I : random. randrange(l,18)
Qut[22]: &

I : random. randrange(l,14)
Out[23]: 1

In : random, randrange(l,18)
Out[24]: 2

I : random. randrange(1,19)
Qut[28]: 7

In : random, randrangell,18)
Out[26]: ¢

I : random. randrange(1,4)
Qut[27]: 2

4 | NPTE

M’

Let me use a library function called random this is how you input if you load the library
function to your memory, you say import space random and then in this function you can
call in this library you can call a particular function let say rand range one comma 10
what does this do this simply gives you a random number from 1 to 10, let me execute

this command once again.
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In [28]: random.randrange(l,4)
Qut[28]: 1

In [29]: random.randrange(l,s)
Out[29): 2

In [30]: random.randrange(l,4)
Qut[3]: 2

In [31]: random,randrangel1,s)
Out[31): 2

In [32]: random.randrangell,4)
Qut[32]: 2

In [23]: tandom.randrangell,s)
Out[33): 1

In [34]: random.randrangell,4)
Out[34]: 3

In [35]: random.randrangell,4)
Out[35]: 2

In [96]: random,randrangell,4)
Out[36]: 3

r &
In [37]: random.randrange(l,4) .5,
0ut[37]: 3 %)

In [36): ] NPTEL

You press the up arrow in ipython shell and the entire things comes press enter, you will
get another random number from the range 1 to 10 again you see I am getting random

numbers from 1 to 10.
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In [38]: random.vandrange(l,4)
Qut[38]: 1

In [39]: random.randrange(l,s)
Out[39]: 2

In [48]: random.randrange(l,4)
Out[48]: 2

In [41]: random,randrangell,4)
Outlel): 3

In [42]: random.randrange(l,4)
out42]: 3

In [43]: random.randrange(l,4)
Out[43); 2

In [4&]: random,randrange(l,4)
Outés): 2

In [45]: random.randrangell,s)
Out[46]: 2

In [46]: random,randrange(l,4)
Out[46): 1

&,
In [47]: random,randrange(1,5) A
outla7]: 4 L)

In [48]: ]| NPTEL

Let me now change this instead of 10, I will make it 4, this will give you random

numbers from 1 to 4, 1, 2, 3 and so on.
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In [46]: random.randrange(l,4)
Qut[&6]: 1

In [47]: random.randrange(l,5
Qutl47]: 4

In [48]: random.randrange(1,5)
Qut[48]: 1

In [49]: random.randrange(1,5
out[49): 2

In [58]: random.randrangefl,s)
Qut[58]: 1

In [51]: random.randrange(l,5
Out[B1): &

In [52]: random.randrangell,5)
Qut[52]: 2

In : random. randrange(l,5s)
Out[53]: &

In [56]: random.randrange(l,5)
Out[B4]: 4

_‘?\"
In : random. randrange(1,5) i He
i

Out[B6]: 3

In [54]: random.randrange?l NPTEL

Yeah, you will get 4 2 as you keep trying or maybe it is only till yeah it is only till. So,
you will not get 5 you will only get the number just before. So, random dot rand; rand

range [ do not know what it does. So, what I do is random dot rand range question mark.
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Qut[B6]: 3

In |: random, randrange?

Signature: random.randrange(start, stop=None, step=1, _int=<type 'int'>, _maxwidth=0067199: 49952L)
Docstring:

Choose a random item from rangelstart, stop(, step]).

This fixes the problem with randint() which includes the

endpoint; in Python this is usually not what you want.

File: Just/local/Cellar/python/2.7,13/Frameworks/Python, framework/Versions/2,7/1ib/python2. 7/ random. py
Type: instancemethod

In [57]: random.randrange(l,18)
Out[57): 28

In [58]: random.randrange(1,108)
Out[58]: 97

In [59]: random.randrangell,169)
Out[89]: 21

In ¢ random. randrange(1,100)
Out[68]: 6

In : tandom, randrangell,189)
Out(é1): 79

In |1 random. random( )
Out[62): 8.1938257517766626

gy,

)
4

In [63]: random.ral] NPTEL

This will tell me everything of what it does as you can see choose a random item from

the range start till stop the stop is mostly one before the numbers specified here.

