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				PREFACE

			

		

		
			
				Natural science is an exciting and very useful subject. This textbook will show you all its beauty and will help you become true explorers. The main aim of this book is to answer the fundamental question: “What is science and what is its importance in our life?” 

				Starting from the first pages, you will realise that this textbook is completely different from any other usual textbook full of theory and formulas. Every chapter contains useful information, curious facts, tasks for individual and group work. You will also learn how to conduct research and experiments yourselves, search for information, make your own discoveries. 

				Another valuable feature of this textbook is the language. Every sentence has been carefully chosen so that it is not difficult for you to understand science in English language. Each page contains translations of all the important terms, both in Kazakh and Russian. This textbook will not only help you improve your English, but it will also make you a part of a big international science community. 

				Please pay attention to the structure of this textbook. Remember: a textbook is no longer the only source of information in the modern world. With the help of carefully selected tasks, you are going to learn such important skills as critical thinking, problem solving, information analysis, creativity, imagination, teamwork, digital literacy etc.

				If you have any questions, suggestions or ideas regarding the contents of this book, please feel free to contact us:

				l via email:  info@astanakitap.kz 

				l via telegram app:	 @astanakitap

				Best regards,

				team of authors, “Астана-кітап”
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					You will:
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						- apply an alphabetical approach of measuring the amount of information.
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					How do computers measure information?
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						R. Hartley’s formula only works when the symbols’ appearance probability is equal and they are statistically independent.

				

			

		

		
			
				Usually, the alphabet is understood not only as letters, but also numbers, punctuation marks and a space.

			

		

		
			
				
					For example:

				

			

			
				
					the power of the alphabet of Kazakh letters (Cyrillic) - 42;

					the power of the aphabet of Kazakh letters (Latin script) - 32;

					the power of the alphabet of Latin letters - 26;

					the power of the alphabet of the text typed from the computer keyboard is equal to (lowercase and uppercase, latin and cyrillic letters, numbers, arithmetic signs, brackets, punctuation marks, etc.) - 256;

					the power of the binary alphabet is 2.

				

			

		

		
			
				
					The alphabetic approach of measuring information allows you to determine the amount of information contained in a text written using a certain alphabet.

					In alphabetical approach, each character of the text carries a certain information capacity, which, depends on the power of the alphabet.

				

			

			
				
					An alphabetical approach of measuring the amount of information
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					The alphabet is the set of symbols used in a language.
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					The power of the alphabet is the number of characters used in the alphabet.

				

			

		

		
			
				
					Hartley’s formula

				

			

			
				
					i – the amount of information that each character carries. 

					N – the power of the alphabet used.

				

			

			
				
					To calculate the information volume of the message (V), it is necessary to multiply the information weight of one character (i) by the number of characters in the text (K).
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						N = 2i
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						V = K * i
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						Example 1:

					

				

				
					
						Determine how much information the letter of the Kazakh alphabet in Latin script carries.

					

				

			

			
				
					
						Solution:

					

				

				
					
						Power (N) of the Kazakh alphabet is 32. We need to find the amount of information that each letter (i) of the Kazakh alphabet carries.

						N = 2i  32 = 2i  i = 5

						The information capacity of a letter of the Kazakh alphabet in Latin script is 5 bits.

					

				

			

		

		
			
				
						Determine how much information the letter of the English and Russian alphabet carries.

				

			

			
				
					Practice 1
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				Measuring information

			

		

		
			
				1.1
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					Keep in mind
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						The information volume of text in the computer memory is measured in bytes. It is equal to the number of characters in the text entry.
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					Literacy

				

			

			
				
					What is the alphabetic approach of measuring?

					What is the power of the alphabet?

					How to calculate the informational volume of the text using alphabetical approach of measuring?
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					Terminology

				

			

			
				
					binary - екілік - двоичный

					convert - ауыстыру - переводить, менять	data - деректер - данные

				

			

			
				
					decimal - ондық - десятичные

					store - сақтау - хранить

					transform - түрлендіру - преобразовывать

				

			

		

		
			
				
					Example 2:

				

			

			
				
					Assuming that each character is encoded in one byte, evaluate information vol-ume of the next sentence: Желсіз түнде жарық ай!

				

			

			
				
					Solution:

				

			

			
				
					Since there are 22 characters in a sentence (including punctuation marks and spaces), the information volume is calculated using the formula:

					V = K * i  V = 22 * 1 byte = 22 byte = 22 * 8 bit = 176 bits

				

			

		

		
			
				
						How much information does the word “INFORMATIKA” contain if the alphabet consists of 32 letters?

				

			

			
				
					Practice 2
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						Determine the amount of information contained in a word of 10 characters, if it is known that the power of the alphabet is 32.

				

			

			
				
					Practice 3
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						How many bits of information are in a 5-character message when using an alphabet of 64 characters.

				

			

			
				
					Practice 4
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						The informational volume of the message is 7.5 Kbytes. This message contains 7680 characters. What is the power of the alphabet used.

				

			

			
				
					Practice 5
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						A 32-character alphabet was used to write the message. Each page contains 30 lines. The entire message contains 8775 bytes of information and is 6 pages long. How many characters are there in a line?

				

			

			
				
					Practice 6
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						The text is composed using an alphabet with a capacity of 64 characters and contains 100 characters. What is the informational volume of the text.

				

			

			
				
					Practice 7
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						The information volume of the text prepared in a computer is 3.5 Kbytes. How many characters does this text contain?

				

			

			
				
					Practice 8
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					You will:
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						- identify encoding standards;

					- encode information.

				

			

		

		
			
				Encoding information

			

		

		
			
				1.2

			

		

		
			
				
					Computers do not speak Kazakh or any other human language. 

					Computers’ language consists of only 0s and 1s (Picture 1.2.1). So to understand letters, 

					numbers and symbols, computers use an alphabet that is called ASCII. 

					ASCII is a collection of 8-bit characters. 

					KOI is an 8-bit extension of ASCII and a family of several code pages for the Cyrillic script. However, closer to 2010, with the proliferation of Unicode, it gradually fell out of use.

					Unicode is an information technology standard for the consistent encoding, representation, and handling of text expressed in most of the world’s writing systems.

				

			

			
				
					Encoding information
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					Fact

				

			

			
				
						Before 1963, there were more than 60 different ways of showing characters in computers. Computers could not communicate with each other.

					That year, ASCII (pronounced “AS-KEE”), the American Stan-dard Code for Information In-terchange, became a common language of computers. 
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					When any key on a keyboard is pressed, it needs to be converted into a binary number so that it can be processed by the computer and the typed character can appear on the screen (Picture 1.2.2).

					A code where each number represents a character can be used to convert text into binary.

					One code we can use for this is called ASCII (Picture 1.2.3), which takes each character on the keyboard and assigns it a binary number, eg:

					the letter ‘a’ has the binary number 0110 0001(this is the decimal number 97)

					the letter ‘b’ has the binary number 0110 0010(this is the decimal number 98)

					the letter ‘c’ has the binary number 0110 0011(this is the decimal number 99)

				

			

			
				
					How do computers process and represent text?
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					Picture 1.2.2. Displaying text on the screen
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					Picture 1.2.1.
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						Your friend Steve has sent you a very important message, but your computer shows it as binary numbers. Use your ASCII knowledge to convert and read Steve’s message.

					Message from Steve: 

					01110100 01101000 01101001 01101110 01101011 01100100 01101001

					01100110 01100110 01100101 01110010 01100101 01101110 01110100

					Hint: each symbol is equal to 1 byte.

					Example: 01110100 (binary) = 84(decimal) = “T”

					* Write a “Stay hungry!” message to Steve in binary number

				

			

			
				
					Practice 1
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				CHAPTER 1

			

		

		
			
				
						Use your completed ascii table to decode the following message:

					01001001 00100000 01001100 01101111 01110110 01100101 00100000

					01000010 01101001 01101110 01100001 01110010 01111001 00101110

				

			

			
				
					Practice 2
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						Use ascii table to create a secret message for your classmates and ask him to decode your message. (Work in pairs)

				

			

			
				
					Practice 3
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					Literacy

				

			

			
				
					How do computers understand our human language?

					What language does the computer speak?

					Convert the following symbols to binary: B, I, N, A, R, Y.
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					Fact
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					Picture 1.2.3. ASCII table
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					Terminology

				

			

			
				
					assign - тағайындау, мән беру - присваивать character - таңба - символ

					convert - аудару - переводить

					decode  - кодын шешу - расшифровать

					encode - кодтау - кодировать

					measurement - өлшем - измерение
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				Not all CPUs are equal! There are a number of reasons for this.

				If you are in the market to get a new computer, whether by building it or buying it pre-built, you need to ensure that you choose the best processor for your budget. However, with a little knowledge of the most common CPU specifications, you will have a good idea on how to choose the best processor for your system.

				Let’s have a look at six important CPU specifications and terms. Each term is important to understand and know when choosing a processor.

			

		

		
			
				CPU specifications
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					You will:
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						- learn about the characteristics of the CPU;

					- define the main functions of the CPU.

				

			

		

		
			
				CPU and its characteristics

			

		

		
			
				1.3

			

		

		
			
				CPU (Central Processing Unit or processor) considered as the brain of the computer. CPU performs all types of data processing operations. It stores data, intermediate results, and instructions (program). It controls the operation of all parts of the computer.

				Nowadays, most modern computers are based on a stored-program concept introduced by John Von Neumann (picture 1.3.1).

				This basic structure consists of a Control Unit (CU), Arithmetic, and Logical Memory Unit (ALU), Registers and Inputs/Outputs.

			

		

		
			
				CPU

			

		

		
			
				The major components of CPU are Arithmetic and Logic Unit (ALU), Control Unit (CU) and a variety of registers.

				The Control Unit (CU) of a computer system controls the operations of components like ALU, memory and input/output devices.

				Arithmetic Logic Unit (ALU) - provides arithmetic and logical processing of two variables, as a result of which the output variable is formed. In simple words, ALU allows arithmetic (add, subtract, etc.) and logic (AND, OR, NOT, etc.) operations to be carried out.

				Registers are high speed storage areas in the CPU. All data must be stored in a register before it can be processed.

			

		

		
			
				Characteristics
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					Fact

				

			

			
				
					Von Neumann

					Architecture

					One of the principles “Von Neu-mann architecture” is:

					the computer does not have to change the wire connections if all instructions are stored in its memory...

					And as soon as this idea was put into practice within the frame-work of the “von Neumann ar-chitecture”. In 1945, John von Neumann created computer ar-chitecture, which is based on the stored-program computer con-cept, where instruction data and program data are stored in the same memory. This idea meant that a computer built with this ar-chitecture would be much easier to reprogram.
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					 Explain why a computer with a 4Ghz (6MB cache) processor would not be twice as fast as a 2Ghz (6MB cache) processor.

				

			

			
				
					Practice 1
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					Keep in mind
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					 More cores will increase power consumption. But sometimes, less cores, higher frequency, is the best solution.

				

			

		

		
			
				Structure and Implementation

			

		

		
			
				
					Picture 1.3.1. John Von Neumann Architecture
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						MEMORY

					

				

				
					
						Von Neuman

						Basic Structure

					

				

				
					
						Processor

					

				

				
					
						Accumulator

					

				

				
					
						Input

					

				

				
					
						Output

					

				

				
					
						Control Unit

					

				

				
					
						Arithmetic Logic Unit

					

				

				
					[image: ]
				

				
					
						[image: ]
					

					
						[image: ]
					

				

				
					
						[image: ]
					

					
						[image: ]
					

				

				
					
						[image: ]
					

					
						[image: ]
					

				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

			

		

	
		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				13

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				
					The two main providers of processors are Intel and AMD. Initially there used to be only single-core processors containing one processing unit, but now for the past few years, dual-core processors that contain two identical processing units and quad-core processors that contain four identical processing units have become available from AMD and Intel (picture 1.3.2).

					Both companies offer great products that will satisfy your needs.

				

			

			
				
					Providers/Brand

				

			

		

		
			
				
					The clock speed - also known as clock rate - indicates how fast the CPU can run. This is measured in megahertz (MHz) or gigahertz (gHz) and corresponds with how many instruction cycles the CPU can deal with in a second. A 2 gHz CPU performs two billion cycles a second. A faster CPU uses more energy and creates more heat.

				

			

			
				
					Clock speed

				

			

		

		
			
				
					The bit capacity of the processor determines the size of data processing per cycle, which the processor exchanges with the main memory. If the size of data per cycle is 1 byte, then the processor is called eight-bit (8 bit), if the size is 2 bytes, the processor is sixteen-bit (16 bit), if the size is 4 bytes, then the processor is thirty-two-bit (32 bit), if the size is 8 bytes, then sixty-four-bit processor (64 bit).

				

			

			
				
					The bit capacity of the processor

				

			

		

		
			
				
					This indicates the core that the cpu is based on. More recent cores will usually bring increased performance, reduced power consumption for the same performance compared to an older core, along with new features.

				

			

			
				
					Core

				

			

		

		
			
				
					Although CPUs fetch instructions from RAM, there is another place it can get instructions from, called ‘cache’. Cache is just like RAM but much faster to read from and write to compared to RAM. The more cache a computer has, the better the CPU will perform.

					Less Cache Means Slower Speeds, Even With More Cores.

				

			

			
				
					Cache

				

			

		

		
			
				
					Socket is a place where we set a cpu. You simply need to make sure to match your motherboard socket type with your cpu socket type to ensure that they are compatible.

				

			

			
				
					Socket Type

				

			

		

		
			
				
					Transistors are the devices through which information(bits) moves inside the CPU. Transistors store and move bits within the processor.

				

			

			
				
					Transistors
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					Literacy

				

			

			
				
					How does CPU work according to John Von Neumann Principle?

					How to select a CPU with best performance?

					How is the speed of a computer measured?
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					Terminology

				

			

			
				
					Core - өзек - ядро

					Cache memory - кэш-жады - кэш-память

					Frequency - жиілік - частота

					Performance - өнімділік - производительность

					Socket - ұяшық, - разъем, розетка

				

			

		

		
			
				[image: ]
			

			
				
					Fact

				

			

			
				
					 Processors have a history dating back to 1971 when the first microprocessor available on the market, the Intel 4004, was born.

					Since then, technology has im-proved by leaps and bounds. The history of the processor starts with Intel 8086 which was chosen by IBM for its first PC.
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					 Compare advantages and disadvantages of Intel and AMD processors.

					http://bit.ly/intelusa

					http://bit.ly/amdus
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					Practice 2
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				CHAPTER 1

			

		

		
			
				
					Picture 1.3.2. Intel and AMD processors
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					You will:
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						- define what is network;

					- determine network bandwidth.

				

			

		

		
			
				COMPUTER NETWORKS

			

		

		
			
				1.4

			

		

		
			
				
					Computer network - a system that provides data exchange between computing devices - computers, servers, routers and other equipment or software.

				

			

			
				
					Computer network

				

			

		

		
			
				
					Network cables transmit data in bits (0 or 1). Bits represent all the data (pictures, videos or songs)

				

			

			
				
					Network cables

				

			

		

		
			
				
					Each device has its own unique address number within a network. An address number is called an Internet Protocol (IP address).

				

			

			
				
					IP address
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					Marina receives Askar’s message and resends it to Aisha from Almaty. She uses a laptop that is connected by WiFi.

					IP address is 192.168.0.10
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					Server receives Askar’s message and directs it to Marina in Astana. 

					Server receives message from Marina and sends it to Aisha’s smartphone in Almaty.
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					Aisha gets Marina’s message on her smartphone. The smartphone is connected through 4G mobile network. 

					Her IP address is 91.215.99.21
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					Keep in mind
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					 There are two ver-sions of Internet Protocols:

					IPv4 was designed in 1973 and adopted in 1980s.

					It provides 4,294,967,296 addresses worldwide.

					IPv6 has 128 bits that is 340,282,366,920,938,463,463,374,607,431,768,211,456 addresses.

					Example: IP address of “google.kz” website is 173.194.44.84
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					Copper cable - Uses electrical signals to transmit information between devices

				

			

			
				
					Fibre-optic cable - Uses light signals through glass or fibre to send information.

				

			

			
				
					Wireless connection - Uses radio signals to send and receive information

				

			

			
				
					Network devices are connected together by the following ways:
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						Askar from Aktobe sends a message to his friend Marina. He uses a Personal Computer that is connected to the modem by a cable. 

						Modem’s IP address is 92.46.133.157
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						1

					

				

			

			
				
					Example
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						What is your IP address?

					Click the “Start” button. Click the “Search”button. Type “cmd” and press “Enter”. Type “ipconfig” command. Now you can see the IP address of your computer.

				

			

			
				
					Practice 1
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						Instructions (Internet Protocol) (Group work):

					In each group there must be students who represent the following roles:

					internet users (IP addresses) (2-3 students);

					websites (2-3 students);

					server (1 student).

					Give roles to each group member. 

					Form a circle. 

					Put server in the center of circle.

				

			

			
				
					Activity
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					2-step.

					“Server” gives envelope to a receiver (Website).

				

			

			
				
					3-step.

					“Website” opens the envelope and puts its content (A4) into that.

					Then “Website” swaps “From” and “To” and gives the envelope back to “Server”.

				

			

			
				
					4-step.

					“Server” gives the envelope to its initial owner (Internet user).

				

			

			
				
					5-step.

					In the end “Internet user” will get the content of requesting website.

					Repeat these steps several times.

				

			

			
				
					1-step.

					An “Internet user” fills envelope “From: City. School. Class. Student” and

					“To: Website name”. Give envelope to “Server”.

					From:	Astana. Nurorda. 8a. Aman

					To: www.youtube.com
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					Fact

				

			

			
				
						The ancestor of the Internet 

					In 1969 the US users met the first network called ARPANET. 

					It is an ancestor of the Inter-net. ARPANET was invented for communication between computers.
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					Terminology

				

			

			
				
					ancestor - арғы ата - прородитель 

					сopper cable - мыс кабелі - медный кабель

					connect - қосу - подключить

					connection - байланыс - подключение

					envelope - конверт - конверт

					fibre-optic cable - талшықты-оптикалық кабель -

					опто-волоконный кабель

				

			

			
				
					provide - қамтамасыз ету - предоставлять

					receive - қабылдау - получать

					represent - ұсыну - представлять

					transmit - жолдау - передавать

					unique - бірегей - уникальный

					wireless - сымсыз - беспроводной
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					Literacy

				

			

			
				
					How will information be transmitted if Aisha wants to send a message to Askar?

				

			

		

		
			
				CHAPTER 1
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						Computer Network Systems Administrator keeps network systems running properly. They install and support local area networks (LAN) and wide area networks (WAN), depending on the number of people using the network.

				

			

			
				
					Career
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				A network cable is like a road and cars on the roads represent data (0 and 1). Data moves in both directions. 
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					You will:
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					 - define what a band-width is;

					- measure the bandwidth speed.

				

			

		

		
			
				NETWORK BANDWIDTH

			

		

		
			
				1.5
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					How fast is your internet speed?
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					Latency

					The amount of time when data travel from one point to another is called Latency. 

					Network devic-es use latency when they pro-cess and send data.
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					Bandwith

					Bandwidth in a network is like a road. Cars represent data that is transmitted through networks.

					The number of lines represent its bandwidth. So if there are 4 lines then 4 cars can move at the same time. It means that 4 bits of information can be transmitted at a moment.
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					Delay 

					Data is like a car that travels on the road and faces stop signs and traffic lights. Such things can slow the movement of the car. This situation happens with move-ment of data as well. Network devices and long cables delay data transmissions.
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					Fact

				

			

			
				
						Bandwidth is a num-ber of bits that can be sent per second. There are some examples of bandwidth mea-surements:

					b/s - bits per second (bps)

					kb/s - kilobits per second (kbps)

					Mb/s - megabits per second (Mbps)

					Gb/s - gigabits per second (Gbps)

					Mbps: Megabits per second

					MBps: Megabytes per second

					8 bits = 1 byte

					1 Mbps = 1,000,000 bps

					1 MBps = 1,000,000 bps = 8,000,000 bps = 8 Mbps
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						Click ‘Start’ button. Type ‘cmd’ and press ‘Enter’.

