PART 1 
Constants and variables
In a application, facts values can be consistent or variable. If values are variable they can be changed by using the program and the user.

When a software is run, the statistics values are held in memory whilst they're being labored on.

Constants
Data values that live the same whenever a program is carried out are called constants. Constants aren't expected to change.

Literal constants are actual values constant into the source code. An example of this might be the character string "hello world". The information value "howdy world" has been fixed into the code.

Named constants are values wherein a call is defined to be used in preference to a literal constant. An instance of this might be mentioning that the 'starting level' of a recreation is always known as 1.

Examples of a regular within a sport might be:

the unit of gravity
the wide variety of lives available for the player
the amount of time allowed for a level in a recreation
Variables
Variables are information values which could change whilst the consumer is asked a question, for example, their age. Variables may alternate at some stage in application execution.

A variable is a memory place. It has a call that is associated with that place. The memory vicinity is used to hold facts. The key distinction when comparing a consistent to a variable is that the value related to a variable call may exchange at some point of application execution. For example 'highScore' would want to be variable to change during a game.
The content material and enterprise of a computer's memory isn't fixed - so neither is the value this is pointed at by a variable.

When facts is examine from a variable, the content material of the memory place is copied and utilized in calculations.
TypeCasting in C: Implicit, Explicit with Example

What is Typecasting in C?
Typecasting is changing one information kind into another one. It is also known as as statistics conversion or type conversion. It is one among the important concepts introduced in 'C' programming.

'C' programming presents two kinds of type casting operations:

Implicit kind casting
Explicit type casting
Implicit type casting
Implicit type casting means conversion of statistics kinds without dropping its unique meaning. This form of typecasting is important whilst you need to change statistics sorts without changing the importance of the values stored within the variable.

Implicit type conversion takes place routinely while a value is copied to its compatible information kind. During conversion, strict guidelines for type conversion are applied. If the operands are of two different records sorts, then an operand having lower data kind is mechanically converted right into a higher statistics type. This sort of kind conversion may be seen within the following example.
#include<stdio.h>
int main(){
	short a=10; //initializing variable of short data type
	int b; //declaring int variable
	b=a; //implicit type casting
	printf("%d\n",a);
	printf("%d\n",b);
} 
Output
10
10
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In the given example, we've got declared a variable of short records kind with price initialized as 10.
On the second line, we've declared a variable of an int records kind.
On the third line, we've assigned the value of variable s to the variable a. On 0.33 line implicit kind conversion is performed as the value from variable s that is of short information kind is copied into the variable a which is of an int statistics kind.
Converting Character to Int
Consider the instance of adding a individual decoded in ASCII with an integer:
#include <stdio.h>
main() {
   int  number = 1;
   char character = 'k'; /*ASCII value is 107 */
   int sum;
   sum = number + character;
   printf("Value of sum : %d\n", sum );
} 
Output:
Value of sum : 108

Here, compiler has performed an integer advertising by changing the value of 'k' to ASCII before performing the real addition operation.

Arithmetic Conversion Hierarchy
The compiler first proceeds with selling a man or woman to an integer. If the operands still have different records types, then they're transformed to the highest records kind that appears in the following hierarchy chart:
[image: https://www.guru99.com/images/1/020819_0641_TypeCasting2.png]
Consider the following example to understand the concept:
#include <stdio.h>
main() {
   int  num = 13;
   char c = 'k'; /* ASCII value is 107 */
   float sum;
   sum = num + c;
   printf("sum = %f\n", sum );} 
Output:
 sum = 120.000000 
First of all, the c variable receives converted to integer, however the compiler converts num and c into "float" and provides them to produce a 'float' result.
Important Points about Implicit Conversions
Implicit sort of kind conversion is also called as standard type conversion. We do now not require any keyword or unique statements in implicit type casting.
Converting from smaller facts kind into larger information type is also called as type promotion. In the above example, we also can say that the price of s is promoted to kind integer.
The implicit kind conversion always takes place with the well suited records sorts.
We can't perform implicit type casting on the records kinds which are not well suited with every other such as:

Converting flow to an int will truncate the fraction part hence dropping the meaning of the cost.
Converting double to waft will spherical up the digits.
Converting long int to int will reason losing of excess excessive order bits.
In all the above cases, when we convert the statistics types, the cost will lose its that means. Generally, the loss of which means of the cost is warned through the compiler.

'C' programming gives another manner of typecasting that's explicit kind casting.

Explicit type casting
In implicit type conversion, the statistics type is converted automatically. There are a few scenarios wherein we may need to force type conversion. Suppose we have a variable div that shops the division of two operands which might be declared as an int records type.
int result, var1=10, var2=3;
result=var1/var2;
In this case, after the department carried out on variables var1 and var2 the end result stored inside the variable "end result" can be in an integer format. Whenever this happens, the cost stored in the variable "result" loses its meaning as it does not take into account the fraction component which is typically obtained within the department of two numbers.