So, if I say random rand range one comma hundred it will give me a random number

from 1 to 100, in case I say random dot random once again this is another library



function which gives me a random number between 1 0 to 1 see it gave me a random

number between 0 to one let me type that once again.
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In [
Qut[63]:

In [
Qut[66]:

In [
Out[e5):

In [
Outles]:

In [
Out[e7):

In [&8)
Out[é8):
In [
Out[69]:

In
out[70):

In [
Out[71):

In
Out[72):

: random. random( )

B.16229121181178352

: random. random( )

8.4509963996339162

: random. random( )

8.5293564813083772

: random, random( )

8.64B6588462492045

: tandom, random( )

8.20535819271306843

: random. random( )

8,563645513203006

: tandom, random( )

2.808503050393502853

¢ random. random( )

0.16052769073600528

: tandom, random( )

8.87985455264565833

: random. random( )

. 2608508367747828

.

o
-
NPTEL

s
. -".l..‘.

Another random number between 0 to 1, another random number between 0 to 1 so on

and so forth. So, basically when I am doing this I am pressing my up arrow and pressing

enter.

Up arrow just repeats the previous command all right if you want to see what all you can

do with the random library function.
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In [
Out(78):

In [79]:
Qut[79]:

In [86]
Out(8e):

In [81]
Out[8L]:
In [
Qut[82]:

In [
Out[8a]:

In [
Qut[84]:

In
Out[85):

In [
Out[8s):

In
Out[87):

: random. randint(1,5)

1

random, randint (1, 5)
3

: random, randint(1,5)

i

|: random.randint{1,5)

H

: random, randint(1,5)

4

: random, randint(1,5)

4

: tandom, randint(1,5)

i

: random. randint(1,5)

3

: random, randint(1,5)

L

¢ random. randint(1,5)

1

iy,
o
HE- Y

NPTEL



Just put a dot after random and press tab you will get all possibilities and you can use the
arrow mark to go around and see what does what and there is a whole lot of functions

written here.

Let us look at yet another function random rand int. So, what does it do put a question
mark you will get to know that it returns a random integer in the range a comma b
including both end points. So, let us try that random rand int 1 comma 5 gives you 2 so
on and so forth. Somehow strangely 5 is not coming, yeah 5 came right now. So, it is

between 1 to 5, but rand range is different as you saw before.

(Refer Slide Time: 08:58)

1 [2): L=[]
In [2]: L.append(2)

In [4]: print L
[2]

[5]: L.append(18)

In [6]: print L
(2, 10]

1 [7]: L.append(160)

In [8]: print L
[2, 10, 108]

In [9]: L.append(7) v“‘\%
N
In [10]: ]} NPTE

We will now look at what are lists in python, lists in python as I said are very similar to
arrays and we will see how to use them. So, initially what I will do right now is I will
declare lists called L, this is how you declare it L equals open bracket close bracket and
then you say L append you put some number 2 print L, L will have that number 2, right,
Now let me say L append 10, now to the existing list L, the number 10 gets appended if
you say print L, we will get 2 comma 10 so on, I keep adding and then if I print you will

see 2, 10, 100 and let us say I will append 7 print L, 7 gets appended so on and so forth.
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In [18]: print L
[2, 18, 108, 7]
In [11]: L.append(77)

In [12]: L.append(14)

In [13]: print L
(2, 10, 1ee, 7, 77, 14]

In [14]: L.sort()

In [15]: print L
[2, 7, 18, 14, 77, 160]

In [16]: L.reverse()

In [17]: print L FA

(108, 77, 14, 10, 7, 2] *#\3
.‘..1‘;

In [18]: I NPTEL

Best part is you can append whatever you want including character string; character
string and whatever you want any data type now look at his let me add more numbers to

this 77 L append 14 and then print L you have these numbers.