					Write ‘ping astanakitap.kz’ command. It will show you Latency.

				

			

			
				
					Find latency of the following web addresses:

					a) astanakitap.kz	b) code.org

					c) google.kz	d) post.kz

				

			

			
				
					Practice 1
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					Upload speed is the speed of data transfer when you send something to another computer. 

					Download speed is the speed of data transfer when you receive something from another computer. (Picture 1.5.1) 

				

			

			
				
					Upload and download speed

				

			

		

		
			
				
					How much time do we need to download images, audio or video files? 

					Now we are going to learn how to calculate the download time. We take an example of 20 MB data. Firstly, convert 20 Megabytes into bits: 

					20 MB = 20 * 1024 kilobyte = 20 *1024 * 1024 bytes = 20 * 1024 * 1024 * 8 bits = 167 772 160 bits. So, 20 MB = 167 772 160 bits.

					Now convert your download speed into bits per second. (Example: 512 Kbps)

					512 Kbps = 512 * 1000 bits per second. So, 512 Kbps = 512 000 bps.

					Finally, divide file size by download speed (bits per second).

					Download time = Data in bits / Download speed in bits.

					Download time = 167 772 160 / 512 000 = 327.68 seconds.

				

			

			
				
					Download speed

				

			

		

		
			
				
						You want to download a video. Its size is 1.5 GB. How much time will it take to download video? Your download speed is:

					a) 4 Mbps

					b) 10 Mbps

					c) 32 Mbps

					d) 1 Gbps

					Find your own download and upload speeds. Calculate the time to download a 2.5 GB file and time to upload a 1.5 GB file.

				

			

			
				
					Practice 3
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					Picture 1.5.1. Check your download and upload speeds on ‘www.speedtest.net’
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						Click ‘Start’ button. Type ‘cmd’ and press ‘Enter’. This article describes TRACERT (Trace Route), a command-line utility that you can use to trace the path that an Internet Protocol (IP) packet takes to its destination. Write path to the following web addresses: a. facebook.com b. astanakitap.kz c. egov.kz

				

			

			
				
					Practice 2
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					Literacy

				

			

			
				
					What factors affects the bandwidth work?

					Explain ways to calculate time necessary to download a file.

				

			

		

		
			
				
					
						Download speed

					

					
						Approximate time

					

					
						512 Kbps 

					

					
						5 min 46 sec

					

					
						1 Mbps 

					

					
						2 min 73 sec

					

					
						10 Mbps

					

					
						16.8 seconds

					

					
						1 Gbps

					

					
						0.17 seconds 
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					Keep in mind
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				CHAPTER 1
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					Terminology

				

			

			
				
					approximate - шамамен - приблизительно

					bandwidth - желінің өткізу қабілеті - пропускная способность сети calculation - есептеу - расчет

					delay - кідіріс - задержка

					divide - бөлу - делить

					latency - желідегі ақпараттың күту уақыты - задержка по времени в сети

					process - өңдеу - обработать

					transmission - жолдама - передача	
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				CHECK YOURSELF

			

		

		
			
				The smallest unit of information is called _______.

				What is the encoding standard that computer uses to represent data?

				Represent the following message in binary using ASCII: “Hello. I like to study ICT”

				A computer transforms commands to computer language and vice versa. So it will transform next binary information into meaningful information for humans by using ASCII code. What will the result be?01001011 01000101 01000101 0101000001001100 01000101 01000001 01010010 0100111001001001 01001110 01000111

				In ASCII each character is coded as a ________ byte or ________ bits .

				What will the size of the file be, if it has a text “Computer Science” inside? 

				A device that controls other parts of the computer. It works same as the human brain controls the body. 

				Describe how parts of a CPU such as ALU, CU, Cache run calculator programs on a computer.

				CPU speed is measured in ________ and _______. 

				IP address of your computer is 192.168.42.129. The computer understands only the computer language. So convert the IP address from decimal to binary.

				Describe the network connections in “Instagram”. Why this connection is important for users.

				What is the measurement of a network bandwidth? 

				Calculate the download speed if it takes 28 minutes to download 200 MB file? 

				You are sending a message to your friend using Internet. You want to attach a 15 MB file. Your download speed is 5 Mb/s and upload speed is3 Mb/s. How much will it take to send this mail?

				You are calling your friend by Skype or Facetime. Quality of image and voice signal is poor. Which of the following factors can cause this problem? Why?a. Bandwidth b. Latency c. Delay

				If you can download a 3 MB song in 3 seconds, how much time do you need to download a 1.5 GB movie using the same connection?

				Match the following ways of network connections with its descriptions:

			

		

		
			
				
					
						
							A

						

						
							Uses radio signals or satellite

						

						
							B

						

						
							Uses electrical signals to transmit information between devices

						

						
							C

						

						
							Uses glass or fiber to send information as light pulses

						

					

				

				What is the job of the control unit?

				It controls the input and output of data to make sure that it gets to the right place.

				It carries calculations.

				It stores information.

				It does nothing.

				What are registers used for?

				To make the CPU faster.

				To temporarily hold bits of data needed by the CPU.

				To make sure that the CPU runs properly.

				How does clock speed affect computer performance?

				the higher the clock speed the slower the computer will run.

				It improves the amount you can store on the computer.

				It will make the loading program slower.

				The higher the clock speed the better performance.

				Which of the following CPU’s have better performance?- 3 GHz Quad Core - 3 GHz Dual Core

				
					
						
							I

						

						
							Copper cable

						

						
							II

						

						
							Fiber-optic cable

						

						
							III

						

						
							Wireless connection
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				Health and safety

			

		

		
			
				Chapter 2

			

		

		
			
				2.1 Negative aspects of using a computer

				2.2 Safety on the internet

				Check yourself
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					You will:
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						- identify harmful effects of using a computer;

					- learn ways of using the computer correctly.

				

			

		

		
			
				Negative aspects of using

				a computer

			

		

		
			
				2.1

			

		

		
			
				We are living in an era of technology. The human being is becoming more and more dependent on machines with each passing day, especially the computer and smartphone. So much so that we can barely survive a day without using them.Now where one of the most intelligent and useful inventions the computer has made our lives quite easy and convenient, there is also a downside we are refusing to take note of. The amount of time we are spending in front of our computer screens is more than ever and when we are at it, little do we realize that what bad it is doing to us and how much it can harm us physically, psychologically and socially.

			

		

		
			
				It is apparent that using a computer or smartphone for a long time has the potential to harm or enhance your social skills and social life. Such students may not develop appropriate social skills, leading to depression and an inability to communicate with others.

			

		

		
			
				Regularly using computers, smartphones, tablets for long hours can push a healthy person towards depression.

			

		

		
			
				Constantly staring at the monitor, smartphone, or tablet screen stresses out our eyes and makes them dry and sore.

			

		

		
			
				Giving up sleep to stay hooked to the computer and internet has become a norm for a large number of youngsters these days. A recent study suggested that working on a computer for at least 5 hours a day can cause insomnia.

			

		

		
			
				Results in an inactive social life

			

		

		
			
				Can cause depression

			

		

		
			
				Strains the eyes and causes poor eyesight

			

		

		
			
				Can cause insomnia
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					Do you sit in front of the computer all day?

				

			

		

		
			
				
						Increase outdoor activities (picture 2.1.1). 

				

			

			
				
					Advice
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						Take more breaks by changing the working environment. Interact with other people.
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					Advice
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						One should always take frequent breaks and focus on a distant object for a little while as a simple eye exercise (look at the rule in keep in mind).
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					Advice
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						Try to use a computer for less than 5 hours.
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					Advice
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					Picture 2.1.1. Activities
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					Keep in mind
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					The 20/20/20 rule
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				Spending long hours working on the computer or smartphone causes headache problems.

			

		

		
			
				The Screens of computers and laptops continuously produce radiation. It affects the eye and other organs of the body after a long exposure. The radiations enter inside the body and electromagnetic energy is absorbed by the cells and tissues.

			

		

		
			
				One of the leading causes of hearing loss is exposure to noise. Even a single burst of loud sound, such as a firecracker, can damage the tiny hair cells that line the inner ear, often irreversibly.

			

		

		
			
				Using a computer, laptop for long hours leads to poor blood circulation. This causes fatigue in the limbs, painful cramps, and blood clots.

			

		

		
			
				While using the computer for long hours little we care about our posture and end up having body aches.

			

		

		
			
				Causes headache

			

		

		
			
				Effects of Radiation

			

		

		
			
				Hearing Disabilities

			

		

		
			
				Causes poor blood circulation

			

		

		
			
				Poor posture causes body-ache

			

		

		
			
				CHAPTER 2
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					Terminology

				

			

			
				
					addiction - тәуелділік - зависимость

					break - үзіліс -перерыв

					harmful - зиянды - вредный

				

			

			
				
					headache - бас ауруы - головная боль 

					posture - қалып - поза  

					protect - қорғау - защищать 

				

			

		

		
			
				
						Exercise regularly. Regular aerobic physical activity can improve your physical and mental well-being and reduce stress. 
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					Advice
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						Work for a short duration and if it is mandatory to work for a long time in front of screen the duration of working may be divided into parts.

					Keep a safe distance away from your computer monitor.

					Keep some plants in your office or house.
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					Advice
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						Turn down the sound. Choose the right headphones (picture 2.1.3).
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					Advice
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						Move around and do little exercises to stretch your body.
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					Advice
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						Sit at your desk in the correct posture (picture 2.1.2).
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					Advice
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					Picture 2.1.2. Correct sitting posture
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				Correct sitting posture
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					Literacy

				

			

			
				
					Explain how to reduce nega-tive effects of computer and smartphone use on our eyes. 

					Explain what is wrong in these pictures. How would you like to improve the pos-ture?

				

			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				
					Picture 2.1.3. Using headphones
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				There’s almost no limit to what you can do online. The Internet makes it possible to access information quickly, communicate around the world, and much more. Unfortunately, the Internet is also home to certain risks, such as malware, spam, and phishing. If you want to stay safe online, you’ll need to understand these risks and learn how to avoid them.

			

		

		
			
				
					Computers are an incredible technology that many of us use every day of our lives. However, they’re prone to viruses and malware that could harm our files and steal our personal data, such as banking details and social security information.

				

			

			
				
					Computer Virus

				

			

		

		
			
				
					Cyberbullying is bullying with the use of digital technologies (picture 2.2.1). It can take place on social media, messaging platforms, gaming platforms and mobile phones. It is repeated behaviour, aimed at scaring, angering or shaming those who are targeted. Examples include:

					spreading lies about or posting embarrassing photos of someone on social media;

					sending hurtful messages or threats via messaging platforms;

					impersonating someone and sending mean messages to others on their behalf.

				

			

			
				
					Cyberbullying
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					You will:
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						- ways to protect against to computer viruses;

					- ways to work safely on social networks;

					- understand and prevent cyberbullying;

				

			

		

		
			
				Safety on the internet

			

		

		
			
				2.2

			

		

		
			
				[image: ]
			

			
				
					Keep in mind
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						If you are cyberbullied

					It’s important to remember:

					It’s not your fault

					There is help available

					There are things you can do

					You’re not alone

					it’s not weak to get help

					You can get through this
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					Why wouldn’t you leave your car unlocked or give your credit card number to a stranger?

				

			

		

		
			
				
					Ways to Protect Your Computer from Viruses
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					Use a reputable antivirus program, and always keep it updated.

				

			

			
				
					Only buy and download legitimate software.

				

			

			
				
					Keep your software Updated.

				

			

			
				
					Use Strong Passwords.

				

			

			
				
					Use a Firewall.

				

			

			
				
					Don’t open emails with attachments from unfamiliar names.
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					Don’t click on pop-up ads if you don’t trust the site.

				

			

		

		
			
				Picture 2.2.1. Cyberbulling
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				Заңға бағынған құл 

				болмайды.

				Бауыржан Момышұлы
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					Phishing is a cybercrime in which a target or targets are contacted by email, telephone or text message by someone posing as a legitimate institution to lure individuals into providing sensitive data such as personally identifiable information, banking and credit card details, and passwords (picture 2.2.2).

				

			

			
				
					Phishing
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					If you’ve become a victim of cyberbullying, try to delete your recent account!

					Don’t fill out those online surveys. If you do, be very selective about what kind of information you post. No personal information!

					Only accept close and “real friends” to your social media sites.

					Don’t talk to strangers. If you don’t know them, block them from your site.

					Don’t reply to any degrading, rude or vulgar posts.

					Block all people from your site who post those things in tip 5.

					Don’t delete inappropriate material. Take a screenshot; print it out, or save it. This is your evidence should you need it in the future.

					Tell a parent or a trusted adult if you are a victim of cyberbullying. Don’t keep silent.

					Make your username and password unique so that no one can figure them out.

					Take a stand against cyberbullying. Don’t only stand up for yourself but get others involved as well. If you are a victim of cyberbullying you are not alone. Help break the silence and let’s put an end to bullying!

				

			

			
				
					Ways to prevent cyberbullying
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					Literacy

				

			

			
				
					How do you keep online friendships safe?

					Have you ever done something online that you later regretted?

					What’s one rule about online safety that you always follow?

					Would what you do if someone started sending you annoying text messages and wouldn’t stop?

				

			

		

		
			
				CHAPTER 2

			

		

		
			
				What makes cyberbullying so hurtful?
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				The bully can be anonymous

			

		

		
			
				Removing it can be a difficult process
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				It spreads quickly

			

		

		
			
				It can be hard to escape

			

		

		
			
				It’s public – lots of people can see it

			

		

		
			
				
						Create a strong password which helps you to protect your privacy.

				

			

			
				
					Practice 1
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					While traveling on the road with an olympiad subject team, one of the players takes an embarrassing photo of Vasya that he met at the rink. Then he posts the photo on one of the public groups on Instagram and sends the photo to all of the other players on the team. The photo then gets distributed.

				What would you do, if you were in Vasya’s place?

				Is it illegal to post a picture of someone without their permission?

			

		

		
			
				Practice 2
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				Picture 2.2.2. Phishing
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					Terminology

				

			

			
				
					cybercrime - кибершабуыл - кибератака

					phishing - фишинг - фишинг

					social network - әлеуметтік желі - социальная сеть 

					steal - ұрлау - красть

					update - жаңарту - обновить
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				CHECK YOURSELF

			

		

		
			
				On which parts of the body should attention paid to use electronic devices properly?	________________________________________________________________________________________________________________________________________________________________

				What kind of activities should be done to prevent from negative effects of using electronic devices?	________________________________________________________________________________________________________________________________________________________________

				List common cyber attacks to a computer.________________________________________________________________________________________________________________________________________________________________

				How is it possible to protect devices from cyber-attacks? What common ways do we use?	________________________________________________________________________________________________________________________________________________________________

				What viruses in biology and informatics do have in common? What are their differences?	________________________________________________________________________________________________________________________________________________________________

				Which one is not a way to prevent a virus from infecting your computer?

				Don’t open email attachments.

				Install antivirus software and keep it up to date.

				Try to use illegal software. 

				Use a strong password.

			

		

		
			
				True or False.

				Cyberbullying can take place on computers, cell phones and tablets. TRUE/FALSE

				Kids who are being cyberbullied are often being bullied in person too.	TRUE/FALSE

				Cyberbullying is not as bad as bullying in real life because you usually forget about it easily.	TRUE/FALSE

				Technology like social media sites can only be used to hurt people.	TRUE/FALSE 

				Which of the following is NOT a good way to handle cyberbullying?

				Ignore or block the person

				Tell your parents or a teacher

				Get into a fight with the person at school

				Send the messages as evidence

				How would you define cyberbullying?

				Cyberbullying is when you are physically attacked in school or in other places.

				Cyberbullying is any bullying behaviour that takes place “virtually” and happens repeatedly.

				Cyberbullying is when you get a single mean message on a social media platform.

				Cyberbullying is when you make new friends online without knowing them in person.

				Someone at school films a video of someone behaving inappropriately at a party. They send the video around the school and you receive it. What you would do?

				Laugh and pass it on

				Tell someone-teacher or parent

				You can like it don’t pass it away.

				Write a funny comment
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				SPREADSHEETS

			

		

		
			
				Chapter 3

			

		

		
			
				3.1 Statistical data 

				3.2 Built-in functions 

				3.3 Problem solving: functions and formulas 

				3.4 Data analysis based on available information 

				3.5 Data analysis. Practice 

				3.6 Solving applied problems using spreadsheets 

				3.7 Solving applied problems using spreadsheets. Part II

				Check yourself
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					You will:
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						- learn types of cell references;

					- use absolute and relative references in the spreadsheet.

				

			

		

		
			
				
					By default, all cell references are relative references. When copied across multiple cells, they change based on the relative position of rows and columns.

					For example, if you copy the formula =A1+B1 from row 1 to row 2, the formula will become =A2+B2. Relative references are especially convenient whenever you need to repeat the same calculation across multiple rows or columns.

				

			

			
				
					Relative references
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					Do you track your expenses? Which apps or methods do you use?

				

			

		

		
			
				Statistical data

			

		

		
			
				3.1
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					You will most likely use the $A$2 format when creating formulas that contain absolute references. The other two formats are used much less often.

				

			

		

		
			
				[image: ]
			

			
				
					The column and the row changes when copied
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					The row does not change when copied
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					The column and the row do not change when copied
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					The column does not change when copied
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					A2
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					$A$2
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					A$2
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					$A2

				

			

		

		
			
				
					There are two types of cell references: relative and absolute. Relative and absolute references behave differently when copied and filled to other cells.

					Relative references change when a formula is copied to another cell. By default, all cell references are relative references. When copied across multiple cells, they change based on the relative position of rows and columns.

					An absolute reference is used to keep a row and/or column constant in the formula. An absolute reference is designated in the formula by the addition of a dollar sign ($).

				

			

			
				
					Relative and Absolute values

				

			

		

		
			
				
					Select the cell D2 in the table below and enter the formula =B2*C2.

					Then copy this formula to the cells D3:D6.The formula will be copied to the selected cells with relative references.The relative cell references should be different for each cell, depending on their rows.

				

			

			
				
					Practice 1
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				CHAPTER 3

			

		

		
			
				
					There may be times when you do not want a cell reference to change when copying or filling cells. You can use an absolute reference to keep a row and/or column constant in the formula.

				

			

			
				
					Absolute references
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					Literacy

				

			

			
				
					What is the difference between relative and absolute references?

					Which type of cell reference do we use often? Why?

					How to apply an absolute reference to the cell?

					Explain the setting of the absolute cell reference based on the row or column only?
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					Add a Tax Rate to our previous table.

					Select the cell D3 and enter the formula =(B2*C3)*$E$1, making $E$1 an absolute reference. The total should be as shown in the table.

					Then copy this formula to the cells D4:D7.

					The formula will be copied to the selected cells with an absolute reference.

					Check the formulas for accuracy. The absolute reference should be the same for each cell, while the other references are relative to the cell’s row.

				

			

			
				
					Practice 2
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						1. In cell D3, create a formula that would calculate how much the customer would save on each item by using the price, quantity, and discount shown in cell E1. The total result should be as shown in the table below.

				

			

			
				
					Practice 3
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					 A spreadsheet expert uses spreadsheet software to gather, organize, sort, and report on data. They use formatting, formulas, and functions to represent data clearly and efficiently.

				

			

			
				
					Career
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					Terminology

				

			

			
				
					absolute - абсолютті - абсолютный

					convenient - қолайлы - удобный

					depending on - байланысты - в зависимости от

				

			

			
				
					designated - тағайындалған - назначенный

					reference - сілтеме - ссылка

					relative - салыстырмалы - относительный
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					You will:
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						- use built-in functions in spreadsheets.
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					Do you track your expenses? Which apps or methods do you use?

				

			

		

		
			
				Built-in functions

			

		

		
			
				3.2

			

		

		
			
				When a formula contains a cell address, it is using a cell reference. Creating a formula with cell references is useful because you can update the numerical values in cells without having to rewrite the formula.

