Programming on

# python



Block diagram

A block diagram is a diagram of a system in which
the principal parts or functions are represented by
blocks connected by lines that show the
relationships of the blocks.! They are heavily used
in  engineering in hardware _design, electronic
design, software design, and process flow diagrams.




Start/End This shape should be used to represent the first and

e last steps of the process.
Process. The figure represents a standard process step. This
is one of the most used shapes in any process.
rectangle

Solution. This figure is used at the point where the choice of
the next stage depends on the decision made.
There may be several options, but most often there
are two: "yes" and "no".

Data. This shape indicates that data is entering or leaving

the process. It is sometimes referred to as the
parallelogram Input/Output pattern.




Example
Solve equation: A*X=B,
If A,B any known numbers. Find unknown X.

X=B/A

Input A,B

Output X




Program. Programming language

A program is a set of instructions for a specific
performer.

A programming language is a formal language for
writing programs (usually for a computer).

Programming languages

| |

low level high level




Compilers and interpreters

A translator is a special program that
converts program code from a particular
programming language into machine

code.

N/

Compiler Immediately
translates all program
code into machine
language.Creates an
executable file.

\/

Interpreter
Translates program code
line by line.Directly
interacts with the
operating system.




Features of Python

» Interpreted

 Language Clear
« Syntax complete universal language
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Python 3.3.2 (v3.3.2:d047928ae3f6, May 16 __| a = int (input ("BeemuTe a = "))
2013, 00:03:43) [MSC v.1600 32 bit (Intel) b = int (input ("BsemuTe b = "))
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from math import *
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Data and their types

 Integers (integer) - positive and negative
integers, as well as 0
- (ex: 4, 687, -45, 0).

 floating point numbers - fractional numbers
(ex: 1.45, -3.789654, 0.00453).

Note: decimal separator is a dot, not a comma.

o strings (string) - a set of characters enclosed in
qguotes

« (for example: "ball", "What is your name?",

'dkfjUUV', '6589'). Note: Quotes in Python can be
single or double.



Operations. Operations on different
data types

ortepasy 1 oriepaHyg 2
orIepaTop

L ~5« 20

Execution result

34.907 + 320.65 355.55699999999996

'Hi, " + 'world :) ' 'Hi, world )’

'Hi, Hi, Hi, Hi, Hi, Hi, Hi, Hi, Hi,
Hi, '

Owwunmbka



Changing Data Types

int() - converts the argument to an integer
str() - converts the argument to a string

float() - ... to a floating point number

Expression ________Ppeaynbrar owmonwennn
int ("'56") 56
@0z

int ("comp 486") Error

str (56) '56'

str (4.03) '4.03'

float (56) 56.0

float ("56") 56.0




Mathematical operators

Operator Description example results

+ Addition 7+ 3 10

- Subtraction 7 -3 4

¥ Multiplication 7 *3 21

/ Division 7/3  2.3333333333333335

(MCTUHHOE)

* % Exponentiation 7**3 343

// Integer division 7 // 3 2

% Remainder of 1

the division




Variables in Python

A variable is a reference to an area of memory where
certain data is stored.

oIepanIrd AAHHBIC

IIEPEMEHHOII
IIPHUCBaBaHUA




An example of working with variables

>>> apples = 100

>>> eat_day =5

>>> day = 7

>>> apples = apples - eat_day * day
>>> apples

65

>>> |




Data input and output

implemented using built-in functions
Input : input (arguments)

Output : print (arguments)




Data input

1. 2. NapameTp - npurnawieHue
>>> input() >>> input('BBeguTte 4yucno:')

1234 Beeante uncno:10
'1234' '10'

. 10
>>> input() >>> int(input('BBeguTte yncno:'))
Hello World! BeeauTe uncno:10
'‘Hello World!'