Sorting this i1s very easy simply say L dot sort and it will sort L as you see L is now
sorted if you want to reverse L you simply say L dot reverse see what happens to this see

it got reversed descending order.
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In [17]: print L
[100, 77, 14, 18, 7, 2]

In [18]: L.remove?

Docstring:

L.remove(value) -- remove first occurrence of value.
Raises ValueError if the value is not present.

Type: builtin_function_or_method
In [19]: L.remove(77)
In [20]: print L

(100, 14, 10, 7, 2]
In [21]: import random

In (22): for i in range(100):
L.append(xandom,random())

ALy
iy,

In [23]: print |} NPTEL



What I can you do with this sort and reverse is what I told you what all can you do
simply put a L dot and then press tab key and you will see all possibilities append count
extend index insert pop remove. So, if you want to know what remove does type remove
and put a question mark and it will tell you remove first occurrence of the value which
means if [ say L remove 77 it will remove 77 from the list as you can see 77 is here in

this list let see if it removes or not I have removed 77 print L yes 77 is removed now.

So, this is about list let me type something non trivial and show you what all you can do
with the list we use random function rights. So, let us import random library function and

then I say for I in range hundred L append random.

(Refer Slide Time: 11:39)
L.append(random.random())

In [23]: print L

(100, 14, 10, 7, 2, 0.685339805366092, 0.125410889316928, 8.7842506934157
13, 0.05014644374059718, 0.8658827151241583, 0.3202467685987337, ©,849887
7583692054, 0.5804410422581844, 0,9540315746081519, 0.9788101296484397, 8
.1329822144851911, 0.848302426347616, ©.09291767291572695, ©.247053062469
55128, 0.33483156531997227, 0.35592939842000815, 0.15710792844710963, .4
2730292354472943, 8.5282987519218565, 0,09059016584353952, 6.066155871865
60356, 8.14721621972221832, 0.2226049164442757, @.5413415984599751, 6,130
4913335642356, 0.19876030769458308, 0.8590282219670453, 0.798714152662500
8, 0.24865491139255336, 0.7459386748170106, 0.86846366618862954, 0.812757
415529382, 0.31415912344242247, 0.19261165481557074, 0.9287215875214563,
0.7658444903182783, ©.7633341081855114, 0.4731736376751251, @.32668111784
128384, 0.€03873879507955258, 0.5662014343335001, 0.7087667353595755, @.9
329704065004019, 8.9721336218793493, 0.018124606845428604, ©.846376578428
8965, 0.45703182538416887, 0.5814387051879943, ©.2240540887064466, @.4435
6453843749843, 0,39601072779884894, 0.6708173254167811, 9.5233&66&§BZ§ 9
2, 0.4000649769590148, ©.38577129924534825, 0.5648017599825583, 0.6828409
945206266, 0.8691258963065251, 0.9445264376006239, 0.57459380677410a758.

So, which means it appends 100 random numbers to L and L you see a lot of random
numbers that apart from the initial 114 10 7 2 that we appended, we now have 100

random numbers appended.
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In [25]: L=[]
In [26]: print L

In [27]: for 1 in range(4@):
L.append(random.randint(1,365))

In [28]: print L

[210, 250, 94, 201, 187, 259, 158, 323, 236, 185, 100, 75, 139, 46, 198,
192, 145, 357, 256, 39, 241, 222, 22, 209, 101, 173, 353, 316, 339, 18, 2
5, 359, 89, 348, 175, 70, 111, 230, 189, 267]

In [29]: L.sort()

In [30]: print L] o

So let us do a small exercise let me clear the screen this is the command list for clearing
the screen what does this do else I will reinitialize 1. So, that whatever was present when
L is lost, now I will do for I in range 40 L append random rand int 1 comma 365, what
am I doing here? I am picking data of birth of a person let say if he was born on February
first then you assign the number 32 to him if he was born on January fifth, you assign the
number 5 to him. So, based on which day he was born you assign a number from 1 to
365 to that person pick forty people and assign this date of birth randomly to each

person.