				In the practices below, we’ll use simple functions and cell references to help calculate a budget.

			

		

		
			
				Using cell references
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					Adds all values within a selected range.
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					Counts the number of numeric values in cell range.
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					Calculates the average of values within a range.
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					=SUM()
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					=AVERAGE()
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					=COUNT()
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					Returns the lowest number in selected range.
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					=MIN()
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							Returns the highest number in selected range.
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					=MAX()

				

			

		

		
			
				Functions are predefined formulas of Google Sheets. Here are some commonly used built-in functions:

			

		

		
			
				You can use more functions from “Google spreadsheets function list”.

			

		

		
			
				Functions

			

		

		
			
				
						My wallet

					Create a budget calculator table where all incomes and expenses can be recorded and calculated.

					The following table format can be used to make your own:

				

			

			
				
					Practice 1
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					=SUM(A1:A2)

				

			

			
				
					Equals sign

				

			

			
				
					Function name

				

			

			
				
					Argument
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					Function example:

					the cell A3 above contains the SUM function which calculates the sum of the range A1:A2.
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					Terminology

				

			

			
				
					built-in - кіріктірілген - встроенный

					predefined - алдын-ала анықталған - предопределенный

					separate - бөлек - отдельный
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					Literacy

				

			

			
				
					What is the advantage of using cell reference in the functions?

					What will happen when we copy a function from one cell to another?

					Is it possible to use one function inside the other function?

				

			

		

		
			
				
						1. Write the formula into cell H3 to calculate the sum of available money from MY WALLET table.

					Write the formula into cell H4 to count the number of income/expenses.

					Calculate the average value of income and expense from MY WALLET table, and write the formula into cell H5.

					Write the formula into cell H6 to find the highest income.

					Write the formula into cell H7 to find the highest expense.

					Write the formula into cell I8 to find the total amount of money spent on the product from cell G8.

					Write the formula into cell I9 to find the total number of products from cell G8.

				

			

			
				
					Practice 3
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						My account

					Create another table in the “My Wallet” table and name it “My account”. 

					In ‘My account’, we are going to write functions to calculate all incomes and expenses.

				

			

			
				
					Practice 2
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					=SUMIF(range, criterion, [sum_range]) calculates sum of specific values in a range. 

					For example:

					Let’s sum the money of the only Pepsi from the table MY WALLET. The range that we search for Pepsi is B3:B13. After that, we set specific values that we search for. We can just write “Pepsi” or write the cell name where we write this value. In our case, it’s G8. Then we set the range (C3:C13) from where we take the values to sum. So, our function is =SUMIF(B3:B13; “Pepsi”; C3:C13)

				

			

			
				
					=SUMIF()

				

			

		

		
			
				
					=COUNTIF(range, criterion) counts a number of specific values in a range. 

					For example: (B3:B13) is the range of incomes and expenses where we search for our specific thing. In G8 we set a specific thing (Bus ticket). The syntax of this function is the same as the sumif function. The difference is that we don’t sum the values in a range, but we count the number of cells with values.

				

			

			
				
					=COUNTIF()
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					Keep in mind
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					COUNTIF

					Countif returns a conditional count across a range. 

					For example, the function “=COUNTIF(A1:A10;">20")” returns a number of cells with the value bigger than 20.

					COUNTIF can only perform conditional counts with a single criterion. To use multiple criteria, use COUNTIFS.

				

			

		

		
			
				CHAPTER 3
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					Keep in mind
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						You can use several ranges by separating them with semicolon. 

					For example, the function “=SUM(A1:A3; C1:C2; E1)” adds values of three separate ranges:

					(A1:A3), (C1:C2) and E1.
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					You will:
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						- use built-in functions in spreadsheets.

				

			

		

		
			
				PROBLEM SOLVING:

				FUNCTIONS AND FORMULAS

			

		

		
			
				3.3

			

		

		
			
				
						Your teacher wants to monitor class attendance in Google sheets.

					A table should contain names, dates and number of absences. 

					Now teacher wants to find total absent days and hours for each student.

					Help him to solve this problem using built-in functions.

				

			

			
				
					Practice 2
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					In this lesson we will learn to create dropdown list in Google Sheets and solve some tasks using funcions and formulas. Let’s start to create dropdown list (Picture 3.3.1):

					Open a spreadsheet in Google Sheets;

					Select the cell or cells where you want to create a dropdown list. In our case we select the cell C2;

					Click Data and then Data validation.

					Next to “Criteria” choose an option:

					List from a range:	Choose the cells that will be included in the list.	In our case we select the range A2:A8;

					List of items:	Enter items, separated by commas and no spaces.

					5.	Click Save.

				

			

			
				
					Create an in-cell dropdown list

				

			

		

		
			
				
					Picture 3.3.1. Dropdown list
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					Picture 3.3.2. Exchange table
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						Staff in exchange boxes are afraid of making mistakes. Therefore, they decided to make an exchange program (Picture 3.3.2).

					The first part of the program (A2:B9) has a table of exchange. Here we show all currencies through a base one. (For us the base currency is tenge).

					In the next part (A12:B13), we want to exchange currencies from one to another.

					Hint: Use dropdown list in cells A11 and B11.

				

			

			
				
					Practice 1
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						Movies (work in pairs) 

					Each pair should make a list of 5 favourite movies.

					You should include:

					Name;

					Genre;

					Duration (in minutes);

					Country;

					Release date;

					Box office;

					Rating (imdb.com);

					Rating (kinopoisk.ru).

					*Make sure your data are correct.

					Then, do the following tasks:

					Find the shortest movie;

					Find the most successful movie;

					Add one more column and name it “Average”.Calculate average rating based on ‘imdb.com’ and ‘kinopoisk.ru’ websites;

					Count the movies of the USA production;

					Calculate total time that you need to watch all the movies (in minutes).

				

			

			
				
					Practice 5
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					Keep in mind
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						=CEILING()

					The CEILING function rounds a number up to the nearest integer multiple of specified significance.

					=FLOOR()

					The FLOOR function rounds a number down to the nearest integer multiple of specified significance.

				

			

		

		
			
				
						Ayaz Ata wants to deliver gifts to children who live in a block of flats with 5 floors and 5 entrances. He knows that there are 3 flats on each floor.

					Help Ayaz Ata to calculate the floor and the entrance of each flat in the block. 

					Write the formula that will take a flat number from the cell A2, then calculate the entrance number in B2 and the floor number in C2.

					*Hint: Use ceiling and floor functions

				

			

			
				
					Practice 3
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						Your country hosted 27th International Olympiad in Informatics (IOI). The Jury Committee prepared a table where they need to write some formula:

					- Each participant’s total score in column J;

					- Percentage of the score (maximum score is 600) in column K.

				

			

			
				
					Practice 4
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					Literacy

				

			

			
				
					When should we use dropdown list?

					Are there any situations where a dropdown list might not be the best option?

					How to use round functions?

				

			

		

		
			
				CHAPTER 3
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					Terminology

				

			

			
				
					data validation - деректерді тексеру - проверка данных 

					dropdown list - ашылмалы тізім - раскрывающийся список

					flat - пәтер - квартира 

					floor - қабат - этаж

					significance - мәні - значение

					specified - арнайы - указанный
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					You will:
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						- use built-in functions in spreadsheets;

					- You will make data analysis using available information.

				

			

		

		
			
				Data analysis

				based on available information

			

		

		
			
				3.4

			

		

		
			
				Data Analysis is a process of transforming and modelling data with the goal of discovering useful information, informing conclusions and supporting decision-making. This is a handy framework that you can follow regardless of the data tool you choose. And mathematical functions are used to perform statistical analysis on your data (Picture 3.4.1).

			

		

		
			
				Data Analysis
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					How to make improvements to the quality of any product or service?

					Why is customer feedback important?
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					Keep in mind
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						To convert relative reference to absolute reference, after writing the cell name or the range click F4. It will automatically put $ sign to your cell name or range.
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					Keep in mind
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						Shortcuts which can be useful to analyze our data:

					Shortcut:

					CMD/CTRL + Arrow Key

					Description:

					Move to the edge of the current data region

					Shortcut:

					CMD/CTRL + F

					Description:

					Find a value

					Shortcut:

					CMD/CTRL + G

					Description:

					Go to a specific cell

					* ctrl is for Windows OS.

					* cmd is for MacOS.
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					Once you know what you’re trying to solve, you have to get the appropriate data. It could be a stand-alone dataset like we will use, or it could include connecting to a database. It’s easy to store multiple datasets within one workbook.
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					1. Get the data
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					Once you have the data, you need to get familiar with it. We will review some easy steps to do that in Google Sheets.
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					2. Explore the data
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					Now that you know what the dataset includes, it will likely need some cleaning. We will cover some simple steps to get started with data prep. If you speak to most anyone working with data, this is considered one of the most tedious, but necessary steps. The time spent in properly cleaning data will set you up for a much more efficient analysis later on.

				

			

			
				[image: ]
			

			
				
					3. Prepare the data
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					This is the fun part of working with data. Here is where you work to answer the business problem. We’ll use Google Sheets to do calculations that will help us analyze our projects.
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					4. Analyze the data
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					Once you complete the analysis, you are ready to share your findings. Usually, this includes data visualizations. It can take many forms: a simple report via email with a summary of findings with a chart or two, a real-time dashboard, or an elaborate presentation such as an annual report.
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					5. Present the findings

				

			

		

		
			
				
					Picture 3.4.1. Data Analysis Process

				

			

			
				
					
						Get

						data

					

				

				
					
						Explore

						data

					

				

				
					
						Prepare

						data

					

				

				
					
						Analyze

						data

					

				

				
					
						Present

						findings
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					Literacy

				

			

			
				
					Explain about the tools that you use to make the best survey analysis.

				

			

		

		
			
				
						Sales & bonus commissions. Work in pairs.

					Sulpak pays its sales staff a 10% commission for all sales greater than 500,000 tenges. Sales below this amount do not receive a bonus.

					The names of the sales staff are listed in column A. Enter each person’s total monthly sales in column B. Column C multiples the total sales by 10%, and column D displays the commission amount or the words ‘No Bonus.’

					Now you can add the eligible commissions in column D and find out how much money was paid out in bonuses for August.

					Tasks:

					In column C, calculate 10% of each person’s sales.

					Copy the amount of bonus from column C for sales greater than 500,000 tenge or the words ‘No Bonus’ for sales less than 500,000 into column D.

					Find the total amount of bonus for the current month on a cell D7.

					Hint: Use an IF statement to calculate sales bonus commissions.

				

			

			
				
					Practice 1
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						A

					

				

				
					
						1

					

				

				
					
						STAFF

					

				

				
					
						MONTHLY SALE

					

				

				
					
						BONUS

					

				

				
					
						TOTAL SALES BY 10%

					

				

				
					
						2

					

				

				
					
						3
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						4
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						5

					

				

				
					
						
							Dauren

						

					

					
						
							Akhmed

						

					

					
						
							Sergei

						

					

					
						
							Sabina

						

					

				

				
					
						397 000 ₸

					

				

				
					
						850 000 ₸

					

				

				
					
						540 000 ₸

					

				

				
					
						495 000 ₸

					

				

				
					
						39 700 ₸

					

				

				
					
						85 000 ₸

					

				

				
					
						54 000 ₸

					

				

				
					
						49 500 ₸

					

				

				
					
						No bonus
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						6

					

				

				
					
						Total amount of paid Bonuses:

					

				

				
					
						0

					

				

				
					
						B

					

				

				
					
						C

					

				

				
					
						D

					

				

			

		

		
			
				
						Pass/Fail Grading Policy

					Al-Farabi Kazakh National University midterm exam requires students to meet a minimum number of qualifications to pass. Students whose score is less than 70% fail, and those whose score is greater or equal to 70% pass. Column A lists the participants’ names, column B shows their scores, and column C displays whether they passed or failed the course. The information in column C is attained by using an IF statement. 

					Once the formulas are entered, you can continue to reuse this spreadsheet forever. Just change the names at the beginning of each quarter, enter the new grades at the end of each quarter, and Google Sheets calculates the results.

					Tasks:

					If the score in column B is less than 70, then enter the word FAIL in column C, else/otherwise enter the term PASS. 

					Hint: Use an IF statement to convert numeric scores to a pass/fail status.

				

			

			
				
					Practice 2
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							EXAM SCORE

						

					

					
						
							PASS/FAIL
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							5

						

					

					
						
							97%

						

					

					
						
							Pass

						

					

					
						
							
								Patrick

							

						

						
							
								Yerbol

							

						

						
							
								Doszhan

							

						

						
							
								Marina

							

						

						
							
								Abylai

							

						

					

					
						
							78%

						

					

					
						
							64%

						

					

					
						
							45%

						

					

					
						
							85%
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							B
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					Terminology

				

			

			
				
					appropriate - сәйкес - соответствующий 

					available - қол жетімді - доступный 

					cell range - ұяшық диапазоны - диапазон ячеек

					condition - шарт - условие

					dataset - деректер жиыны - набор данных

					efficient analysis - тиімді талдау - эффективный анализ

					findings - нәтиже - результаты
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					Keep in mind
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						=SQRT()

					The sqrt function is used to find a square root of a number? 

					round(number)

					=ROUND()

					The round function is used to round a number to a specified number of digits. 

					round(number, number of digits)

					=MOD()

					This function is used to find the remainder after dividing a number by another number.

					mod(number, divisor)

				

			

		

		
			
				CHAPTER 3
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				Data analysis. PRACTICE.

			

		

		
			
				3.5

			

		

		
			
				
					This example uses a “nested” IF statement to convert the numerical Math scores to letter grades. The syntax for a nested IF statement is this: IF data is true, then do this; IF data is true, then do this; IF data is true, then do this; IF data is true, then do this; else/otherwise do that. You can nest up to seven IF functions.

				

			

			
				
					Convert scores to grades with nested IF statements

				

			

		

		
			
				
					The student’s names are listed in column A; numerical scores in Column B; and the letter grades in column C, which are calculated by a nested IF statement.

					Use a nested IF statement to convert numeric scores to letter grades.

				

			

			
				
					Example

				

			

		

		
			
				
					Enter this formula in cell C2:

					=IF( B4 > 89; “A”; IF( B4 > 69; “B”; IF( B4 > 59; “C”; IF( B4 > 40; “D”; “F” ) ) ) ),

					then copy the formula to entire column.

				

			

			
				
					Solution
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					How data analysis is useful in our daily life?

					What are some examples of data analysis?
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					You will:
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						- use built-in functions in spreadsheets;

					- You will make data analysis using available information.
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					Keep in mind
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						Note: Every open, left parenthesis in a formula must have a matching closed, right parenthesis. If your formula returns an error, count your parentheses.
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					Keep in mind
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						The TODAY function returns the current date, updated continuously when a worksheet is changed or opened. The TODAY function takes no arguments. You can format the value returned by TODAY using any standard date format.

					The syntax of the function is: =TODAY()

				

			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				
					MAKRS

				

			

			
				
					GRADES
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					MARKS

				

			

			
				
					GRADES

				

			

			
				
					Grading policy
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				[image: ]
			

			
				[image: ]
			

			
				
					4

				

			

			
				[image: ]
			

			
				
					5

				

			

			
				
					97%

				

			

			
				
					Patrick

				

			

			
				
					Yerbol

				

			

			
				
					Doszhan

				

			

			
				
					Marina

				

			

			
				
					Abylai

				

			

			
				
					78%

				

			

			
				
					90-100
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					70-89
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					45%

				

			

			
				
					60-69
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					Gulnaz
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					Less than 40

				

			

			
				
					F
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					A

				

			

			
				
					C

				

			

		

		
			
					1. Write a function in each of cells E1:E4 to calculate the sum, average, minimum value, and maximum value in the range B1:B6 (named SALES).

				2. Enter the TODAY function in cell E6 to return the current date.

			

		

		
			
				Practice 1
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					A
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					SALES
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					MONTH

				

			

			
				
					May

				

			

			
				
					June

				

			

			
				
					July

				

			

			
				
					August

				

			

			
				
					September

				

			

			
				
					745

				

			

			
				
					
						Average:

					

				

				
					
						Maximum:

					

				

				
					
						Sum:

					

				

				
					
						Today:

					

				

				
					
						Minimum:

					

				

			

			
				
					235

				

			

			
				
					544

				

			

			
				
					829

				

			

			
				
					610
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					D

				

			

			
				
					E
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					Keep in mind
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						The mode function returns the number of the most common value in a series.

					If all values are unique, the function returns an error!
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					Literacy

				

			

			
				
					How do you use if function with multiple conditions?

					Explain 10 useful mathematical functions you that make work easier.

				

			

		

		
			
				
						1. Enter the below data. 2. Use functions to find answers.

					Hint: Functions may be used: ROUND, SQRT, POWER.

				

			

			
				
					Practice 2
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						A

					

				

				
					
						1

					

				

				
					
						2

					

				

				
					
						3
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						Value

					

				

				
					
						Answer

					

				

				
					
						4,126

					

				

				
					
						245

					

				

				
					
						Raise to the

						power of 2

					

				

				
					
						Find the

						sqare root

					

				

				
					
						Round

						(2 decimal places)

					

				

				
					
						Raise to the

						power of 3

					

				

				
					
						4

					

				

				
					
						55

					

				

				
					
						B

					

				

				
					
						D

					

				

				
					
						E
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						C
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					Fact

				

			

			
				
					 How does Yandex.Taxi work?

					Yandex.Taxi is a service that lets you order an official taxi at an affordable rate without calling a dispatcher. You can order a car using the site or the app for iOS (including Apple Watch) and Android.

					Advantages of the service:

					A convenient way to order a car.

					Affordable rates.

					Upfront fares.

					Pay by card or cash.

					Average wait time is 7 min.

					Orders are carried out by our partner taxi companies. Your comfort is a top priority and we have very high standards for the companies we work with. Drivers must have the appropriate credentials and taxis are checked to make sure they meet our standards.

					Immediately after the completion of the ride, the app will ask you to rate your experience.

					What do you think, why do they ask a rate?
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				CHAPTER 3
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						Firstly, find the most common number of students from the table below.

					How many times the most common value in a series?

					Hint: To find the most commonly used class use MODE() function.

					Try to combine the MODE function with the COUNTIF function in a single formula.

				

			

			
				
					Practice 3
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					A

				

			

			
				
					1

				

			

			
				
					STUDENTS

				

			

			
				
					2

				

			

			
				
					CLASS

				

			

			
				
					23

				

			

			
				
					7A

				

			

			
				
					24

				

			

			
				
					22

				

			

			
				
					21

				

			

			
				
					23

				

			

			
				
					25

				

			

			
				
					23

				

			

			
				
					21
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					H

				

			

			
				
					F
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					8A
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					9A

				

			

			
				
					9B

				

			

			
				
					10A

				

			

			
				
					10B

				

			

		

		
			
				
						1. Create the worksheet as shown below.

					2. Set the Text alignment, Column width and high appropriately.

					3. Use AutoFill to put the Series Numbers into cells A5:A7.

					4. Format cells C3:G7, C8:E11, C12:E12 to include $ sign with two decimal places.

					5. Find Average Sales and Maximum Sales for each city.

					6. Find Total Sales for each month.

					7. Calculate Profit for each month, where Profit = Total Sales - Cost.

					8. Calculate the 10% Bonus, which is 10% of the Profit.

					9. Find the Total Sales for each month, greater than 30,000.

					10. Find the No of Sales for each month, greater than 30,000.

				

			

			
				
					Practice 4
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							No

						

					

					
						
							C001

						

					

					
						
							Nur-Sultan

						

					

					
						
							22,000.00 $

						

					

					
						
							29,000.00 $

						

					

					
						
							19,000.00 $

						

					

					
						
							4
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							C002

						

					

					
						
							Atyrau

						

					

					
						
							42,000.00 $

						

					

					
						
							39,000.00 $

						

					

					
						
							43,000.00 $
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							?