10

>>>

>>> float(input('BBegute 4ncno:'))
BBegute yncno:10
10.0

3. Assigning a value to a variable ~ >>?

>>> name = input (‘Enter your name:’)
Enter your name:
>>> name

>>>




output

1. Data type string

>>> print("l1porpamma 'Game Over' 2.0")
[Mporpamma 'Game Over' 2.0

>>> print(" Toxke", "camoe", "coobuieHre")3. \Variable output

Toxe camoe coobLeHne sep is the parameter used as separator
>>> print(" Tonbko", S>> =1
"YyTb-4yTh", S>> b=2
"nobonbLue") >>> c=a+b
TonbKko YyTb-4yTb nobonbLue >>> print(a, b, ¢, sep = '+')
. 1:2:3
2. Variable output oo
>>>a=1
>>>p=2
>>> print(a, '+, b, '=', a+ b)
1+2=3

>>>




Library math

1. import math  # connection of the math library
math.sin(x) # function call from one argument

y = math.sin(x) # using a function in an expression

print(math.sin(math.pi/2)) # outputting a function to the

screen

2. from math import *
y = sin(x)
print(sin(pi/2))



Library math

Roots, powers, logarithms

S M Scuare root. Usage: sart(x

pow(a, b) Exponentiation, returns a®. pow(a,b)
Exponent, returns eX
use: exp(x)

natural logarithm
log(x) When called as log(x, b), returns the
logarithm to base b.

log10(x) Decimal logarithm

exp(x)



Library math

ELEI e Sine of an angle specified in radians
Cosine of an angle specified in radians
Tangent of an angle specified in radians

asin(x) Arcsine, returns value in radians
acos(x) Arccosine, returns the value in radians

Arctangent returns the value in radians
atan2(y, x) Arctangent, returns the value in radians




Library math

(continue:)

TpuroHomerTpusa

The length of the hypotenuse of a right
triangle with legs a and b

hypot(a, b)

Converts an angle given in radians to
degrees

Converts an angle specified in degrees to
radians

(IR pi constant

degrees(x)

radians(x)



Task 1.

_ c- @b,
Given a, b, k, m. ‘k_m‘

Define : _
A =sin(n/6)-C” - a-b
a‘b-k




Task 1. (Source code)

# JlnHenHas nporpamma

a = int(input("BBeanTte a = "))
b = int(input("BBeante b ="))
k = int(input("BBeaute k= "))
m = int(input("BBeaute m ="))

from math import *

C = sqrt((a-b)**2/abs(k-m))
A = sin(pi/6)*C**2-C*(a-b)/(a*b*k)

print("C=", C)
print("A=", A)




3agayu

1.) Jlana ctopoHna kBajqpara a. Halitu ero nepumetp P = 4-a.

2.) JaHbl CTOpOHBI OpsiMOyTroibHMKA a U b. Haiitu ero minomiaas S = a'b u nepumerp P =

2:(a+b).

3. ) Han nquametp okpyxxHoctu d. Haittu ee qnuny L = n-d. B kauecTBe 3HaYEHUS T

UCIMOJIB30BaTh 3.14.

461. )AIz[aHa uiMHa pedpa kyOa a. Haiitu o0beM kyba V = a”*3 u miomaaps ero moBepxXHoCTH S =
a2 .

5.) Hansl 1uHbl pedep a, b, ¢ npsaMoyronsHOro mapamuienenumena. Haiitu ero oosem V =

a‘b-c u mwomaae mopepxHoctu S =2-(a-b +b-c + a-c).

6.) Haititu nnuny okpyxHoctu L v momaas kpyra S 3aganHoro paauyca R: L=2-1'R, S =

'R *2 . B KkauecTBe 3HaYEHHUS T UCITOIB30BaTh 3.14.

7.) Hansl nBa uncia a u b. Haiitu ux cpeanee apudmernueckoe: (a + b)/2.

8. ) Jlansl 1Ba HEOTpHUIIATENBHBIX YKCa a U b. HailTu ux cpenHee reoMmeTpudeckoe, To €CTh
KBA/(PATHBIIl KOPEHb U3 MX mpon3BeneHus: \ a-b.

9.) Janbl 1Ba HEHYJIEBBIX yncia. HallTu cymMy, pa3HOCTb, MPOU3BEICHUE U YaCTHOE UX
KBaJIpaToB

10) lana ctopona kBajpara a. Halitu ero miomanas S = a2 .