The point I am trying to make is I am I have now created a list L which comprises of 40
different birthdays dd, mm, day, month, only not the year, 40 different birthdays of
people, let me see how it looks like print L has 40 different numbers from 1 to 365 let me

sort this let me print this.
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In [30]: print L

(18, 22, 25, 39, 46, 7@, 75, 89, 94, 100, 101, 111, 139, 145, 158, 173, 1

75, 185, 187, 189, 192, 198, 201, 209, 218, 222, 230, 236, 241, 250, 256,
259, 267, 316, 323, 339, 348, 353, 357, 359]

In [31): L=[]

In [32]: for i in range(68):
L.append(xandom.randint(1,365))

In [33]: print L

[249, 279, 351, 214, 354, 207, 3, 142, 278, 364, 37, 268, 336, 136, 72, 2
11, 274, 337, 337, 358, 61, 343, 15, 330, 188, 271, 297, 318, 317, 363, 3
31, 202, 12, 147, 152, 139, 225, 74, 132, 183, 76, 153, 140, 261, 191, 25
3, 143, 85, 143, 327, 179, 305, 33, 338, 119, 39, 274, 300, 226, 224]

In [34]: L.sort() --&#3
. b J
In [35]: prif] NPTEL

sy,

So, you see there are all these numbers and there are no repetitions I do not see any

repetition here correct there are no repetitions perfect.

Now, what if I were to do the same thing like say I reinitialize for I in range 60 I say L

append random rand int 1 comma 365 print 1. So, I will again sort this.

(Refer Slide Time: 13:59)

In [35]: print L

[3, 12, 15, 33, 37, 39, 61, 72, 74, 76, 85, 103, 119, 132, 136, 139, 148,
142, 143, 143, 147, 152, 153, 179, 188, 191, 202, 207, 211, 214, 224, 22
5, 226, 249, 253, 261, 268, 271, 274, 274, 278, 279, 297, 3e@, 305, 317,
318, 327, 330, 331, 336, 337, 337, 338, 343, 351, 354, 358, 363, 364]

In [36]: L=[]

In [37]: for i in range(60):
L.append(random, randint (1,365))

In (38]: print L

[287, 232, 271, 173, 74, 83, 239, 150, 147, 199, 351, 206, 281, 315, 361,
154, 178, 246, 307, 163, 197, 152, 18, 75, 65, 53, 318, 285, 148, 160, 2
19, 91, 301, 218, 311, 14@, 338, 168, 308, 89, 344, 298, 353, 178, 128, 36
3, 173, 206, 311, 241, 233, 164, 187, 287, 276, 249, 306, 367, 297, 303]

-

In [39]: L.sort() g-#\3
. l“‘ .‘?'F
In [48]: print LI NPTEL

So, that I can check for repetitions if an I will see if there is anything repeated 3, 12, 15,
33, let us see if there is any repetition I do not see a repetition yeah I see a repetition look

at this 143 is picked twice, 153 and so on is there any other repetition I do not see any



other repetition 274 is another repetition correct and then any other repetition that you
can spot let me check 3; 3, 7 is another repetition there are 3 repetitions. So, fine there

were 3 repetitions, but is it coincidental. So, what do I do?

Let me repeat this experiment L equals initialize once again for say for I in range 60 L
append random rand int 1 comma 365 then you print L it is; obviously, not sorted. So,

you sort it and then print L you will see for 40.