						

					

					
						
							Almaty

						

					

					
						
							18,000.00 $

						

					

					
						
							20,000.00 $

						

					

					
						
							22,000.00 $
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							Shymkent

						

					

					
						
							35,000.00 $

						

					

					
						
							26,000.00 $

						

					

					
						
							31,000.00 $
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							Total Sales
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							Profit
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							10% Bonus

						

					

					
						
							12,000.00 $

						

					

					
						
							15,000.00 $
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							13,000.00 $

						

					

					
						
							?
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							83,000.00 $

						

					

					
						
							84,000.00 $
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							?

						

					

					
						
							?

						

					

					
						
							?

						

					

					
						
							?
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							?

						

					

					
						
							?

						

					

					
						
							?

						

					

					
						
							?

						

					

					
						
							?

						

					

					
						
							?

						

					

					
						
							City

						

					

					
						
							Jan

						

					

					
						
							Feb

						

					

					
						
							Mar

						

					

					
						
							Maximum

						

					

					
						
							Average

						

					

					
						
							B

						

					

					
						
							D

						

					

					
						
							G

						

					

					
						
							E

						

					

					
						
							F
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							C

						

					

					
						
							Sales and Profit - First Quarter 2020
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							Total Sales > 30,000
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							No Sales > 30,000
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					Terminology

				

			

			
				
					Nested - кірістірілген - вложенный
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					You will:
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						- use built-in functions in spreadsheets.

				

			

		

		
			
				solving applied problems using spreadsheets

			

		

		
			
				3.6

			

		

		
			
				
					Using the formulas and functions in spreadsheets, we can solve the mathematical text problems. Let’s solve the simple problem.

				

			

			
				
					Solving text problems using formulas

				

			

		

		
			
				Enter the initial data and obtain the results:In cell D3 we enter the value of the side of the square;in cells D4 and D5 we get the values of the area and perimeter, respectively.

			

		

		
			
				
					Mathematical model of the problem:We list the formulas used to solve it: S = a × a; P = 4 × a.

					Prepare a table:Merge the range A1:E1, enter the name of the task;Merge the range A3:C3, enter the text “Side of the square in cm:”;Merge the range A4:C4, enter the text “Area of the square is equal to:”;Merge the range A5:C5, enter the text “Perimeter of the square is equal to:”;In the cell D4 we enter the area formula = D3 * D3;In the cell D5 we enter the perimeter formula = 4 * D3;

				

			

			
				
					Solution:

				

			

		

		
			
				
					Example:

				

			

			
				
					“Given the side of the square. Calculate its area and perimeter. “
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					Given the quadratic equation 3x2 - 7x + 4 = 0, calculate solutions by using the quadratic formula.

					First step is to enter the coefficients a = 3, b = -7, c = 4 into cells as shown in the table below.

					Type the formulas bellow in cells D3 and E3 respectively to obtain the final solutions.

					=(-B3 + SQRT(B3^2 - 4 * A3 * C3)) / (2 * A3)

					=(-B3 - SQRT(B3^2 - 4 * A3 * C3)) / (2 * A3)

				

			

			
				
					To solve a different quadratic equation simply change the coefficients in the table and the new solutions will automatically be calculated in cells D3 and E3.

				

			

			
				
					Solving quadratic equations using the spreadsheet
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						Given the side of the equilateral triangle. Calculate its area and perimeter as shown in the example.

					Hint: Formula of finding area of equilateral triangle: S= a2
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					Practice 1
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						Given the base and height of a triangle. Calculate its area and perimeter.

					Hint: Formula of finding area of a triangle: A = (hbb) / 2.

					b - Base

					hb - Height

				

			

			
				
					Practice 2
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					Let’s solve some simple chemistry problems using spreadsheet formulas.

				

			

			
				
					Calculating percent composition of compounds

				

			

			
				
					Create the table and enter the given data:

				

			

			
				
					Finding Molar Mass of a compound: Multiply the number of atoms of each element by it’s atomic mass to determine the molar mass of each element. Then take the sum of the molar mass of each element to find the molar mass of a compound.Type the formula =B2 * C2 + B3 * C3 in a cell B6.

				

			

			
				
					Finding the mass percentage of elements: To find mass percentage by mass, we multiply the number of atoms of each element by it’s atomic mass and divide it to the molar mass of a compound.Type the formula =B2 * C2 / B6 in a cell B9 and =B3 * C3 / B6 in a cell B10.

				

			

			
				
					Solution:

				

			

			
				
					Example:

				

			

			
				
					“What is the percentage by mass of elements in Fe2O3? (Fe=56, O=16)”

				

			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				
						Abzal traveled to Nur-Sultan. He used the table below to calculate the best (cheapest) way to rent a car for two days.

					If Abzal traveled 150 km a day, find out how much he paid?

				

			

			
				
					Practice 4
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						What is the percentage by mass of elements in Al2O3? (Al=27, O=16)

				

			

			
				
					Practice 3
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					Literacy

				

			

			
				
					What is the advantage of solving applied problems on a computer over manual calculations?

					What type of problems can be solved with the help of spreadsheet functions?

				

			

		

		
			
				CHAPTER 3
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					Fact

				

			

			
				
						Interesting Facts about Big Data and Analytics

					The amount of information man created from the dawn of civilization until 2003 is currently created every two days.

					5 quintillion bytes of data are generated by internet users daily.

					Out of all the data we create, only about 0.5% is analyzed and put to use.

					40,000 search queries are processed by Google every second and these add up to 3.5 billion searches each day and 1.2 trillion searches every year globally.
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					Terminology

				

			

			
				
					exceed - асып кету - превышать

					prime number - жай сан - простое число

					specific - белгілі - определенный

					sequence - тізбек - последовательность
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					You will:
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						- use built-in functions in spreadsheets.

				

			

		

		
			
				solving applied problems using spreadsheets. PART II

			

		

		
			
				3.7

			

		

		
			
				
					Using the formulas and charts in spreadsheets, we can build the graph and solve the mathematical equations. Let’s solve the simple problem.

				

			

			
				
					Creating a graph and solving equations in spreadsheet.

				

			

		

		
			
				
					Example:

				

			

			
				
					“Using the tools for constructing diagrams in Google Sheets, build the graph and solve the equation -x2 + 5x-4 = 0.”

				

			

		

		
			
				
					Build a graph of the function y = -x2 + 5x - 4 on the interval [0; 5] in increments of 0.25, and find the values of x points of intersection of the graph of the function with the abscissa axis.

				

			

			
				
					Solution:

				

			

		

		
			
				Determining the roots of an equation:The graph of the function y = -x2 + 5x-4 intersects the abscissa axis at two points and, therefore, the equation -x2 + 5x-4 = 0 has two roots: x1 = 1; x2 = 4.

			

		

		
			
				
					Table view of a function:In the cell A1 enter the text X, in cell A2 - Y;In the range B1:V1 write the numbers from 0 to 5 in increments of 0.25.In cell B2 enter the formula = - (B1 ^ 2) + 5 * B1-4, and copy this formula to the range C2:V2. 
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					Building a Graph:Select the range A1:V2;Insert the graph by selecting the Insert tab and Chart;Change the Chart type to the Line Chart. 
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						The car moves at a constant speed of 120 km/s. Build a graph of the distance traveled vs time S(t).

					The time varies in the interval t = 0 - 1 h 50 min in increments of 10 minutes.

				

			

			
				
					Practice 2
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						Using the chart building tools in Google Sheets, determine the roots of the equation x2 - 5x + 2 = 0.

				

			

			
				
					Practice 1
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					Example:

				

			

			
				
					“Graphic method for solving equations of the form f(x) = g(x).

					Solve the equation ”

					
						
							[image: ]
						

					

				

			

		

		
			
				
					in one coordinate system construct graphs of the functions y1 =  and y2 = 1-x on the interval [-1; 4] in increments of 0.25; find the x value of the intersection of the function graphs.
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					Solution:

				

			

		

		
			
				Determining the roots of an equation:The graphs of the functions y1 = and y2 = 1-x intersect at one point (0; 1) and, therefore, the equation has one root - the abscissa of this point: x = 0.

			

		

		
			
				
					Table view of a function:In the cell A1 enter the text X, in cell A2 - Y1, and in cell A3 - Y2;In the range B1:V1 write the numbers from -1 to 4 in increments of 0.25.In cell B2 enter the formula =SQRT(B1+1), and copy this formula to the range C2:V2.In cell B3 enter the formula =1-B1, and copy this formula to tha range C3:V3.
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					Building a Graph:Select the range A1:V3;Insert the graph by selecting the Insert tab and Chart;Change the Chart type to the Line Chart. 
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					Literacy

				

			

			
				
					How can we solve the equations via charts in Google Sheets?

					Explain how to use the built-in functions, various types, and formats of data, and also based on them to build graphs of functions in solving applied problems?

				

			

		

		
			
				
						The functions

					y1 = 2x + 2 and y2 = -2x + 6 are given.

					Build the graphs of these functions and find the point of their intersection.

				

			

			
				
					Practice 3
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						The equation

					is given.

					Build the graphs of these functions and find the point of their intersection.
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					Practice 4
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				CHAPTER 3
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					Terminology

				

			

			
				
					depending on - байланысты - в зависимости от

					determine - анықтау - определить

					increment - өсу - увеличение

				

			

			
				
					reference - сілтеме - ссылка

					various - әр түрлі - различный

					vary - өзгеру - варьироваться
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				CHECK YOURSELF

			

		

		
			
				There are two types of cell reference, absolute and relative. SELECT THE RELATIVE CELL REFERENCE.

				A7

				A

				7

				$A$7

				How do you select cells that are non-contiguous (NOT side by side) cells?

				Click a cell, then hold down SHIFT on the keyboard and select the other cells

				Click in a cell, then hold down ALT on the keyboard as you select the other cells

				Click in a cell, hold down CTRL on the keyboard and then select the other cells

				Click a cell, then hold down CAPS LOCK on the keyboard and select the other cells

				The cell range that starts in cell A1 and goes over to J15 is WRITTEN AS __________ in a formula.

				(A1-J15)	c. (A1;J15)

				(A1:J15)	d. (A1 to J15)

				What is the symbol used in a formula to make a cell reference absolute?

				&	c. $

				#	d. @

				What would the following formula find: =AVG(B8-B18)

				The average of the values in the range B8 to B18.

				Nothing, its not keyed right

				The highest number in the range B8 to B18

				The lowest number in the range B8 to B18.

				Which formula has an absolute cell reference?

				=A1+$B$2

				=A1+B2

				=A1*B2

				=A1/B2

				Absolute Cell Reference means the cell is locked and will not update when copied or use of Autofill.

				True	b. False

			

		

		
			
				All formulas must begin with

				equal sign	c. plus sign

				minus sign	d. asterisk

				Which is the correct formula to add cells A1 to A5?

				=SUM(A2+A5)	c. =SUM(A1:A5)

				=A1+A2+A3	d. =SUM(A1:A4)

				Which formula gets the biggest value of a range of cells?

				MAX	c. LARGE

				MIN	d. SUM

				Which formula will calculate the average based on a condition? (return the average of sales if over 1000 tg)

				average	c. countif

				averageif	d. sumif 

				Which formula would you use to calculate how many sales are over 1000 tg from a series.

				sum	c. sumif

				count	d. countif 

				A(n) _________ is a prewritten formula that is built into Google Sheets. 

				function	c. problem

				equation	d. equal sign 

				Using the tools for constructing diagrams in Google Sheets, build the graph and solve the equationx2 - 5x + 6 = 0.

					Fill in the table below using Google Sheets formulas.
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				Programming Algorithms

				in Python

			

		

		
			
				Chapter 4

			

		

		
			
				4.1 While loop

				4.2 Problem solving: While loop

				4.3 For loop in python 

				4.4 Problem solving: For loop 

				4.5 Loop control statements: Break, Continue statements 

				4.6 Loop control statements: Else clause

				4.7 Loop control statements. Practice 

				4.8 Problem solving: Loops in Python 

				4.9 Tracing an algorithm

				Check yourself
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				You will:
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					- use while loops in Python.

			

		

		
			
				WHILE LOOP

			

		

		
			
				4.1

			

		

		
			
				
					A loop is a used for iterating over a set of statements repeatedly. In Python we have two types of loops for and while. In this lesson, we will learn while loop.

				

			

			
				
					What is the Loop?

				

			

		

		
			
				
					Python While Loop

				

			

			
				
					While loop is used to iterate over a block of code repeatedly until a given condition returns false.
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					Keep in mind
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						Increment operators:

					It is also possible to shorten the code:

					var = var + 1 to var += 1

					This can be done with other arithmetical operators as well.

					For example:

					i = i * 2 is similar to i *= 2
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					Discuss picture 4.1.1. Why do we need it? Explain the processes.

				

			

		

		
			
				
					Syntax of while loop
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					while condition:

					 #body_of_while

				

			

		

		
			
				
					Flowchart of while loop
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						Condition
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							The set of statements inside loop
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						Exit loop

					

				

				
					
						False

					

				

				
					
						True
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							The next statement in the program after the loop.

						

					

				

			

		

		
			
				
					Here is an example of while loop. In this example, we have a variable num and we are displaying the value of num in a loop, the loop has a increment operation where we are increasing the value of num. This is very important step, the while loop must have a increment or decrement operation, else the loop will run indefinitely, we will cover this later in infinite while loop.
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					num = 1

					# loop will repeat itself as long as num < 10 remains True

					# and unless condition becomes False

					while num < 10:

					 print(num)

					 #incrementing the value of num

					 num = num + 3

				

			

			
				
					Example 1
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					Output:

					1

					4

					7

				

			

		

		
			
				Picture 4.1.1. Water well
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				CHAPTER 4

			

		

		
			
				
					Infinite while loop
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						while True:

						 print(“hello”)

					

				

			

			
				
					The code below will print the word ‘Hello world’ indefinitely because the condition will always be true.

				

			

			
				
					Example 2
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					num = 1

					while num<5:

					 print(num)

				

			

			
				
					The code below will print ‘1’ indefinitely because inside loop we are not updating the value of num, so the value of num will always remain 1 and the condition num < 5 will always return true.

				

			

			
				
					Example 3

				

			

		

		
			
				
						What is the output of the following code?

					i = 1

					while i < 2 ** 3:

					 print(i)

					 i *= 2

				

			

			
				
					Practice 1
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						The program should count down from 10 to 0. What is wrong in the code? Can you fix it?

					i = 10

					while i == 0:

					 print(i)

					 i -= 1

				

			

			
				
					Practice 2
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						There is a mistake in the following loop that is trying to count up from 1 to 10. Can you identify the problem and then fix it?

					i = 1

					while i < 10:

					 print(i)

				

			

			
				
					Practice 3
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						For a given integer N, print all squares of natural numbers not exceeding N in ascending order.

				

			

			
				
					Practice 4
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					Literacy

				

			

			
				
					What is the loop?

					How many types of the loop do we have in Python?

					When do we need to use loops in our program?

				

			

		

		
			
				
						On the first day, the athlete Marat ran x kilometers, and then every day he increased the mileage by 10% from the previous value. Given the number y, determine the number of the day on which the athlete’s mileage will be at least y kilometers.

					The program receives numbers x and y as input and must output a single positive integer.

				

			

			
				
					Practice 5
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					Marat Zhylanbayev.

					Marathon runner
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					Terminology

				

			

			
				
					decrement - кеміту - декремент, уменьшение

					increment - өсу - инкремент, приращение

					iterate - қайталау - повторять, итерация

				

			

			
				
					loop - тізбек - цикл

					mileage - жүгіріс - пробег 

					water well - құдық - колодец
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					You will:
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						- use while loops in Python.

					- solve problems using nested while loop.

				

			

		

		
			
				PROBLEM SOLVING: WHILE LOOP

			

		

		
			
				4.2

			

		

		
			
				
						Write the program that will print numbers divisible by 3 between two given numbers.

				

			

			
				
					Practice 2
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						Write the program that will print star triangle pattern with the N rows.

					Enter the number of rows 5

					*

					* * 

					* * * 

					* * * * 

					* * * * * 

				

			

			
				
					Practice 1
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					When a while loop is present inside another while loop then it is called nested while loop. Let’s take an example to understand this concept.

				

			

			
				
					Nested while loop in Python

				

			

		

		
			
				
					Example
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					i = 1

					j = 5

					while i < 4:

					 while j < 8:

					 print(i, “,”, j)

					 j = j + 1

					 i = i + 1
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					Output:

					1 , 5

					2 , 6

					3 , 7

				

			

		

		
			
				
					If/else inside while

				

			

			
				
					We can also use if/else conditions inside the while loop. Let’s take an example to understand this concept.

				

			

		

		
			
				
					
						Let’s print out only even numbers between 10 to 18 inclusively. Our loop starts from value 10 and ends when value exceeds 20. Inside the loop, we should check each number whether it’s even or not.

					

				

				
					
						Example
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					i = 10

					j = 18

					while i <= j:

					 if i % 2 == 0:

					 print(i)

					 i = i + 1

				

			

			
				[image: ]
			

			
				
					Output:

					10

					12

					14

					16

					18

				

			

		

		
			
				
						Write a program that prints “Study, study and STUDY AGAIN!” for 100 times on each seperate line.

				

			

			
				
					Practice 2
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						Write a program that prints your name 10 times, and then prints a word “Done” at the end.

				

			

			
				
					Practice 1
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						Write the program that will print star pyramid pattern with the N rows.

					Enter the number of rows 6

					 * 

					 * * 

					 * * * 

					 * * * * 

					 * * * * * 

					* * * * * *

				

			

			
				
					Practice 3
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						Write the program that does the following steps:

					Receives 7 number from a user

					Prints the sum of entered numbers

					Counts the total amount of positive and negative inputs, and inputs equal to zero.

				

			

			
				
					Practice 4
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					Literacy

				

			

			
				
					What is the nested loop?

					How many while or if/else conditions can we use inside one loop?

				

			

		

		
			
				
						Fibonacci numbers

					Fibonacci numbers are integers that increase in some sequence.

					Every third number in the sequence is the sum of two previous numbers.

					0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144…

					Look at the picture on the right and try to understand the sequence:

					You have a number N. Find the N-th Fibonacci number.

					Input:	Output:

					 3	1

					 7	8

				

			

			
				
					Practice 4
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					Fact

				

			

			
				
						Golden Ration

					The golden ratio is a specific number approximately equal to 1,618. 

					Here is the relationship between Fibonacci numbers and Golden Ratio:

					144 / 89 = 1,6179

					89 / 55 = 1,6181

					55 / 34 = 1,6176

					34 / 21 = 1,6190

					Golden Ratio often appears in nature, art, architecture, geometry and other areas.
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				CHAPTER 4
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					Terminology

				

			

			
				
					approximately - шамамен - примерно

					exceed - асып кету - превышать

					inclusively - қоса алғанда - включительно

				

			

			
				
					nested - кіріктірілген - вложенный

					pattern - өрнек - орнамент, шаблон

					ration - арақатынас - соотношение
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					You will:
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						- use for loops in Python.

				

			

		

		
			
				FOR LOOP

			

		

		
			
				4.3

			

		

		
			
				
					In this lesson, we will learn for loop in Python. In the last lesson, we have seen a while loop in Python, which is also used for the same purpose. The main difference is that we use while loop when we are not certain of the number of times the loop requires execution, on the other hand when we exactly know how many times we need to run the loop, we use for loop.

				

			

			
				
					Python for loop
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					Discuss the kazakh proverb “Measure seven times, cut once”.

					What is the relation between this proverb and loop?

				

			

		

		
			
				
					Syntax of For loop in Python

				

			

			
				
					[image: ]
				

				
					
						for <variable> in <sequence>: 

						 # body_of_loop that has set of statements

						 # which requires repeated execution

					

				

			

		

		
			
				Here <variable> is a variable that is used for iterating over a <sequence>. On every iteration it takes the next value from <sequence> until the end of sequence is reached.

			

		

		
			
				
					range(n): generates a set of whole numbers starting from 0 to (n-1).

				

			

			
				
					Function range()
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						range(8) is equivalent to [0, 1, 2, 3, 4, 5, 6, 7]

					

				

			

			
				
					Example

				

			

		

		
			
				range(start, stop): generates a set of whole numbers starting from start to stop-1.
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						range(5, 9) is equivalent to [5, 6, 7, 8]

					

				

			

			
				
					Example

				

			

		

		
			
				range(start, stop, step_size): The default step_size is 1 which is why when we didn’t specify the step_size, the numbers generated are having difference of 1. However by specifying step_size we can generate numbers having the difference of step_size.
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						range(1, 10, 2) is equivalent to [1, 3, 5, 7, 9]

					

				

			

			
				
					Example

				

			

		

		
			
				
						Write the program that receives two integers A and B from a user and prints all numbers from A to B inclusive, in ascending order if A < B, or in descending order otherwise.

				

			

			
				
					Practice 2
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						Write the program that receives two integers A and B from a user (with A ≤ B) and prints all numbers from A to B inclusive.

				

			

			
				
					Practice 1
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					# variable to store the sum

					sum = 0

					# iterating over natural numbers using range()

					for val in range(1, 6):

					 # calculating sum

					 sum = sum + val

					# displaying sum of first 5 natural numbers

					print(sum)

				

			

		

		
			
				
					Here we are using range() function to calculate and display the sum of first 5 natural numbers.

				

			

			
				
					Example 2
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					# iterating over numbers from 0 to 5 using range()

					for num in range(6):

					 # displaying value of num in each iterration

					 print(num)

				

			

		

		
			
				
					Examples using range() function in for loop

				

			

			
				
					Here we are using range() function to display the numbers from 0 to 5.

				

			

			
				
					Example 1

				

			

		

		
			
				
						Write a program that prints all even numbers from 2 to 100 inclusively in one line.

					Output: 2 4 6 8 ... 100

				

			

			
				
					Practice 3
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						Given two integers A and B, A> B. Print all the odd numbers from A to B inclusive, in descending order. Solve this task without an if statement.

				

			

			
				
					Practice 4
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						Write the program that receives the 10 integers from the user and prints the sum of these integers.

				

			

			
				
					Practice 5
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						Write the program that receives a few numbers from a user and calculates their sum. The user first enters the number of integers (N), then enter exactly N integers. What is the smallest number of variables needed to solve this problem?

				

			

			
				
					Practice 6
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					Literacy

				

			

			
				
					What is difference between for loop and while loop?

					What is an iteration??

					Explain each argument of the range function.
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					Terminology

				

			

			
				
					exactly - дәл - точно

					certain - белгілі - определенный

					proverb - мақал - пословица

				

			

			
				
					purpose - мақсаты - цель

					specify - көрсету - уточнить

					statement - мәлімдеме - заявление

				

			

		

		
			
				CHAPTER 4
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					You will:
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						- use for loops in Python.

					- solve problems using nested for loops in Python.

				

			

		

		
			
				PROBLEM SOLVING: FOR LOOP

			

		

		
			
				4.4

			

		

		
			
				
					When a for loop is present inside another for loop then it is called a nested for loop. Lets take an example of nested for loop.

				

			

			
				
					Nested For loop in Python

				

			

		

		
			
				
						Given a positive integer N ≤ 9, output a ladder from N steps, the i-th step consists of numbers from 1 to i.

					N = 5

					1 

					1 2 

					1 2 3 

					1 2 3 4

					1 2 3 4 5

				

			

			
				
					Practice 1
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						Write the program using for loop that will print star triangle pattern with the N rows.

					Enter the number of rows 6

					*

					* * 

					* * * 

					* * * * 

					* * * * *

					* * * * * *

				

			

			
				
					Practice 2
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						Write the program that receives one integer from a user. Then for an entered positive integer n, calculates the factorial of n (n!).

					The factorial of n is the product 1 × 2 × ... × n.

				

			

			
				
					Practice 3
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						Enter any 10 integer numbers. Write a program that finds the sum of the entered numbers. (Use for loop)

				

			

			
				
					Practice 5
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						Write the program that receives one integer from a user. Then for an entered positive integer n, calculates the sum 13 + 23 + 33 + ... + n3.

				

			

			
				
					Practice 4
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					Example

				

			

			
				
					As an example, let’s print matrix with 4 rows and 3 columns.
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						for row in range(1, 5):

						 for column in range(1, 4):

						 print(f”{row}, {col}”, end = “ “)

						 print()
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						Output:

						1,1 1,2 1,3

						2,1 2,2 2,3

						3,1 3,2 3,3

						4,1 4,2 4,3
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						Write the program that calculates the sum of factorials (1! +2! +3! + ... + n !) for a given positive integer n.

					In solving this problem, you can use only one loop.

				

			

			
				
					Practice 7
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					Literacy

				

			

			
				
					To repeat a fixed number of times which type of loop do we use?

					Is there any difference between nested for loop and nested while loop?

				

			

		

		
			
				
					
							100 tenge

						There are (N) number of coins on table. Some of them are tails, and some are heads. How many coins do we need to turn around so that all coins be of the same side?

						We have total number of coins (N). Next N rows contain the numbers 1 (if a coin is up tail) or 0 (if a coin is up head). Find the minimum number of coins that you must turn.

						Input:	The first line is a total number of coins, next lines are values of 

							tails or head.

							tails = 1, head = 0

						Output:	Minimum number of coins that we must turn

						Input:	4	Output:	1

							1

							0

							1

							1

					

				

				
					
						Practice 6
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						Solve the following activity in pairs.

					Eldar uses a controller with a circuit to light 16 LED lamps which are labeled from 1 to 16.

					When the controller a gives signal to a LED lamp, it changes its state (ON or OFF). 

					In the beginning, all the LEDs are switched OFF.

					Eldar has found a sequence of lightning:

					On the 1st second controller lights ON all LED lamps. (1….2….3….)

					On the 2nd it lights ON the LEDs that are even in the circuit. (2...4...6….) 

					On 3rd second it lights every third LED in the circuit. (3...6...9…) 

					And so it continues in similar way...

					Which LEDs must be switched ON after the 16th second?
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								1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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					Activity
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				CHAPTER 4
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					Terminology

				

			

			
				
					consist - тұрады - состоять

					circuit - тізбек - схема

					heads - тиынның бет жағы - орел

				

			

			
				
					labeled - белгіленген - маркированный

					LED - жарық диодты индикатор - светодиод 

					tails - тиынның артқы жағы - решка
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					You will:

				

			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				
						- use loop control statements in Python.

					- solve problems using break and continue statements in the loop.

				

			

		

		
			
				Loop Control Statements:

				break, continue STATEMENTS

			

		

		
			
				4.5

			

		

		
			
				
					Sometimes, you may want your program to exit a loop completely, skip part of a loop before continuing, or ignore that external factor. You can do these actions with break, continue, and pass statements.

				

			

			
				
					Introduction

				

			

		

		
			
				
					In Python, the break statement helps to exit out of a loop according to condition you put. You’ll put the break statement inside your loop statement, usually after a conditional if statement. You can use it with both for and while loops.

					Let’s look at an example that uses the break statement in a for loop:

				

			

			
				
					Break Statement

				

			

		

		
			
				
						Write the program that receives a few numbers from a user. The user first enters the number of integers (N), then enter exactly N integers. If the user enters the odd number, loop stops.

				

			

			
				
					Practice 1
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						The program receives N+1 numbers from a user: first, the user enters the number N, then enters exactly N integers. The program counts the number of zeros among the entered numbers and prints this value.

					You need to count the number of integers equal to zero, not the number of digits.

				

			

			
				
					Practice 2
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						Write a Python program to find those numbers which are divisible by 7 and multiple of 5, between 1500 and 2700 (both included).

				

			

			
				
					Practice 3
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					Example

				

			

			
				
					In this small program, the initial value of the variable number is equal to 0.

					Then a for loop repeats as long as the number is less than 10.

					Inside the for loop, there is a condition that checks if the variable number is equal to 4, then the loop will break.

					Inside the loop, there is a print() that will display the value of the number in each iteration of the for loop until the loop breaks, since it is after the break statement.

					To know when we are out of the loop, we have included a print() statement outside of the for loop.
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					number = 0

					for number in range(10):

					 if number == 4:

					 break # break here

					 print(‘Number is’, number)

					print(‘Out of loop’)
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					Output:

					Number is 0

					Number is 1

					Number is 2

					Number is 3

					Out of loop
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					The continue statement gives you the option to skip over the part of a loop, but to go on to complete the rest of the loop. That is, the current iteration of the loop will be disrupted, but the program will return to the top of the loop.

					You can use it with both for and while loops.

					Let’s look at an example that uses the break statement in a for loop:

				

			

			
				
					Continue Statement
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					Terminology

				

			

			
				
					according to - сәйкес - в соответствии с 

					disrupt - бұзу - срывать

					divisible - бөлінетін - делимый

				

			

			
				
					external factor - сыртқы фактор - внешний фактор

					ignore - елемеу - игнорировать

					skip - өткізіп жіберу - пропускать

				

			

		

		
			
				
						Write a Python program that prints all the numbers from 0 to 6 except 3 and 6. Note: Use ‘continue’ statement. 

				

			

			
				
					Practice 4
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						Write a program to find numbers between 10 and 40 (both included) where each digit of a number is an even number.

				

			

			
				
					Practice 5
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						Write a program to count the number of even and odd numbers from a series of numbers the user entered.

				

			

			
				
					Practice 6
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						Write a Python program to print alphabet pattern ‘A’.

					Output:

					 ***

					* * 

					* * 

					***** 

					* *

					* *

					* * 

				

			

			
				
					Practice 7
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					Literacy

				

			

			
				
					How to exit the loop even if the sequence is not ended?

					Explain the difference between break and continue statements.

				

			

		

		
			
				
					Example

				

			

			
				
					In this small program, the initial value of the variable number is equal to 0.

					Then inside a while loop in each iteration value of the number is increased for 1.

					Then there is a condition that checks if the variable number is equal to 3, then the loop skips the current iteration and will not print the number 3, but the loop continues after that point to print lines for the numbers 4 and 5 before leaving the loop.

				

			

		

		
			
				If we put the iteration number += 1 after the if condition, it prints to 5 and gets stuck in an infinite loop. You can break out of an infinite loop by pressing Ctrl+C.
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					number = 0

					while(i < 6):

					 number += 1

					 if(number == 3):

					 continue

					 print(‘Number is’, number)
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					Output:

					Number is 1

					Number is 2

					Number is 4

					Number is 5

					Out of loop
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					number = 0

					 while(number < 6):

					 if(number == 3):

					 continue

					 print(‘Number is’, number)

					 number += 1
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					Output:

					Number is 1

					Number is 2

					|
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					You will:
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						- use else clause in Python loops.

				

			

		

		
			
				Loop control statements:

				Else clause

			

		

		
			
				4.6

			

		

		
			
				
					While-Else construction in Python is something completely different. While-Else is similar to If-Else, but there is a difference: the else block will execute anytime the loop condition is evaluated to False. This means that it will execute if the loop is never entered or if the loop exits normally. If the loop exits as the result of a break, the else will not be executed.

				

			

			
				
					While-Else statement

				

			

		

		
			
				
					Syntax of While-Else statement
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						# While-Else Syntax

						variable = initial_value

						while condition :

						 statements

						 if <condition>:

						 break

						 variable increment

						else:

						 statements
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						count = 0

						while count < 5:

						 num = int(input(“Enter number between 0-10? “))

						 if(num < 0) or (num > 10):

						 print(“You’ve entered an invalid number.”)

						 break

						 count += 1

						else:

						 print(“While loop ended successfully.”)

					

				

			

			
				
					Example

				

			

		

		
			
				The above program runs the while loop until the count is less than 5.

				It takes a number between 0-10 as input.

				If you enter a valid number 5 times, then the while loop runs successfully, and the message from the else would get displayed (look Iteration#1).

				If you enter an invalid number, then the loop would get aborted without executing the code in the else (look Iteration#2).
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						Enter number between 0-10? 1

						Enter number between 0-10? 2

						Enter number between 0-10? 3

						Enter number between 0-10? 4

						Enter number between 0-10? 5

						While loop ended successfully.

					

				

			

			
				
					Iteration#1. While loop finishes with success and “else” clause executes.
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						Enter number between 0-10? 1

						Enter number between 0-10? 11

						You’ve entered an invalid number.

					

				

			

			
				
					Iteration#2. While loop aborts and “else” clause won’t execute.

				

			

		

		
			
				
					
							Write the program that receives 6 even numbers as input.

						If you enter only even numbers, loop runs successfully.

						If you enter an odd number, then the loop breaks.

						Hint: Use while-else statements.

					

				

				
					
						Practice 1
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					Just like with while, for loops may have an else associated with them. That is the For-Else loop.

					In this case, the else statement is executed after the for, but only if the for ends normally - that is, not with a break.

				

			

			
				
					For-Else statement

				

			

		

		
			
				
					Syntax of For-Else statement
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						# For-Else Syntax

						for <variable> in <sequence>:

						 statements

						 if <condition>:

						 break

						else:

						 statements

					

				

			

		

		
			
				For-Else Flowchart

			

		

		
			
					Write the program that will print the squares of all natural numbers between given a and b numbers.

				If the square of the number is divisible by 8, break the loop.

				Otherwise, print “OK!”

			

		

		
			
				Practice 2
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					Literacy

				

			

			
				
					When does the else clause execute Python loops?

					Explain the difference between else clause in if-else and else clause in loops?

				

			

		

		
			
				
						Write a program that calculates the sum and average of n integer numbers (input from the user).

					Input 0 to finish.

					Output:

					Input some integers to calculate their sum and average.

					Input 0 to exit.

					15

					16

					12

					0

					Average and Sum of the above numbers are:

					14.333333333333334 43.0

				

			

			
				
					Practice 3
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				CHAPTER 4
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					Terminology

				

			

			
				
					abort - тоқтату - преждевременное прекращение 

					evaluated - бағалау - оценивать

					initial - бастапқы - начальная

				

			

			
				
					invalid - жарамсыз - недействительный

					otherwise - әйтпесе, олай болмаған жағдайда - в противном случае
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					for variable in sequence:
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						Normal statement block
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						Else block
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						break

						statement

					

				

			

			
				
					Start

				

			

			
				
					Stop

				

			

			
				
					Test

				

			

			
				
					No

				

			

			
				
					OR

				

			

			
				
					Next

				

			

			
				
					Is

					sequence

					empty?
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					Yes
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				You will:
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					- use loop control statements in Python.

				- solve problems using pass statement in the loop.

			

		

		
			
				4.7

			

		

		
			
				
					In Python, pass is a null statement. The interpreter does not ignore a pass statement, but nothing happens and the statement results into no operation (picture 4.7.1).

					The pass statement is useful when you don’t write the implementation of a function but you want to implement it in the future.

					So, to avoid compilation errors, you can use the pass statement. You can use it with both for and while loops.

				

			

			
				
					What is pass statement in Python?

				

			

		

		
			
				Loop control statements.

				PRACTICE

			

		

		
			
				
					Syntax of Pass statement
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						for <variable> in <sequence>:

						 statements

						 if <condition>:

						 pass

					

				

			

		

		
			
				In this small program above the pass statement inside the if conditional statement is telling the program to continue to run the loop and ignore the fact that the variable number is equal to 5 during one of its iterations.

			

		

		
			
				
					Example
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						number = 0

						for number in range(5):

						 if number == 2:

						 pass # pass here

						 print(‘Number is ‘, number)

						print(‘Out of loop’)
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							Output:

							Number is 0

							Number is 1

							Number is 2

							Number is 3

							Number is 4

							Out of loop

						

					

				

			

		

		
			
				
					Picture 4.7.1. Compilation of Pass Statement and Normal Statement
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						COMPILER

					

				

				
					
						EXECUTION

					

				

				
					
						NORMAL

						STATEMENT

					

				

				
					
						NO OPERATION

					

				

				
					
						PASS STATEMENT

					

				

			

		

		
			
					Write a Python program to create the multiplication table (from 1 to 10) of a number.

				Input a number: 5

				5 x 1 = 5

				5 x 2 = 10

				5 x 3 = 15

				5 x 4 = 20

				5 x 5 = 25

				5 x 6 = 30

				5 x 7 = 35

				5 x 8 = 40

				5 x 9 = 45

				5 x 10 = 50

			

		

		
			
				Practice 1
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					Write a Python program to find the smallest natural divisor of x greater than 1. (x >= 2)

				Input: 6	Input: 9	Input: 31

				Output: 2	Output: 3	Output: 31

			

		

		
			
				Practice 2
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					Given a positive integer, A. Find the index of a number in the Fibonacci number sequence. Print a number n such that φn = A.

				If A is not a Fibonacci number, print “Number A is not a Fibonacci number!”.

				Input: 21

				Output: 8

				Input: 15

				Output: Number 15 is not a Fibonacci number

			

		

		
			
				Practice 4
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					Bakhtiyar likes to do morning exercises. He knows that it makes him feel better and healthier. Also he wants to count time that he spends for exercises everyday. Can you help him?

				Input:	First line is a total number of exercises (n)

					Next (n) lines are minutes for each exercise

				Output:	Total number of minutes that he spends to do exercises.

				Input: 3	Output: 20 minutes

					5

					8

					7

			

		

		
			
				Practice 3
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					Terminology

				

			

			
				
					avoid - аулақ болу - избегать

					contribution - салым - вклад

					discard - тастау - отбрасывать

				

			

			
				
					fractional part - бөлшек бөлігі - дробная часть

					implement - іске асыру - реализовать

					null - бос - пустое поле
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					Literacy

				

			

			
				
					Where you can use the pass statement?

					Compare the pass statement and continue statement, and explain the difference.

				

			

		

		
			
					The deposit in the bank is x tenge. Every year it increases by y percent, after which the fractional part of tiyn is discarded. Each year, the deposit amount becomes larger.

				Determine how many years the contribution will be at least z tenge.

				Note: “The fractional part of tiyn is discarded” means that if you have 123.4567 tenge, that is 123 tenge and 45.67 tiyn, then after rounding you will get 123 tenge and 45 tiyn, i.e. 123.45 tenge.

			

		

		
			
				Practice 5
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					Write a Python program to construct the following pattern, using a nested for loop.

				* 

				* * 

				* * * 

				* * * * 

				* * * * * 

				* * * * 

				* * * 

				* * 

				*

			

		

		
			
				Practice 6
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				CHAPTER 4

			

		

	
		
			[image: ]
		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				56

			

		

		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			[image: ]
		

		
			
				[image: ]
			

			
				
					You will:
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						- solve problems using loops in Python.

				

			

		

		
			
				4.8

			

		

		
			
				PROBLEM SOLVING: LOOPS IN PYtHON

			

		

		
			
					Computers store all data in bits. Bits are stored in binary numbers (as 0 and 1). They can be converted into decimal numbers through summing up powers of two. 

				For example, 1 x 20 + 1 x 22 + 1 x 23 + ... + 1 x 2n.

				That means that all data storage devices (Picture 4.8.1) such as USB cards, CPU, RAM and memory hard disks consist of ‘power of two’ numbers. So now let us solve next problem related to this paragraph:

				Under the number N print all integer powers of two, does not exceed N, in ascending order.

				Note: Do not use exponentiation operation!

				Input: 60

				Output: 1 2 4 8 16 32

			

		

		
			
				Practice 2
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					Write a Python program to check whether a number is Prime or not.

				Note: To understand what is Prime number look at the Keep in mind on the right.

				Input: 11 

				Output: 11 is a Prime number 

				Input: 407

				Output: 407 is not a prime number. 11 x 37 = 407

			

		

		
			
				Practice 3
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					Write a Python program that receives two numbers a and b from user and prints all Prime numbers between a and b inclusively.

				Enter lower range: 10

				Enter upper range: 50

				All Prime numbers between 10 and 50 are:

				11 13 17 19 23 29 31 37 41 43 47

			

		

		
			
				Practice 4
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					A user inputs a positive integer, write a program to find if it is a power of two or not.