(Refer Slide Time: 15:00)

19, 91, 301, 218, 311, 140, 338, 168, 30, 89, 344, 298, 353, 178, 128, 36
3, 173, 206, 311, 241, 233, 164, 187, 287, 276, 249, 386, 367, 297, 303]

In [39]: L.sort()

In [40]: print L

(18, 38, 53, 65, 74, 75, 83, 89, 91, 103, 128, 148, 147, 148, 150, 152, 1
54, 160, 164, 168, 173, 173, 178, 178, 187, 197, 199, 286, 206, 218, 219,
232, 233, 239, 241, 246, 249, 271, 276, 281, 285, 287, 287, 297, 298, 30
1, 301, 303, 3e6, 387, 307, 311, 311, 315, 318, 338, 344, 351, 353, 363]

In [41]: print L

[18, 38, 53, 65, 74, 75, 83, 89, 91, 103, 128, 140, 147, 148, 150, 152, 1

54, 160, 164, 168, 173, 173, 178, 178, 187, 197, 199, 206, 2086, 218, 219,
232, 233, 239, 241, 246, 249, 271, 276, 281, 285, 287, 287, 297, 298, 30

1, 301, 303, 306, 387, 307, 311, 311, 315, 318, 338, 344, 351, 353, 363]

In [42]: len(L) _~

out[42]: 6@ Q;%
a4
In [43]: )} NPTEL

Picking there was no repetition for 60 there was I am repeating the experiment to see if it
is true that you will always get repetitions there is a repetition once again once again 173,
173, 178, 178, second repetition right and then 206, 206, another repetition any other
repetition let see 287, 287, third repetition, 301, 301, 4 repetitions in this case 301 and

301, excellent, 307, 307, 5 repetitions 6 repetitions, 311 and so on, correct.

So, what did we just observe we observed that by just taking list L with how many
entries? Let us say the; I just printed L before let me again print it. So, there were len of
L tells you the length of L number of elements in L. So, there are 60 elements because of
a for loop it is 60 elements and if you pick randomly some 60 people you will have
couple of them sharing their birthdays this is always true almost always true with a high
probability when you pick 60 people from randomly and ask them for their birthdays you

will have 2 people with the same birthday, what does that mean?



You go to a classroom randomly with some 60 students and ask them for their birthdays
you will see 2 people with the same birthday in that class walk in to any classroom, this
is almost always true, this is called the birthday paradox this is not a command by the
way in python I am just writing it to illustrate it. So, a birthday paradox you can just
google for it for more information a very interesting fact that if you pick some 40 to 60
people 40, it is rare, 60 definitely if you pick definitely you will observe 2 people with

the same birthday we just took a code and observed it right now like.

That is with less as you would have seen the course homepage the prerequisites for this
course is simply a first course in programming I suppose you all have studied
programming in one form or the other one of the most powerful facility that you get in
programming is your ability to write functions and python has a very easy way in which

one can write functions we are going to illustrate that right now.

(Refer Slide Time: 17:41)

In [189]: def sumup():
a=random.random()
b=random.random()
return a+b

In [110]: sumup()
Qut[118]: 1.1412489051246113

In | I+ sumup()
Out[111]: 1.6141913467879667

In [112]: sumup()

Out[112]: 9.5679386404761081

In [113]: sumup()

Out[113]: @.7877822673532973 &
-

In [114]: sumupO) Rt

)
Now, demonstrate how we write functions in python it is a pretty straight forward
process let me try writing a function on the shell itself first and then I will show how to
write functions in a file. So, it is done the following way you say d e f define and then
you will say sumup and then a colon open bracket close bracket and a colon and then you
say let say a equals random which means assign a random number from 0 to one to a and
then b equals same random assign a random number to b and then I return a plus b enter.

So, what does it do when I invoke sumup it just shows me the answer please note that the



answer 1s more than one here that is because a and b are 2 random numbers between 0 to

1, there is some can beyond one let me invoke sumup once again what will happen picks

2 random numbers between 0 to 1 add them and then display it so on, perfect.

(Refer Slide Time: 18:58)

Out[111]

In [
In [
In [
In [
In [
In [

0ut[117j

In [

¢ 1.6141913467879667

I+ sumup()
Out[112]:

0.5679386404761081

I J: sumup()
Out[113]:

0.7877822673532973

J: sumup()
Out[114):

1.0739263058866935

J: sumup()
Out[115]:

1.0152992931590417

I ]: sumup()
Out[116]:

8.6714803710641724

J: sumup()

: 8.9074029800479098

J: !vi sudarshan.p]

So, what you can do is whatever command whatever function definition you wrote right

now you can actually open a file and then type it as well let me do that [ am opening my

favorite notepad I mean favorite editor which is vi editor. So, how do I invoke it I use

exclamation vi space let say file name say sudarshan dot py.