				Input: 4	

				Output: Yes 22 = 4	

				Input: 7

				Output: No

			

		

		
			
				Practice 1
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					Keep in mind
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						Prime Number

					A positive integer greater than 1 which has no other factors except 1 and the number itself is called a prime number.

					For example, 2, 3, 5, 7 etc. are prime numbers as they do not have any other factors.

					But 6 is not prime (it is composite) since, 2 x 3 = 6.

				

			

		

		
			
				Picture 4.8.1. Storage devices
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					Display a series of natural numbers from minimum to maximum with a specific step. The minimum, maximum, and step are specified by the user.

				Enter a minimum value: 10

				Enter a maximum value: 35

				Enter a step: 5

				Output: 10 15 20 25 30 35

			

		

		
			
				Practice 5
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					A natural number is entered from the keyboard. Find its largest digit.

				Enter any natural number: 764580

				Output: The largest number in it is 8

			

		

		
			
				Practice 6
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					Write a Python program to check if all digits of a number divide it or not.

				Input: 128 

				Output: Yes

					128 % 1 == 0	128 % 2 == 0 

					128 % 8 == 0 

				Input: 107

				Output: No

			

		

		
			
				Practice 7
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						Chocolate Factory. Pair work.

					Everything works automatically in the chocolate factory. Sweets are sliding on the conveyer and the robot draws different shapes on

					them. Robot can perform these commands:

					Leaf – draws:

					Circle – draws:

					Rotate k – rotates sweet clockwiseby k degrees.

					Repeat n[ ...] – repeats commands inside brackets n times.For example, to performRepeat 4[ Circle Rotate 90 ]Robot will draw this picture: Which of the following sequences are not suitable for drawing the figure of Flower?
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								A.

								Repeat 6

								[ Rotate 30

								 Circle

								 Rotate 30

								 Leaf ]

							

							
								B.

								Repeat 6

								[ Leaf

								 Rotate 60 ]

								Rotate 330

								Repeat 6

								[ Circle

								 Rotate 300 ]

							

							
								C.

								Repeat 6

								[ Leaf

								 Rotate 60 ]

								Repeat 6

								[ Circle

								 Rotate 60 ]

							

							
								D.

								Repeat 6

								[ Rotate 120

								 Repeat 2

								 [ Leaf

								 Rotate 20

								 Circle

								 Rotate 150 ] ]

							

						

					

				

			

			
				
					Activity
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					Terminology

				

			

			
				
					exceed - асып кету - превышать

					factor - факторы - множитель

					prime number - жай сан - простое число

					specific - белгілі - определенный

					sequence - жүйелі - последовательность
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				CHAPTER 4
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					You will:
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						- trace the algorithm in Python.

				

			

		

		
			
				TRACING AN ALGORITHM

			

		

		
			
				4.9
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					Keep in mind
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						Using a trace table to test an algorithm is called dry run testing.

				

			

		

		
			
				
					Many people make mistakes and try to correct them. Programmers write programs on the computer and can also make mistakes while programming. Therefore, it is important to understand how to find and correct errors.

					An error in a computer program is called a bug. The process of finding and fixing bugs is called tracing an algorithm or debugging.

				

			

			
				
					Tracing an algorithm

				

			

		

		
			
				
					Trace tables are tables that consist of columns. Each column can represent a variable, a condition, or an output. Not every variable, condition or output in an algorithm needs a column in a trace table.

					The purpose of the table is that we can run through an algorithm and simulate what a computer would do if the program were to execute. We complete the table to show how the variables change, what the conditions would resolve to, and/or what outputs would be displayed.

					There are two main reasons that trace tables are used. The first is to determine what an algorithm does by running through it to see what happens as the algorithm runs. The second is to test the logic of an algorithm if there are errors that are not easily spotted.

					The following examples show some basic algorithms and their trace tables.

				

			

			
				
					Using Trace Tables
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						num ← USERINPUT

						WHILE num < 50 THEN

							num ← num * 2 

						END WHILE

						OUTPUT num

					

				

			

			
				
					The algorithm below contains 1 variable (num), 1 condition (num < 50) and 1 output (OUTPUT num). The trace table shows how this algorithm would run if the user entered an input of 4.

				

			

			
				
					Example 1

				

			

		

		
			
				
						Try to make the trace table for the following algorithm.

					num ← USERINPUT

					count ← 0

					WHILE num<500 THEN

						num ← num*2

						count ← count+1

					END WHILE

					OUTPUT num

					OUTPUT count

				

			

			
				
					Practice 1
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				Trace table
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					num

				

			

			
				
					16

				

			

			
				
					4

				

			

			
				
					32

				

			

			
				
					8

				

			

			
				
					64
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					num < 500

				

			

			
				
					TRUE

				

			

			
				
					TRUE

				

			

			
				
					TRUE

				

			

			
				
					TRUE

				

			

			
				
					FALSE
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					OUTPUT

				

			

			
				
					64
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						A Software Tester is responsible for designing test scenarios for software usability, running these tests, and preparing reports on the effectiveness and defects to the production team.

				

			

			
				
					Career
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					Keep in mind
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						In Python jargon, this is known as a bare exception, which means that all exceptions will be found at all. The reason why this is not recommended is that you don’t know what kind of exception you are catching.
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						FOR	i ← 1 TO 4

							OUTPUT i * 2

						END FOR

					

				

			

			
				
					Trace tables help you to determine how an algorithm will run and are especially useful when you have nested structures that require you to keep track of multiple variables. The algorithm below contains a simple for loop.

				

			

			
				
					Example 2
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					Literacy

				

			

			
				
					What is tracing an algorithm?

					How do we use Trace Table in tracing an algorithm?

				

			

		

		
			
				
					Trace table
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						i

					

				

				
					
						3

					

				

				
					
						1

					

				

				
					
						4

					

				

				
					
						2
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						OUTPUT

					

				

				
					
						6

					

				

				
					
						2

					

				

				
					
						8

					

				

				
					
						4

					

				

			

		

		
			
				
						Trace the following code in Python that converts minutes into default time format (e.g. 12:00) and prints it in the output.

					n = int(input()) #gets input

					hours = n // 60

					hours = hours % 24

					minutes = n % 60

					print(hours, minutes)

				

			

			
				
					
						Practice 2
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						Trace Euclid’s algorithm, which finds the greatest common divisor (GCD) of given a and b numbers.

				

			

			
				
					Practice 3
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						Make the trace table for the program that converts a binary number to the decimal number.

				

			

			
				
					
						Practice 5
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						num
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						5
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						i

					

				

				
					
						3

					

				

				
					
						1

					

				

				
					
						4

					

				

				
					
						2

					

				

				
					
						5
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						FALSE

					

				

				
					
						FALSE

					

				

				
					
						TRUE

					

				

				
					
						TRUE

					

				

				
					
						FALSE

					

				

				
					
						i%2==0

					

				

				
					
						4

					

				

				
					
						2

					

				

				
					
						OUTPUT

					

				

			

			
				
						Write the program code in Python, according to the algorithm shown in the Trace Table below.

				

			

			
				
					Practice 4
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				CHAPTER 4
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						Terminology

					

				

			

			
				
					bug - қате - ошибка 

					debug - түзету - отлаживать

					execute - орындау - выполнять 

					fix - түзету - исправить

					tracing - бақылау - трассировка
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				CHECK YOURSELF

			

		

		
			
				In programming, what is iteration?

				The repetition of steps within a program

				The order in which instructions are carried out

				A decision point in a program

				Testing a program to make sure it works

				A while loop in Python is used for what type of iteration?

				indeterminate

				discriminant

				definite

				indefinite

				Which type of loop iterates until instructed otherwise?

				FOR loop

				A count-controlled loop

				Repeat-once loop

				WHILE loop

				Which of the following pieces of code defines a list of all the numbers from 1 to 10?

				range (1,10) 

				range (1,11) 

				range (0,9)+1 

				range (1,2,3,4,5,6,7,8,9,1

				Which of the following sequences would be generated by the given line of code? range (10, 0, -5)

				10 5 

				-5 0 5 10

				0 5 10

				10 5 0 -5

				What will print to the screen in this code?t = 0for i in range(0, 3):	for j in range(3, 5):	t += i - jprint (t)

				18

				-25

				-10

				-15

			

		

		
			
				What is the correct term to call one execution of a loop?

				Counter

				Function

				Run

				Iteration.

				How many times does the following program print the word ‘computer’:word = “computer” for num in range(1,6): 	print(word)

				5

				6

				1

				0

				What is the output?number = 5while number > 0:	number = number - 1	print(number)

				54321

				43210

				5 4 3 2 1.

				4 3 2 1 0.

				Which of the following can complete the code so that 6.0 prints to the screen?:t = 0for i in range(0, 5):	t = i __________________print (t)

				* 3 / 2

				+ 1

				/ 0.5

				+ 3 * (1/ 2)
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				Which of the following will print:122333444455555

				for i in range(1, 5): 	print(str(i) * 5)

				for i in range(1, 5): 	print(“i” * i)

				for i in range(1, 6): 	print(“i” * i)

				for i in range(1, 6): 	print(str(i) * i)

				The character that must be at the end of the line for if, while, for.

				:

				;

				.

				,

				 To repeat until a particular condition is true use

				while loop

				for loop

				if loop

				indentation

				To repeat a fixed number of times use a

				while loop

				for loop

				if loop

				indentation

				What would be the output of the following code?x = 0while False :	x = x + 1print(‘So good to see you.’)

				It would print ‘So good to see you’ infinite number of times.

				There would be no output.

				It would print an error message.

				It would print ‘Enter correct code’.

			

		

		
			
				What would be the output of the following code?x=2while x<=10 :	print(x)	x = x + 1

				It would display numbers from 1 to 10

				It would display numbers from 2 to 10 

				It would display numbers from 2 to 9

				It would display numbers from 1 to 9

				When should a ‘while’ loop be used?

				When taking guesses from a user

				When one wants to change the order of execution of statements

				When a statement evaluates to ‘false’

				When one doesn’t know in advance how many iterations would be needed to perform a repeated operation

				What will be the output of the following Python code?i = 1while True:	if i%3 == 0:	break	print(i)	i + = 1

				1 2

				1 2 3

				error

				none of the mentioned

				What will be the output of the following Python code?i = 1while True:	if i%2 == 0:	break	print(i)	i += 2

				1

				1 2

				1 2 3 4 5 6 …

				1 3 5 7 9 11 …
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				CHECK YOURSELF

			

		

		
			
				What is the value of variable sum after execution of the following code?sum=10for number in range (1, 10, 2): 	sum += number

				19 

				35 

				 23 

				 45

				There are a number of apples on the counter, lying as a pyramid. Calculate the total number of apples in 5 rows using a loop. What is the correct line of code to put inside the loop?total=0for row in range (1, 6): 	______________________print(total)

				total += 1 

				total += apples 

				 total += row 

				 total += range 

				What is the output from this code snippet?for i in range (0, 10):	if i % 3 == 0:	i = 0	else:	i = 1	print(i)

				1, 0, 1, 1, 0, 1, 1, 1, 1, 1

				0, 1, 1, 0, 1, 1, 0, 1, 1, 0

				0, 1, 1, 0, 1

				0, 1, 1, 1, 1, 1, 0, 1, 1, 0
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				Single-celled amoeba divides itself into two cells every 3 hours. What is the correct piece of code to create a loop to calculate the number of amoebas in 24 hours?amoebas = 1____________________	amoebas *=2print(amoebas)

				for hour in range (1, 25, 3): 

				for hour in range (3, 25, 3): 

				for hour in range (3, 24, 3): 

				for hour in range (1, 8, 3):

				There are steps of bricks with the following structure.What is the correct piece of code to print out the pattern of the steps?############ ########

				for row in range (5): 	print (“##”*row) 

				for row in range (5):	print (“#”*row)

				for bricks in range (2,8): 	print (“#”*bricks)

				for row in range (4):	print (“##”*row)
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				Practical programming

			

		

		
			
				Chapter 5

			

		

		
			
				5.1 Problem statement

				5.2 Algorithm development

				5.3 Algorithm development . “Melting Snowman” game. Part I

				5.4 Algorithm programming. “Melting Snowman” game. Part II

				5.5 Algorithm programming. “Melting Snowman” game. Part III

				5.6 Algorithm programming. “Melting Snowman” game. Part IV

				5.7 Program testing and additional tasks

				Check yourself
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				Problem statement

			

		

		
			
				5.1
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					You will:
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						- сreate problem models in Python;

					- write pseudocode of the task.

				

			

		

		
			
				An algorithm

			

		

		
			
				An algorithm is a procedure for solving a problem in terms of the actions to be executed and the order in which those actions are to be executed. A programmer implements an algorithm to solve a problem. The steps are normally "sequence", "selection ", "iteration" etc.

				In Python, "sequence statements" are linear programming. The "selection" is the "if/else" statement, and the iteration is the "while" and the "for" loops.

			

		

		
			
				Pseudocode

			

		

		
			
				Pseudo code is simply an implementation of an algorithm in the form of annotations and informative text written in plain English. It has no syntax like any of the programming language and thus can’t be compiled or interpreted by the computer.

			

		

		
			
				Now, let's convert this code into Python language:
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					If student's grade is greater than or equal to 60

						Print "passed"

					Else

						Print "failed"
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					if (StudentsGrade >= 60):

						print("passed")

					else:

						print("failed")

				

			

		

		
			
				Example 1

			

		

		
			
				This pseudocode converted to Python code:
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					Set total to zero

					Set grade counter to one

					While grade counter is less than or equal to ten

						Input the next grade

						Add the grade into the total

						Increase grade counter by one

					Set the class average to the total divided by ten

					Print the class average.
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					Total = 0

					GradeCounter = 1

					while (GradeCounter <= 10):

						NextGrade = int(input())

						Total = Total + NextGrade

						GradeCounter +=1

					ClassAverage = Total / 10

					print(ClassAverage)

				

			

		

		
			
				Example 2
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					Keep in mind
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						How to write a pseu-docode?

					arrange the sequence of tasks and write the pseudocode accordingly; 

					the way the if-else, for, while loops are indented in a program, indent the statements likewise;

					use appropriate naming. If a programmer goes through a pseudo code, his approach will be the same as per it, so the naming must be simple and distinct;

					use appropriate sentence casings, such as CamelCase for methods, UPPER case for constants and lower case for variables;

					elaborate everything which is going to happen in the actual code. Don’t make the pseudo code abstract;

					use standard programming structures such as ‘if-else’, ‘for’, ‘while’ the way we use it in programming;

					don’t write the pseudo code in a complete programmatic manner. It is necessary to be simple to understand even for a layman or client.
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				CHAPTER 5
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					Terminology

				

			

			
				
					appropriate - сәйкес - соответствующий execute - орындау - выполнять

					iteration - итерация, қайталау - повторение

					implementation - іске асыру - реализация

				

			

			
				
					interpret - аудару - переводить

					likewise - сияқты - также, подобно

					thus - осылайша - таким образом

					underscore - астын сызу - нижнее подчеркивание

				

			

		

		
			
				
						Write the code in Python according to the pseudocode below:

					initialize passes to zero

					initialize failures to zero

					initialize student counter to one

					while student counter is less than or equal to ten

						input the next exam result

						if the student passed

						add one to passes

						else

						add one to failures

						add one to student counter

					print the number of passes

					print the number of failures

					if eight or more students passed

						print "raise tuition"

				

			

			
				
					Practice 1
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						Melting Snowman game (Picture 5.1.1)

					Game description: The computer randomly chooses one word from textfile and shows to the user how many letters it has. The user should guess this word by one letter. If the user guesses the correct letter computer shows the word with the guessed letter. Otherwise, melts the one part of the drawn snowman. The game continues until the user finds all letters or snowman completely melts.

					Task: Look at the sample given below and write the pseudocode of the game.

					import libraries

					choose random word from textfile

					print underscores for length of word. 

					ask user for the letter they're going to guess.

					if letter is included in the word,

						print "correct" message...

				

			

			
				
					Practice 4
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						Program receives one integer from a user. Then for an entered positive integer n, calculates the sum 13 + 23 + 33 + ... + n3.

					Write the pseudocode for this program.

				

			

			
				
					Practice 3
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						Write the pseudocode of the following code:

					n = int(input())

					sum = 0

					for i in range(n):

						sum += int(input())

					print(sum)

				

			

			
				
					Practice 2
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					Picture 5.1.1. Melting Snowman game
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				Algorithm development

			

		

		
			
				5.2
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					You will:
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						- draw flow chart of the project.

				

			

		

		
			
				What is a flowchart?

			

		

		
			
				Flowchart is a graphical representation of an algorithm. Programmers often use it as a program-planning tool to solve a problem. It makes use of symbols which are connected among them to indicate the flow of information and processing.

				The process of drawing a flowchart for an algorithm is known as “flowcharting”.

			

		

		
			
				Flowchart to add two numbers entered by the user.

			

		

		
			
				Example 1
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							Start
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							Stop

						

					

				

				
					
						[image: ]
					

					
						
							Declare variables num1, num2 and sum
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							sum  num1 + num2
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							Input num1 and num2
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							Display sum
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					Keep in mind
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						Note: Though flowcharts can be useful writing and analysis of a program, drawing a flowchart for complex programs can be more complicated than writing the program itself. Hence, creating flowcharts for complex programs is often ignored.

				

			

		

		
			
				
						Draw the flowchart of the following task:

					program asks user's name;

					user enters name;

					program displays "Hello, my friend, 'username'!".

				

			

			
				
					Practice 1
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				Symbols used in flowchart
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						Symbol

					

				

				
					
						Purpose

					

				

				
					
						Description
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					Processing

				

			

			
				
					Used for arithmetic operations and data-manipulations.
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					Decision

				

			

			
				
					Loop

				

			

			
				
					Used for decision making between two or more alternatives.

				

			

			
				
					Start of a repeated block. A for statement or similar. The end of the loop body connects back to the loop symbol. How many times the loop executes depends on what is written inside the loop symbol.
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					Input/Output

				

			

			
				
					Used for input and output operation.
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					Flow line

				

			

			
				
					Indicates the flow of logic by connecting symbols.
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					Terminal

					(Start/Stop)

				

			

			
				
					Represents the start and the end of a flowchart.
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					Connector

				

			

			
				
					Used to join different flowline
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				Flowchart to input two numbers from user and display the largest of two numbers

			

		

		
			
				Example 2
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					Keep in mind
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						Of course, you don’t have to make a flowchart; you could just start writing code. But often once you start programming, you’ll think of things that must be added or changed. You may end up having to delete a lot of your code, which would be a waste of effort. To avoid this, it’s best to plan how the program will work before you start writing it.
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						Start
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							Stop
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						Input num1 and num2

					

				

				
					
						True

					

				

				
					
						False
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						num1 > num2
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							Display num2
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							Display num1
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						Draw the flowchart of the following task:

					the user enters the number;

					the program checks whether it is bigger than, smaller than, or equal to zero;

					if it is bigger than zero, display "Positive."

					if it is less than zero, display "Negative."

					if it is equal to zero, display "Zero".

				

			

			
				
					Practice 2
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						ask player to guess a letter

					

				

				
					
						True

					

				

				
					
						False
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						player

						already guessed

						this letter

					

				

			

			
				
						Melting Snowman game

					Draw the flowchart of the Melting Snowman game. You can look at the description of the game in the previous lesson's practice.

					Note: You can only move from one box to another in the direction of the arrow. You can never go backward unless there’s an arrow going back, like in the “Player already guessed this letter” box.

				

			

			
				
					Practice 3
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				CHAPTER 5
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					Terminology

				

			

			
				
					avoid - болдырмау - избегать 

					according to - сәйкес - в соответствии с

					cover - қамту - покрывать

				

			

			
				
					effort - тырысу - усилие

					flowchart - сызба - блок-схема

					respond - жауап беру - отвечать

				

			

		

	
		
			[image: ]
		

		
			[image: ]
		

		
			
				68

			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				Algorithm development . “Melting Snowman” game. Part I

			

		

		
			
				5.3
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					You will:
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						- simulate solution for solving a problem;

					- make a project.

				

			

		

		
			
				
					Intro

				

			

			
				
					In this lesson, we will start to create a “Melting Snowman” game (picture 5.3.1).

					The main goal of the game is to find the hidden word to save the snowman.

					Computer randomly chooses one word from textfile and then draws a blank line on the page for each letter in the word. The player then tries to guess letters that might be in the word.

					If the player guesses the letter correctly, the computer writes the letter in the proper blank. But if the player guesses incorrectly, the computer erases a single body part of a snowman. The player has to guess all the letters in the word before the snowman is completely melted to save the snowman and win the game.

				

			

		

		
			
				
					ASCII Art

				

			

			
				
					The graphics for snowman are keyboard characters printed on the screen. This type of graphic is called ASCII art (pronounced ask-ee), which was a sort of precursor to emoji. 

				

			

		

		
			
				The pictures for the melting snowman will look like this in ASCII art:

			

		

		
			
				[image: ]
			

			
				
					
						(1)

					

				

				
					
						(2)

					

				

				
					
						(3)

					

				

				
					
						(4)

					

				

				
					
						(5)

					

				

				
					
						 _

						 /_\

						 ('>')

						>-- : --< 

						 ( : )

						_(_______)_

					

				

				
					
						 _

						 /_\

						 ('>')

						>-- : --< 

						__(__:__)__

					

				

				
					
						 _

						 /_\

						 ('>')

						>--__:__--< 

					

				

				
					
						 _

						 /_\

						_('>')_

					

				

				
					
						 _

						/_\

					

				

			

		

		
			
				Picture 5.3.1. Melting Snowman game
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					Here is a cat drawn in ASCII art (picture 5.3.2):

				

			

			
				
					Picture 5.3.2. Sleeping cat drawn by keyboard characters
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					Example 1

				

			

		

		
			
				
						Snowman

					Write a Python program that will print the snowman as shown in the example.

					Hint: use only print()

				

			

			
				
					Practice 1
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					Terminology

				

			

			
				
					guess - болжау, табу - угадать

					precursor - алдындағы - предшественник

					proper - орынды, дұрыс - правильный

				

			

		

		
			
				
						Snowman

					Write a program that will print the snowman's single part in each iteration. At the end of the loop it will draw a full snowman.

				

			

			
				
					Practice 2
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					(5)

				

			

			
				
					 _

					 /_\

					 ('>')

					>-- : --< 

					 ( : )

					_(_______)_

				

			

			
				
					
						(4)

					

				

				
					
						 

						 

						 ('>')

						>-- : --< 

						 ( : )

						_(_______)_

					

				

			

			
				
					
						(3)

					

				

				
					
						 

						 

						 

						>-- : --< 

						 ( : )

						_(_______)_

					

				

			

			
				
					
						(2)

					

				

				
					
						 

						 

						 

						 

						 ( : )

						_(_______)_

					

				

			

			
				
					
						(1)

					

				

				
					
						 

						 

						 

						 

						_(_______)_

					

				

			

		

		
			
				Importing Random Module
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						import random

					

				

			

			
				
					Example 2

				

			

		

		
			
				Next, we should create the text file with word-list. You can write any word you want. Write each word to single line.

			

		

		
			
				Сreating word-lists textfile
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					APPLE

					ORANGE

					GRAPEFRUIT

					LEMON

					MANGO

				

			

			
				
					Example 3

				

			

		

		
			
				Random word

			

		

		
			
				Now, we should choose random one word from our textfile and print this word.

			

		

		
			
				1st line: We import random module.

				2nd line: We open textfile "words.txt".

				3rd line: We read all lines from the file and assign to the variable "lines".

				4th line: By random.choice() method we select a random line from "lines".

				5th line: We print randomly selected line's value.
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					import random

					file = open("words.txt", "r")

					lines = file.readlines()

					random_selected_word = random.choice(lines)

					print(random_selected_word)

				

			

			
				
					Example 4

				

			

		

		
			
				
						Categories

					create categories in word-list;

					the player should be given an option to choose a category (Fruits / Superheroes) for the word he would like to guess;

					then pick random word from selected category.

					Example:

					Please select a valid category: (F) Fruits / (S) Superheroes

					F

					APPLE

					Hint: You can write different categories in different textfiles.

				

			

			
				
					Practice 3
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						Game developers are people like you with math, computer, or creative arts skills. They spend their time programming and developing games.

				

			

			
				
					Career
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				CHAPTER 5

			

		

	
		
			[image: ]
		

		
			[image: ]
		

		
			
				70

			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			
				5.4
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					You will:
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						- simulate solution for solving a problem;

					- Python list methods;

					- make a project.

				

			

		

		
			
				
						Create the list of fruits with 5 fruits (elements) inside.

				

			

			
				
					Practice 1
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				Creating list

			

		

		
			
				In Python programming, a list is created by placing all the items (elements) inside square brackets [], separated by commas.
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					# empty list

					my_list = []

					# list of integers

					my_list = [1, 2, 3]

					# list with mixed data types

					my_list = [1, "Hello", 3.4]

				

			

		

		
			
				Example 1

			

		

		
			
				Access Items

			

		

		
			
				You access the list items by referring to the index number.

			

		

		
			
				In Python, indices start at 0, so to display the second item of the list, we refer to the index [1] :
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					fruit = ["apple", "banana", "cherry"]

					print(fruit[1])

				

			

		

		
			
				Example 2
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					banana

				

			

		

		
			
				Algorithm programming. “Melting Snowman” game. Part II

			

		

		
			
				Introduction to Python list

			

		

		
			
				In this lesson, we will learn about collection data type in Python called list.

				List is a data structure for storing object of data types, which can be written as a list of comma-separated values (items) between square brackets []. Each element of a sequence is assigned a number - its position or index. The first index is zero, the second index is one, and so on... (picture 5.4.1)
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					Picture 5.4.1. List indexes
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						Write a Python program that will create a list with 10 elements. Then prints randomly selected one element.

					Hint: use random.randrange() method from the random module.

				

			

			
				
					Practice 2
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						A mobile app developer is a programmer who can develop software for mobile devices. Whether it’s for iOS, Android, or other operating systems, mobile app development consultants use a diverse toolkit of programming and UI/UX design skills to create mobile apps.

				

			

			
				
					Career
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						Write the code from example 5.

					Prints the selected word in hidden and non-hidden form.

					Use file.readlines() and

					file.read().splitlines().

					Compare and discuss the results.

				

			

			
				
					Practice 3
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				List methods

			

		

		
			
				The append() method adds an item to the end of the list.

			

		

		
			
				.append() method

			

		

		
			
				
					Example 3
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						fruit = ["apple", "banana", "cherry"]

						fruit.append("orange")

						print(fruit)
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						['apple', 'banana', 'cherry', 'orange']

					

				

			

		

		
			
				The join() method takes all items in an iterable and joins them into one string.

			

		

		
			
				.join() method

			

		

		
			
				Example 4
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					fruit = ["a", "p", "p", "l", "e"]

					fruit = "".join(fruit)

					print(fruit)

				

			

		

		
			
				Displaying the secret word with blanks

			

		

		
			
				In the previous lesson we have learned how to select random word from textfile. Now, we should hide this word, and instead of letters display underscores

				(_ _ _ _ _ ).
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					Hidden word: _ _ _ _ _

				

			

		

		
			
				1st line:	We import random module.

				2nd line:	We open textfile "words.txt".

				3rd line:	We read all lines from the file (look at the Keep in mind).

				4th line:	By random.choice() method we select a random string from the "lines" list. By list() function convert this string to list.

				5th line:	We create an empty list "hidden".

				6-7th lines: By the loop with the iteration number equal to the length of the selected word, we add "_" to our empty list "hidden" in each iteration.

				8th line:	We print values of the list "hidden" converted to a string by .join() method.
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					import random

					file = open("words.txt", "r")

					lines = file.read().splitlines()

					random_selected_word = list(random.choice(lines))

					hidden = []

					for i in range(len(random_selected_word)):

						hidden.append("_")

					print("Hidden word:", " ".join(hidden))

				

			

			
				
					Example 5
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					Keep in mind
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						Read from file

					lines = file.readlines()

					When we print(lines), each line will be followed by newline characters. That's because readlines() does not strip the newline character when splitting the contents into a list.

					Example:

					['apple\n', 'banana\n', 'cherry\n']

					lines = file.read().splitlines()

					As splitlines() actually splits on the newline character, when we print(lines), the newline character is not left hanging at the end of each line.

					Example:

					['apple', 'banana', 'cherry']

				

			

		

		
			
				CHAPTER 5
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					Terminology

				

			

			
				
					refer - сілтеме жасау - ссылаться

					split - бөлу - разделять

					strip - алып тастау - убрать, удалить
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					You will:
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						- simulate solution for solving a problem;

					- make a project.

				

			

		

		
			
				
						Letting the player enter their guess

					Write the program that will ask for user to enter the letter.

				

			

			
				
					Practice 1
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						The Player to enters the letter. The program needs to make sure the player entered a valid guess: one, and only one, letter. If the player's entered valid guess, print "Correct!", otherwise print "Invalid guess! Try again!".

					Hint: Use in operator

					Example:

					Please guess a letter: 9

					Invalid guess! Try again!

					Please guess a letter: A

					Correct!

				

			

			
				
					Practice 2
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						Now, the program should check, if the guess letter exists in hidden word, print "You guessed correctly!", letterGuessed, "is in the word!", otherwise print "You guessed wrong!", letterGuessed, "is NOT in the word".

					Example:

					Please guess a letter: A

					You guessed wrong!", letterGuessed, "is NOT in the word

					Please guess a letter: H

					You guessed correctly!", letterGuessed, "is in the word!

				

			

			
				
					Practice 3
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					Getting the Player’s Guess

				

			

			
				
					Today we will ask for the player to enter the letter and inform the player whether this letter exists in a hidden word or not.

				

			

		

		
			
				5.5

			

		

		
			
				Algorithm programming. “Melting Snowman” game. Part III

			

		

		
			
				
					The in operator

				

			

			
				
					The in operator can tell you whether a value is in a list or not. Expressions that use the in operator return a Boolean value:

					True if the value is in the list and False if it isn’t.

				

			

		

		
			
				Example 1
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					fruit = ["apple", "banana", "cherry"]

					"apple" in fruit

					"orange" in fruit
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					True

					False
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					Keep in mind
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						Case sensitive

					Python is case sensitive, so we need to make sure the player’s guess is a lowercase letter so we can check it against the hidden word.

					That’s where the lower() method comes in.

					letterGuessed=input().upper()
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					Terminology

				

			

			
				
					attempt - талпыныс - попытка

					exist - бар болу - существовать

					valid - жарамды - действительный

				

			

		

		
			
				
					Show matched letters

				

			

			
				
					Now, if the player guessed correctly, we should show all matched letters. To make this we should compare letters entered by the player with the letters of the hidden word one by one (here we use for loop), and if they match change underscore "_" to the letter (here we use if condition).

				

			

		

		
			
				
					Attempts

				

			

			
				
					As we have drawn ASCII art of our melting snowman in the previous lesson, now we will use these pictures in our game.

					First of all, we will add two variables: attempts - to count the number of wrong guesses, and max_attempts - to set the limit to attempts.

					Then, for each wrong guess we will increase variable attempts, and print snowman's ASCII art (picture 5.5.1).

				

			

		

		
			
				
					Example 2
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						attempts = 0

						max_attempts = 4

						if attempts == 0:

							print("""

						 _

						 /_\

						 ('>')

						>-- : --< 

						 ( : )

						_(_______)_ """

							)

					

				

			

		

		
			
				
					
							To show correctly guessed letters, complete the following code:

					

				

				
					
						Practice 4
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						letterGuessed = input("Please, guess a letter: ").lower()

						if ......................... in word:

							print("You guessed correctly!", letterGuessed, "is in the word!")

							for i in range(len(.........................)):

							letterOfHiddenWord = word[i]

							if ......................... == ......................... :

							hidden[i] = word[i]

							word[i] = "_"
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						Secret word is: _ _ _ _ _

						Please guess a letter: a

						You guessed correctly! a is in the word!

						Secret word is: a _ _ _ _

					

				

			

		

		
			
				
						Add the elif conditions to the code in example 2, to print snowman's melting steps for other attempts.

					Hint: Look at the picture 5.5.1

				

			

			
				
					Practice 5

				

			

			
				[image: ]
			

			
				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

				
					[image: ]
				

			

		

		
			
				[image: ]
			

			
				
					
						 _

						 /_\

						 ('>')

						>-- : --< 

						 ( : )

						_(_______)_

					

				

				
					
						Step 1: if attempts == 0:

					

				

			

			
				
					
						 _

						 /_\

						 ('>')

						>-- : --< 

						__(__:__)__

					

				

				
					
						Step 2: if attempts == 1:

					

				

			

			
				
					
						 _

						 /_\

						 ('>')

						>--__:__--< 

					

				

				
					
						Step 3: if attempts == 2:

					

				

			

			
				
					
						 _

						 /_\

						_('>')_

					

				

				
					
						Step 4: if attempts == 3:

					

				

			

			
				
					
						 _

						/_\

					

				

				
					
						Step 5: if attempts == 4:

					

				

			

			
				
					Picture 5.5.1. Snowman melting steps

				

			

		

		
			
				CHAPTER 5
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				5.6
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					You will:

				

			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

			
				
						- simulate solution for solving a problem;

					- make a project.

				

			

		

		
			
				
						Winning the game

					Add the another if condition to the game to check whether the player guessed all letters of a hidden word or not. If the player guessed all the letters, they won.

					Example:

					 _

					 /_\

					 ('>')

					>-- : --< 

					 ( : )

					_(_______)_

					Please, guess the letter: a

					You guessed correctly! a is in the word 

					Congratulations, you won! Snowman is saved!

					The hidden word is banana

				

			

			
				
					Practice 1
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					Loops

				

			

			
				
					In the previous lesson, we have already made our game to receive a letter from the player and check whether it exists in the hidden word or not. If it exists it opens these letters, otherwise, it erases one body part of our snowman.

					So, now, we should put all these codes inside the loop. Because the game should repeat until the player has won or lost.
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					Keep in mind
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						.join() method

					The join() method takes all items in an iterable and joins them into one string.

					Example:

					list = ['a', 'b', 'c', 'd']

					joined_list = ' '.join(list)

					print(joined_list)

					Output:

					abcd

				

			

		

		
			
				Algorithm programming. “Melting Snowman” game. Part IV

			

		

		
			
				After "attempts" and "max_attempts" variables, we should add checker, boolean variable, to check whether game is over or not. We will call this variable "GameOver" and it's initial value is "False". While this variable is NOT True, our game continues.
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					GameOver = False

					while not GameOver:

						#main part of the game

				

			

		

		
			
				Example 1

			

		

		
			
				Win/Loss logic

			

		

		
			
				To determine win / loss we will compare the ‘hidden’ with the ‘check’ variable. If they both match, the player will win.

				As mentioned earlier, after each wrong guess, we will increase the number of attempts to one, if it equals to ‘4’, the player will lose.

			

		

		
			
				We are almost at the end of our game. Here we will work on our win/loss logic. We will join the ‘selected_word’ variable and store it in the variable ‘check’. We should put this variable outside of the loop.
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					banana
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					check = ' '.join(selected_word)

					print(check)
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						Game Over

					Add the another condition to the game to check, if the number of attempts exceed the limit of maximum attempts, then print "Sorry, You lost! Your snowman melted!" and display the hidden word, then end the loop.

					Example:

					You guessed wrong! f is NOT in the word

					The current word is: _ p p _ e

					 _

					 /_\

					Sorry, You lost! Your snowman melted!

					The hidden word is apple

				

			

			
				
					Practice 2
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						After ending the game ask the player if they want to play again or quit the game. Add another condition to check the player's answer.

					Hint: Don't forget about the case sensitivity.

					Example:

					Do you want to play again? Enter Y to continue, any other key to quit: Y

					Welcome to the Melting Snowman game! You have 4 attempts remaining.

					 _

					 /_\

					 ('>')

					>-- : --< 

					 ( : )

					_(_______)_

					The current word is: _ _ _ _ _ _

					Please guess a letter:

					____________________________________________________________

					Do you want to play again? Enter Y to continue, any other key to quit: N

					Thank You for playing. See you next time!

				

			

			
				
					Practice 3
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					Keep in mind
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						The break statement causes the execution to jump to the first instruction after the loop. But if there are no more instructions after the loop, the program terminates.

				

			

		

		
			
				
					Play again logic

				

			

			
				
					Last but not least we will work on the "Play again" logic for the game. Whether the player won or lost after guessing their letter, the game should ask the player if they want to play again. We should put the whole code except importing a random module inside the infinite loop.
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					import random

					#since the condition of the loop is always True, the loop repeats infinitely

					#until it breaks

					while True:

						#whole code
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					Terminology

				

			

			
				
					iterable - итеративті - итерируемый

					terminate - тоқтату - прекратить

					case sensitivity - регистрдің сезімталдығы - чувствительность к регистру

				

			

		

		
			
				CHAPTER 5
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				5.7
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					You will:
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						- simulate solution for solving a problem;

					- finish the project;

					- write additional tasks.

				

			

		

		
			
				Game Summary

			

		

		
			
				MeltingSnowman.py

			

		

		
			
				Now, we’re done with Melting Snowman game (picture 5.7.1)!

				Even after you’ve finished writing a game, you can always add more features as you learn more about Python programming. As your games get more and more complex, it’s a good idea to sketch out a flowchart of what should happen in your program.

				Melting Snowman has been our most advanced game yet, and you’ve learned several new concepts while making it:

				Lists are values that can contain other values. Methods are functions attached to a value. Lists have an append(), join() methods. Strings have lower(), upper() methods. You’ll learn about many more data types and methods in the next class.

				Now let's have a look at the complete code for the game and try to make additional tasks.
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					import random

					while True:

					 lines = open("words.txt", "r")

					 a=lines.read().splitlines()

					 selected_word = random.choice(a)

					 check = ''.join(selected_word)

					 word=list(selected_word)

					 hidden = []

					 for i in range(len(word)):

					 hidden.append("_")

					 attempts = 0

					 max_attempts = 4

					 # loop until either the player has won or lost

					 GameOver = False

					 while not GameOver:

					 print(f"You have {max_attempts - attempts} attempts remaining")

					 print(f"The current word is: {' '.join(hidden)}")

					 

					 if attempts == 0:

					 print(""" _

					 /_\

					 ('>')

					>-- : --< 

					 ( : )

					_(_______)_""" )

					 elif attempts == 1:

					 print(""" _

					 /_\

					 ('>')

					>-- : --< 

					 ( : )""" )

				

			

		

		
			
				Program testing

				and additional tasks

			

		

		
			
				
					Picture 5.7.1. Melting Snowman game
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					Keep in mind
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						Using triple quotes to create a multiline string

					It is the simplest method to let a long string split into different lines. You will need to enclose it with a pair of Triple quotes, one at the start and second in the end.

					Example:

					Print("""Python Multiline

					String Example""")

					Output:

					Python Multiline

					String Example
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					 elif attempts == 2:

					 print(""" _

					 /_\

					 ('>')

					>-- : --<""" )

					 elif attempts == 3:

					 print(""" _

					 /_\

					 ('>')""" )

					 # loop until either the player has won or lost

					 letterGuessed = input("Please guess a letter: ").lower()

					 if letterGuessed in word:

					 print("You guessed correctly!", letterGuessed, "is in the word.")

					 for i in range(len(word)):

					 character = word[i]

					 if character == letterGuessed:

					 hidden[i] = word[i]

					 word[i] = "_"

					 else:

					 print("You guessed wrong!", letterGuessed, "is NOT in the word.")

					 attempts += 1

					 # if the player has won

					 if check == ''.join(hidden):

					 print("Congratulations, you won! Snowman is saved!")

					 print("The hidden word is", selected_word)

					 GameOver = True

					 # if the player has won

					 if attempts == max_attempts:

					 print(f"The current word is: {' '.join(hidden)}")

					 print(""" _

					 /_\""" )

					 print("You lost! Your snowman melted!")

					 print("The hidden word is", selected_word)

					 GameOver = True

					 

					 # if the player has won

					 continueGame = input("Do you want to play again?