(Refer Slide Time: 19:30)

Y |

3

@ @ o r *r ¥ r ¥ @

oz oz o o o @

"sudarshan.py" [New File]



This opens a new file you can use your own favorite text editor I use my I use vi editor

note that exclamation stands for the here.
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It Ivi sudarshan.py
In [119]: lvi sudarshan.py
In [126]: lcat sudarshan.py
import random
def sum3rand():
a=random,random()
b=random.random()

c=random.random()
return a+b+c

: import sudarshan

In [122]: sudarshan.sum3rand() -
Out[122]: 2.4726133609954433 ;%

In | 1: NPTE

When you say exclamation it stands for outside command and then editor name and I
type my file name you can even go outside this terminal and then open the text editor and

then type it there also no problem.

So, let me define something here define sum 3 rand which is sum in 3 random numbers
how do I do it I should first import random without that I cannot use the random function
here in a file a equals random random b equals random random c equals random random
and then I return a plus b plus ¢ and then I come out its now saved I will display the
contents of sudarshan dot py using the cat command of Linux it will just display the
contents of the file you see that this much is there please note I have put import random
here otherwise this will not work this was not the case with the defined thing that I wrote

here I straight away used it that is because I had imported random already perfect.

Now, what do I do how do I invoke the sum 3 rand that is written inside a file by name
sudarshan dot py that is pretty simple. So, what I do is I say I use the same import
command when | say import sudarshan the sudarshan library whatever is contained in
sudarshan gets loaded basically when I say import sudarshan import random happens and

a function sum 3 rand gets defined with a following statements and now I can invoke it



see how I can invoke it I say simply say sudarshan dot sum 3 rand and that is it there you

are random number between 0 to 1 added thrice.
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Out[122]: 2.4726133689954433

In [ I+ sudarshan.sum3rand()
Out[123]: 1.7922210310752487

In [124]: sudarshan.sum3rand()
Out[124]: 1.1484977931402813

In [125]: sudarshan.sum3rand()
Qut[125]: 2.40711243412085135

In [ |+ sudarshan.sum3rand()
Out[126]: ©.6917199631406367

In [127]: sudarshan.sum3rand()
Out[127]: 1.3254880812441912

In [128]: sudarshan.sum3rand() G

0ut[128]: 1.4466980344632545 { .;g
. S
In [129]: sudarshan.sum3rand()} NPTE

Let me type it once again sudarshan dot sum 3 rand again gives you the same where sum
3 rand gives you some random number between 0 to 3 it is not really random because its
picking a random number from 0 to 1 adding it thrice, this is actually not uniformly at
random if you know probability you will know that, but that is not our concern here we
are just observing that it is generating a random number thrice and adding it and then

displaying it.
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Out[129]: 1.768291238275506

In [120]: sudarshan.sum3rand()
Out[130]: 1.6856580370369879

In [121]: sudarshan.sum3rand()
Out[131]: 0.7293873918240366

In [132]: sudarshan.sum3rand()
Out[132]: 1.7983099756881937

In [122]: sudarshan.sum3rand()
Out[133]: 1.4387419167035427

In [124]: sudarshan.sum3rand()
Out[134]: 1.0149422968898556

In [135]: sudarshan.sum3rand() o

Out[135]: 1.9272455647807818 gugfg
7

In [126]: sudarshan.sum3rand(}} NPTEL

The point is you see what is happening here sudarshan is the name of the file and then in

that I am invoking sum 3 rand and I am displaying it.