					 Enter Y to continue, any other key to quit")

					 if continueGame.upper() == 'Y': 

					 GameOver = False

					 else:

					 print("Thank You for playing. See you next time!")

					 break
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				Additional tasks

			

		

		
			
				Task 1.

				At the beginning of the game before starting to select the word from the text file, ask the player to select the category, then select the word from the desired category.

				Hint: look at the lesson 4.3.

				Task 2.

				When the player enters their guess, check whether the player enters a letter they’ve already guessed or not.Hint: create a new empty list and append letters player guessed.

				Task 3.

				After the player has won or lost the game, if they entered Y to the question "Do you want to play again?", write the code to check whether the new randomly selected word hasn't been already selected before.

				Hint: You can create a new empty list and append selected word, then check whether a newly selected word exists in this list or not.

			

		

		
			
				CHAPTER 5

			

		

	
		
			[image: ]
		

		
			
				78

			

		

		
			
				[image: ]
			

			
				[image: ]
			

			
				[image: ]
			

		

		
			[image: ]
		

		
			[image: ]
		

		
			
				CHECK YOURSELF

			

		

		
			
				- Input a number- Check to see if the number ends in 0, 2, 4, 6 or 8?- If yes, write "The number is even."- If no, write "The number is odd."This is an example of which type of control structure?

				Selection

				Iteration

				Loop

				Sequence

				You have written a program that asks the user for a number and then multiplies the number by 2 ten times before the program ends.Which type of control structure is this?

				Functional

				Loop

				Selection

				Sequence

				Which of the following tasks take place in the program design phase?I. Preparing user manualII. Writing pseudocodeIII. Drawing flowchartIV. Collecting data

				I , III

				I, IV

				II, III

				II, IV

				Which variable data type would be used to store a pupil's name?

				Integer	c. Single

				Boolean	d. String

				Which variable data type would be used to store how many players a team has?

				Boolean	c. String

				Integer	d. Single

				What is an Algorithm?

				A flowchart

				Step by step instructions used to solve a problem

				A decision

				A Pseudocode

			

		

		
			
				What is the difference between a flowchart and pseudocode? 

				A flowchart is diagramatic whilst pseudocode is written in a programming language

				A flowchart is textual but pseudocode is diagrammatic

				A flowchart is a diagrammatic description of an algorithm whilst pseudocode is a textual description of an algorithm

				A flwochart and pseudocode are the same thing 

				What is a flowchart?

				A text-based way of designing an algorithm

				A specific programming language

				A diagram that represents a set of instructions

				A bullet point list of instructions

				In a flowchart how are symbols connected?

				Symbols do not get connected together in a flowchart

				With lines and an arrow to show the direction of flow

				With dashed lines and numbers

				With solid lines to link events

				What shape represents the start and end of a flowchart

				Oval	c. Rectangle

				Diamond	d. Square 

				What does an arrow represent in a flow chart

				Decision making	c. Data Flow

				Start	d. Stop

				In programming, what is iteration?

				The repetition of steps within a program

				The order in which instructions are carried out

				A decision point in a program

				Testing a program to make sure it works

				Which two statements are used to implement iteration?

				IF and WHILE

				ELSE and WHILE

				FOR and WHILE

				IF and ELSE
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				A

				Abort – Termination of the current process in a program.

				Absolute Cell Reference – an absolute cell reference is one that does not change when it is copied.

				According to – in agreement or accord with. 

				Addiction – the fact or condition of being addicted to a particular substance, thing, or activity.

				Advantage – a condition or circumstance that puts one in a favourable or superior position.

				An ancestor of something modern is an earlier thing from which it developed.

				Appropriate – suitable or proper in the circumstances. 

				Approximate – close to the actual, but not completely accurate or exact.

				Assign – designate or set (something) aside for a specific purpose.

				Attempt – make an effort to achieve or complete (something, typically a difficult task or action). 

				Algorithm – a set of rules for solving a problem in a finite number of steps.

				ASCII – a standard code, consisting of 128 7-bit combinations, for characters stored in a computer or to be transmitted between computers.

				Avoid – keep away from or stop oneself from doing (something).

				B

				Bandwidth – the transmission capacity of an electronic communications device or system; the speed of data transfer.

				Binary number – number, expressed as 0 or 1.

				Bit – also called a binary digit. a single, basic unit of information, used in connection with computers and information theory.

				Bold – text that is darkened to help emphasize.

				Break – an interruption of continuity

				Bug – coding error in a computer program.

				Built-in – Included in a system by default, as a standard, or at the time of construction.

				Byte – a group of bits, usually eight, processed as a single unit of data.

				C

				Cache memory – temporary storage space or memory that allows fast access to data.

				Calculation – a mathematical determination of the size or number of something.

				Campaign – an organized course of action to achieve a goal.

			

		

		
			
				Case sensitivity – defines whether uppercase and lowercase letters are treated as distinct or equivalent

				Character – a printed or written letter or symbol.

				Circuit – a circular line that starts and finishes at the same place.

				Complex – consisting of many different and connected parts.

				Connection – a relationship in which a person, thing, or idea is linked or associated with something else.

				Cell – a cell is a rectangular area formed by the intersection of a column and a row.

				Chart – a graphic representation, as by curves, of a dependent variable, as temperature, price, etc.; graph.

				Column – columns run vertically on the spreadsheet screen.

				Compile – to translate (a computer program) from a high-level language into another language, usually machine language.

				Computer virus – an unauthorized program that inserts itself into a computer system and then propagates itself to other computers via networks or disks.

				Connect – bring together or into contact so that a real or notional link is established.

				Convert – cause to change in form, character, or function. 

				Contribution – a gift or payment to a common fund or collection.

				Convenient – fitting in well with a person’s needs, activities, and plans.

				Core – one of several processing units working in parallel in a computer.

				Correlation – a mutual relationship or connection between two or more things.

				Cover – put something on top of or in front of (something), especially in order to protect or conceal it.

				CPU – central processing unit: the key component of a computer system, which contains the circuitry necessary to interpret and execute program instructions.

				Cybersecurity – is the security of computers and users information.

				Cybercrime – criminal activities carried out by means of computers or the internet.

				D

				Data – individual facts, statistics, or items of information.

				Data validation – checking the accuracy and quality of source data before using, importing or otherwise processing data.
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				DDoS – a method of attacking a computer system by flooding it with so many messages that it is obliged to shut down.

				Debugging – to detect and remove defects or errors.

				Decipher – convert (a text written in code, or a coded signal) into normal language. 

				Decimal – any number used in the decimal system.

				Decode – convert (a coded message) into intelligible language.

				Delay – the interval between one event and another.

				Decrease – make or become smaller or fewer in size, amount, intensity, or degree.

				Depending on – to be determined or decided by (something).

				Determine – cause (something) to occur in a particular way.

				Digital – using data in the form of numerical digits.

				Discard – get rid of (someone or something) as no longer useful or desirable.

				DNS Server – networking system in place that allows us to resolve human-friendly names to unique addresses.

				Download – to copy or transfer (data or a program) into the memory of one computer system from a larger one.

				Disrupt – interrupt (an event, activity, or process) by causing a disturbance or problem.

				Divisible – capable of being divided.

				Dropdown list is a menu that offers a list of options.

				E

				Effort – physical or mental activity needed to achieve something. 

				Electronic devices – a device that accomplishes its purpose electronically.

				Encode – to convert (a message, information, etc.) into code.

				Envelope – a flat paper container with a sealable flap, used to enclose a letter or document.

				Exceed – be greater in number or size than (a quantity, number, or other measurable thing).

				Execute – the process of running a computer software program, script, or command.

				Expense – the cost required for something; the money spent on something.

				Exist – have objective reality or being.

				External factor – things outside that will have an impact on its success.

			

		

		
			
				F

				Feature – something offered as a special attraction.

				Fibre-optic cable – a glass or plastic fibre that has the ability to guide light along its axis.

				Field – any number of columns regularly used for recording the information.

				Fix – fasten (something) securely in a particular place or position.

				Flat – (1) smooth and even; without marked lumps or indentations. (2) apartment.

				Floor – the lower surface of a room, on which one may walk.

				Flowchart – a diagram of the sequence of movements or actions of people or things involved in a complex system or activity.

				Forecast – a prediction or estimate of future events, especially coming weather or a financial trend.

				Formatting – the arrangement of text on printed output or a display screen, or a coded description of such an arrangement.

				Formula – the formula is a spreadsheet data type that will calculate a result and display it in the active cell.

				Fractional part – for nonnegative real numbers, the fractional part is just the “part of the number after the decimal,”

				Frequency – the rate at which something occurs or is repeated over a particular period of time or in a given sample.

				Freezing Columns and/or Rows – freezing is a technique that can be used in larger spreadsheets to assist in viewing the information on the screen. If a spreadsheet contains many rows, you can freeze the rows containing your heading labels so that as you scroll down in the sheet the headings stay at the top.

				Function – functions are built-in formulas that are used to enter either commonly used or very complex formulas.

				G

				Guess – estimate or suppose (something) without sufficient information to be sure of being correct.

				H

				Hang – suspend or be suspended from above with the lower part dangling free.

				Harmful – causing or likely to cause harm.

				Headache – a continuous pain in the head.
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				I

				Ignore – refuse to take notice of or acknowledge; disregard intentionally.

				Implement – put (a decision, plan, agreement, etc.) into effect.

				Inclusively – including or covering all the services, facilities, or items normally expected or required.

				Increase – become or make greater in size, amount, intensity, or degree.

				Increment – an increase or addition, especially one of a series on a fixed scale.

				Influence – the capacity to have an effect on the character, development, or behaviour of someone or something, or the effect itself.

				Information – important or useful facts obtained as output from a computer by means of processing input data with a program.

				Initial – existing or occurring at the beginning.

				Input – data to be entered into a computer for processing.

				Interpretation – the action of explaining the meaning of something.

				Invalid – data is considered invalid when it is wrong or has changed.

				Iteration – the repetition of a process or utterance.

				IP address – a code that identifies a computer network or a particular computer or other devices on a network, consisting of four numbers separated by periods.

				L

				Labelled – assign to a category, especially inaccurately or restrictively.

				Laptop – a portable computer, usually battery-powered, small enough to rest on the user’s lap and having a screen that closes over the keyboard like a lid.

				Latency – the time required online or in a network for the one-way or round-trip transfer of data between two nodes.

				LED – a light-emitting diode (a semiconductor diode which glows when a voltage is applied).

				Loop – a series of instructions in a program, performed repeatedly until some specified condition is satisfied.

				M

				Measurement – the size, amount, or degree of (something) marked in standard units or by comparing it with an object of known size.

				Metric – a system or standard of measurement.

				Mileage – a number of miles travelled or covered. 

				Modem – an electronic device that makes possible the 

			

		

		
			
				transmission of data to or from a computer via telephone or other communication lines.

				N

				Nested – (of similar objects of graduated sizes) placed or stored one inside the other.

				NULL – no value, a zero.

				Network – a system of computers and peripherals, such as printers, that are linked together.

				O

				Online – connected by computer to one or more other computers or networks, as through a commercial electronic information service or the Internet.

				Operating system – the collection of software that directs a computer’s operations, controlling and scheduling the execution of other programs, and managing storage, input/output, and communication resources.

				Operator – a symbol for expressing a mathematical operation.

				Output – the information produced by a computer.

				Otherwise – in other respects; apart from that.

				P

				Performance – the action or process of carrying out or accomplishing an action, task, or function.

				Personal Computer – a compact computer that uses a microprocessor and is designed for individual use, as by a person in an office or at home or school.

				Phishing – to send ruse e-mail with a link to a replica of an existing web page, designed to fool users into submitting personal, financial, or password information.

				Pixel – the smallest element of an image that can be individually processed in a video display system

				Posture – the position in which someone holds their body when standing or sitting.

				Precursor – a person or thing that comes before another of the same kind; a forerunner.

				Predefined – defined, limited, or established in advance.

				Prime number – a natural number greater than 1 that is not a product of two smaller natural numbers.

				Processor – another name for the central processing unit.

				Programming – the act or process of planning or writing a program.

				Programming language – a high-level language used to write computer programs.

				Proper – of the required type; suitable or appropriate.

				Protect – keep safe from harm or injury.

				Provide – make available for use; supply.
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				R

				Range – a range is a group of cells in a spreadsheet that has been selected.

				Ratio – the quantitative relation between two amounts showing the number of times one value contains or is contained within the other.

				Receive – be given, presented with, or paid (something).

				Reference – the use of a source of information to ascertain something.

				Relative Reference – a relative cell reference is one that changes when it is copied.

				Respond – say something in reply.

				Row – rows run horizontally on the spreadsheet screen.

				S

				Satellite – a device designed to be launched into orbit around the earth, another planet, the sun, etc.

				Seasonal index – a measure of how a particular season through some cycle compares with the average season of that cycle. 

				Sequence – a set of related events, movements, or things that follow each other in a particular order.

				Server – a computer that makes services, as access to data files, programs, and peripheral devices, available to workstations on a network.

				Significance – the quality of being worthy of attention; importance.

				Socket – a hollow part or piece for receiving and holding some part or thing.

				Software – the programs used to direct the operation of a computer, as well as documentation giving instructions on how to use them.

				Social network – a network of social interactions and personal relationships.

				Specific – clearly defined or identified.

				Split – break or cause to break forcibly into parts, especially into halves or along the grain.

				Statement – a definite or clear expression of something in speech or writing. 

				Steal – take another person’s property without permission or legal right and without intending to return it.

				Store – keep or accumulate (something) for future use.

				Spreadsheet – table of data arranged in columns and rows often used in business and financial applications. Spreadsheet software programs are widely used computer applications that allow the user to organize large amounts of data.

			

		

		
			
				T

				Tails – the reverse side of a coin (used when tossing a coin).

				Terminate – bring to an end.

				Tracing – find or discover by an investigation.

				Transistor – an electronic device that controls the flow of an electric current, most often used as an amplifier or switch.

				Transmission – the act or process of sending a message, picture, or other information from one location to one or more other locations using radio waves, electrical signals, light signals, etc.

				Transmit – to send or forward, as to a recipient or destination.

				U

				Underscore – a line drawn under a word or phrase for emphasis. Underline (something).

				Unique – being the only one of its kind; unlike anything else.

				Update – to incorporate new or more accurate information in (a database, program, procedure, etc.).

				Upload – to copy or transfer (data or a program) from one’s computer into the memory of another computer.

				User – a person who uses a computer.

				V

				Vacuum tube – also called, especially British, vacuum valve. An electron tube from which almost all air or gas has been evacuated: formerly used extensively in radio and electronics.

				Variable – a quantity or function that may assume any given value or set of values.

				Vary – differ in size, amount, degree, or nature from something else of the same general class. 

				Vice-versa – used to say that what you have just said is also true in the opposite order.

				W

				Web page – a single, usually hypertext document on the World Wide Web that can incorporate text, graphics, sounds, etc.

				Website – a connected group of pages on the World Wide Web regarded as a single entity, and devoted to a single topic or several closely related topics.

				Wireless – communicating without connecting wires or other material contacts.

				Worksheet – a worksheet is the grid of columns and rows that information is inputted into.
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				Below is the link for a list of all Google Sheets features: https://support.google.com/docs/topic/9054603?hl=ru&ref_topic=1382883https://support.google.com/docs/topic/9054603?hl=en&ref_topic=1382883

				For practical tasks and projects in the Python programming language: https://www.practicepython.orghttps://pythonprogramminglanguage.comhttp://pythontutor.ruhttp://programarcadegames.com/index.php?chapter=labs
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@ You will:
-learnhowa
computer stores information;
~learn how to convert binary

to decimal and decimal to
binary number systen

Keep in mind

bit
-~

[oJol1 1 0 1 ol)

byte (@bits)

liear) (e e ifile)T)
word (16 bits, 2 bytes)

Group of 8 bits s called a Byte.
The word byte comes from
inarY TErm"”

@ Fact

Before 1963, there.
were more than 60 different

ways of showing characters in
computers. Computers could
not communicate with each

other.
That year, ASCIl (pronounced
“AS-KEE"), the American Stan-
dard Code for Information In-
terchange, became a common
language of computers.

MEASURING DATA: BITS AND BYTES

a101
09000
1

How do computers measure informat

01001000
01101001

That's
hilarious!

Bits and Bytes

‘A computer stores all data as numbers of 0 and 1. Electronic devices have 2 states:
ON or OFF. We can use binary numbers to control these ON’s and OFF’ N =
OFF=0.

The smallest unit of information is called a bit. The word “bit” comes from “Binary

digIT". Discuss in groups. What is happening in the picture 1.2.1?
? 1

- C P U [ off

- Lo

-

Picture 1.2.1

Binary and decimal

Computing machines understand digits of 0 and 1 while people use digits from
0t09. The digits from 0to 9 are called decimal numbers. So to use the decimal
numbers computers convert decimal numbers to binary. Now let us see how this
convertion works:

In order to convert a decimal number toits binary equivalent, we will repeatedly
divide the decimal number by 2, the base of the binary system. Division by 2 will
either give a remainder of 1 (dividing an odd number) or no remainder (dividing an
even number). Collecting the remainders from our repeated divisions will give us
the binary answer. The steps below show how to convert a decimal number 13 toa
binary number using repeated division.
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CHAPTER 1

Reminder Answer
1 2221
[ 2701
1 2101
1 1101

Converting from binary to decimal
To find the decimal value of a binary number, we simply calculate the value of each
binary digit and sum these values to convert the binary number to decimal number,
‘we will calculate the position value for each binary digit and sum these values.

DIGIT * BASE POSITION#

We write the position values above each digit. The table below shows the position
valuesin powers of 2 and their decimal value.

|2 2]a]n
positon | 2 22 22
Values

% 8 4|2 1

Binary
oges 1 1 1 01

Finally, we sum the values to get the decimal answer.
1%16+1#8 + 144+ 0*2 + 1#1=29 50, 11101(binary) = 29(decimal).

Activity

Today Assiya celebrates her 14th birthday. Her mother put 5 candles on
acake. Assiyaknows binary numbers from informatics classes and wants tomake
the number 14 using 5 candes. She puts 5 candles in arow and tries to solveit.
For example:

Keepin mind

Position and  base
determine value of symbol.
Example: Decimal numbers
(base-ten). Base-ten digit can
be one of 10 different symbol:
0,1,2,3,4,5,6,7,8,9.

Base- 10

3x100 + 2x10 + 9]

Same properties holdfor binary
numbers (base-two).
Base-two digit can be one of 2
different symbols:Oor 1.
Base-2

most least
significant significant

2 2t 0

1x4 + 0x2 + 1x1= 5

Which candles should Assiya light up to show number ‘142

1. What is the smallest unit of information?
2. How do computers store information?

3. Which of the followings might have bigger size: text, video, audio or image.
4. Calculate the greatest decimal number that 1 byte can store.

Prac

el

Convert numbers.
from decimal to binary and
check your answers by con-
verting binary back to decimal

1
2
3.
a.
5.
6.

. 255=

Terminology

toconvert - aybiCTeIpy - NepesoauTS, MeHsTS
data - aepexTep - AaHHbie
binary - exizik - ABOUuHbIA

to transform - Typnenzipy - npeo6pasosbisath
decimal - OHAbIK - ASCATHuHbIE
to store - cakTay - xpaHWTs
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b c Solution #1 Solution #2

-7 4 1.33 1





OEBPS/image/485.png





OEBPS/image/1629.png





OEBPS/image/3302.png





OEBPS/image/2823.png





OEBPS/image/1858.png





OEBPS/image/2408.png





OEBPS/image/357.png





OEBPS/image/314.png





OEBPS/image/2738.png





OEBPS/image/44.png





OEBPS/image/Screen_Shot_2020-06-05_at_12.33.02.png
B c D

Calculation of the area and perimeter of a square

Side of the square in cm: cm
Area of the square is equal to: cm2
Perimeter of the square is equal to: cm
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