(Refer Slide Time: 22:41)

1 import random

2 def sum3rand():

3 a=random, random()

b b=random. random()

5 c=random. random()

b return a+h+c

8 def sumkrand(k):

9 ans=0

10 for i in range(k):

11 ans=ans+random.random()

12 return ans

13

14
- ‘:;?_‘...
- .'- _,‘?'F
I NPTEL

Now, let me further edit sudarshan dot py, how do I do that vi sudarshan dot py and let
me define another function here define sum k rand what does that mean add k random
numbers now how do I do that I take k as a parameter here and then I say for i in range k
you have had some programming experience that is the pre requisite for this course you

know what I am doing? I will say answer is equals 0 and then I will add to answer plus



random, random that is it let me go inside I must return this, I am sorry, I came out

without returning it. So, I say return ans.

So, what have I done here k is the parameter here as we can see and then I have
initialized the answer to 0 and then I am running a for loop k number of times that is
what this means for i in range k means assign value 0 one to k up to k minus one to |
whatever is assigned to I, it does not matter to me here I; all I want is [ want to execute
this loop k times this particular thing k times. So, answer equals answer plus random dot
random simply picks random number from 0 to one and adds into the existing answer
and assigns the new value to answer and finally, I come out of the; for loop and the

return answer. So, what does this do? So, let me see let me save this and then come out.
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In [126]: sudarshan.sum3rand()
Qut[136]: 1.16292156977725081

In [137]: lvi sudarshan.py
In [138]: !vi sudarshan.py
In [ ]: import sudarshan
In [148]: Ivi sudarshan.py

In [ |: reload(sudarshan)
Out[141]: <module 'sudarshan' from 'sudarshan.py'>

In [142]: sudarshan.sumkrand(10)
Out[142]: 4.575307276426816

In [143]: sudarshan.sumkrand(18) B
Out[143]: 5.2256366698481544 §

iy,
4=
eans”

=

1

In [ |: sudarshan.sumkrand (126} NP

Now, please note import sudarshan will actually not work what you should do is
whenever you have opened a file editor and you have added something new and then
saved and come out you should not use import you should use reload sudarshan. So,
sudarshan is reloaded in to the memory with the new updates a new function that I wrote
just now and then you can open the new file what is that sum k rand and then I say ten.
So, what should this output 10 random numbers sum if I say hundred instead of 10 you

see hundred instead of 10 it will add hundred times random numbers from 0 to 1.
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In [147]: sudarshan.sumkrand(168)
Out[147]: 52.737544589525804

In [148]): sudarshan.sumkrand(2)
Out[148]: 1.0681717586350272

In [149]: sudarshan.sumkrand(1)
Out[149]: ©.8563130656438317

In [150]: sudarshan.sumkrand(1)
Out[150]: 8.03881258471291482

In [151]: sudarshan.sumkrand(1)
Out[151]: @.6739417080580347

In [152]: sudarshan.sumkrand(1)
Qut[152]: 9.5814914963840022

9

Rty 1y
e
easirsr”’

In [152]: Ivi sudarshan.py

In [154]: || NPTEL

And then output the answer yeah, perfect, if [ just say 2 if I just say one it is as good as a

random function correct. So, what did we just now learn you learnt the following?
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Out[154]: 2.572630972476484

In [ I+ sudarshan.sumkrand(5)
Out[155]: 2.563732366891008

In [156]: !vi sudarshan.py
In [157]: Ivi sudarshan.py

In [158]: reload(sudarshan)
Out[158]: <module 'sudarshan' from 'sudarshan.py's

In [159]: sudarshan.sum3rand?

Signature: sudarshan.sum3rand()

Docstring:

This function takes no input, but outputs the sum of 3

random numbers picked between @ and 1

File: ~/nptel/sudarshan.py 5

; §.
Type: function §“ﬁ\3
LY 1‘;
In [160]: ] NPTEL

You can create a file and then write down your functions there and then invoke it from
outside how do you invoke just say sudarshan dot followed by the name of the file sum 2
sum 3 rand is what we declared without only a parameter it generated a random number

by picking a random function thrice and we also saw we also wrote a function by name



by sum k rand with an input parameter let say 5 which took 5 random numbers added

and then displayed.
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1 import random

2 def s rand():

< ""'This function takes no input, but outputs the sum of 3
4 random numbers picked between @ and 1'''

a=random. random()

b=random. random()

c=random. random()

return a+b+c

O 00 ~J O~ O

I(k):
""'This function takes k as input and adds random numbers
between @ and 1, k times and then outputs the answer"l
ans=0
for i in range(k):
ans=ans+random. random()
return ans

[N

=

> 00 ~J O~ N

T‘sudarshan.py" 19L, 443C written Hﬁ
One important tip open the editor an important tip you can come here and then write
your favorite help one liner you can say this function takes no input, but outputs the sum
of 3 random numbers picked between 0 and one and then close it I will see what happens
let me show you I am going out saved you just saw what I did I opened the editors
sudarshan dot py and I have added this thing here what did I do 3 single quotes followed
by some random text and then I close the 3 single quotes and I came out there is some

change to the file. So, I should say reload sudarshan.

Now, when I when I want to execute some command in sudarshan I type sudarshan and
then I put a dot and then tab is a very important key when you press a tab here it will
show you all the functions that are available in sudarshan random is available because
random is imported there right sum 3 rand sum k rand is available if you put sum 3 rand
which by the way is a function that I just defined and then put a question mark guess

what happens.
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In [1608]: vi sudarshan.py
» "<ipython-input-168-eddb619d54fd>", line 1
vi sudarshan.py
A

SyntaxError: invalid syntax

In [161]: lvi sudarshan.py

In [ |: reload(sudarshan)
Out[162]: <module 'sudarshan' from 'sudarshan.py'>

In [162]: sudarshan,sumkrand?

Signature: sudarshan.sumkrand(k)

Docstring:

This function takes k as input and adds random numbers
between @ and 1, k times and then outputs the answer

File: ~/nptel/sudarshan.py o

Type: function ux\%
- R

In [164]: !vi sudarshan.pyfl NPTEL

It shows you your help file that you just now wrote you see this; this function takes no
input the output the sum of 3 random numbers picked between 0 and one who wrote this

we wrote this just now correct.

Let me write as similar help file for the other command too. So, what do I do vi
sudarshan dot py and then I am sorry I forgot to put an exclamation vi sudarshan dot py
without exclamation the outside commands do not work vi is an outside command I
come here what does this do let me just state that here this function takes k as input and
adds random numbers between 0; between 0 random numbers between 0 and 1 k times
and then outputs the answer towards the single code save you see what I did I just wrote
a help function help one line for sum k rand function and then I go out and then I reload
my sudarshan file now I say sudarshan sum k rand and then question mark it shows me

the herewith whatever you have typed comes here.

Now, why is this even used this is used because when you write hundreds of functions.
So, here we wrote only 2 functions what if I write hundred functions here in this file and

I would not know what function is doing what.
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In [163]: sudarshan.sumkrand?

Signature: sudarshan.sumkrand(k)

Docstring:

This function takes k as input and adds random numbers
between @ and 1, k times and then outputs the answer

File: ~/nptel/sudarshan.py
Type: function
In [164]: Ivi sudarshan.py

In [165]: !vi sudarshan.py
In [ ]: import sudarshan

In [167]: reload(sudarshan)
Out[167]: <module 'sudarshan' from 'sudarshan.pyc'>

In [162]: sudarshan.sum3rand() 5

Out[lbﬁj: 2.333830823621529 f.;xé
)
In [169]: ] NPTEL

So, it is important for us to write down what a function is doing in the form of help file
that with the introduction to functions and you know how to define a function on the
ipython terminal you also know how to define how to how to create a file edit the file
and then type the functions there and then come out of it and then invoke it by saying.
Firstly, import sudarshan and then second time when you edit something and then you
want to reload it you may say reload sudarshan note reload is used when you edit the file
and reload means update the contents of sudarshan, I have just now changed it and then
what you do is you say sudarshan dot sum whatever is the name of the file name of the
function and it executes that function; however big; however, complicated it executes the

function and shows you the answer that is with functions.