To force the kind conversion in such situations, we use explicit kind casting.

It calls for a kind casting operator. The popular syntax for kind casting operations is as follows:
(type-name) expression
Here,

The kind name is the standard 'C' language facts type.
An expression may be a constant, a variable or an real expression.
Let us write a program to demonstrate implementation of explicit type-casting in 'C'.
#include<stdio.h>
int main()
{
	float a = 1.2;
	//int b  = a; //Compiler will throw an error for this
	int b = (int)a + 1;
	printf("Value of a is %f\n", a);
	printf("Value of b is %d\n",b);
	return 0;
}
Output:
Value of a is 1.200000
Value of b is 2
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We have initialized a variable 'a' of type flow.
Next, we've got any other variable 'b' of integer facts kind. Since the variable 'a' and 'b' are of different statistics types, 'C' might not permit using such expression and it's going to boost an error. In some variations of 'C,' the expression will be evaluated but the end result will not be desired.
To avoid such situations, we've typecast the variable 'a' of type waft. By using explicit kind casting methods, we have successfully converted float into records type integer.
We have printed fee of 'a' which continues to be a flow
After typecasting, the result will continually be an integer 'b.'
In this manner, we can enforce explicit kind casting in 'C' programming.

Summary
Typecasting is also referred to as as type conversion
It means converting one facts kind into another.
Converting smaller statistics kind into a larger one is also called as kind promotion.
'C' provides an implicit and explicit manner of type conversion.
Implicit type conversion operates automatically whilst the compatible information kind is found.
Explicit kind conversion calls for a type casting operator.
Keep in thoughts the following rules for programming exercise when dealing with different facts kind to save you from data loss :

Integers types must be converted to float.
Float types have to be transformed to double.
Character types need to be converted to integer.
Control Structures - Intro, Selection
Flow of Control:
Flow of control via any given feature is applied with three basic kinds of control structures:
Sequential: default mode. Sequential execution of code statements (one line after another) -- like following a recipe
Selection: used for decisions, branching -- deciding on among 2 or more alternative paths. In C++, those are the styles of choice statements:
if
if/else
switch
Repetition: used for looping, i.E. Repeating a chunk of code a couple of instances in a row. In C++, there are three varieties of loops:
while
do/while
for
The characteristic construct, itself, bureaucracy another manner to affect float of manipulate through a whole application. This could be discussed later in the course.

Some beneficial gear for constructing programs or application segments
pseudocode - helps "think" out a problem or set of rules before trying to code it
flowcharting - graphical manner to formulate an set of rules or a software's go with the flow
stepwise refinement (top-down design) of algorithms

True and False
Selection and repetition statements commonly involve selection steps. These steps depend on situations that are evaluated as real or false
C++ has a boolean information type (referred to as bool) that has values proper and false. Improves readability.
Most features that solution a yes/no question (or a real/false situation) will return a boolean answer (or in the case of user-defined capabilities, they should be coded that way)
Important: ANY C++ expression that evaluates to a price (i.E. Any R-cost) may be interpreted as a true/false condition. The rule is:
If an expression evaluates to zero, its truth price is fake
If an expression evaluates to non-zero, its fact price is actual
These operators will be usually used as check expressions in choice statements or repetition statements (loops).
Similarly, for the Boolean OR operation (X part is actual, the whole lot is true, so there's no need to maintain the evaluation. The computer simplest evaluates as lots of the expression as it needs. This can permit the programmer to write quicker executing code.
Selection Statements
The if/else Selection Statement
The most not unusual choice assertion is the if/else declaration. Basic syntax:
if (expression)
declaration
else
statement
The else clause is optional, so this format is also legal:
if (expression)
declaration
The expression element can be any expression that evaluates a cost (an R-fee), and it need to be enclosed in parintheses ( ).
The best use is to make the expression a Boolean expression, that is an operation that evaluates to actual or false
For different expressions (like (x + y), for instance):
an expression that evaluates to 0 is taken into consideration false
an expression that evalautes to something else (non-zero) is taken into consideration proper
The assertion parts are the "our bodies" of the if-clause and the else-clause. The assertion after the if in any other case clause have to be both:
an empty assertion
;
a single statement
expression;
a compound announcement (i.E. A block). Can enclose a couple of code statements. Remember, a compound statement is enclosed in set braces

Appropriate indentation of the bodies of the if-clause and else-clause is a very good idea (for human readability), however inappropriate to the compiler
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Part 2
Computer Programming - Arrays
Consider a circumstance where we ought to store five numbers numbers. In the event that we utilize programming's basic variable and information sort concepts, at that point we require five factors of int information sort and the program will be as takes after −
#include <stdio.h>

int main() {
   int number1;
   int number2;
   int number3;
   int number4;
   int number5;
   
   number1 = 10;      
   number2 = 20;   
   number3 = 30;   
   number4 = 40; 
   number5 = 50;     

   printf( "number1: %d\n", number1);
   printf( "number2: %d\n", number2);
   printf( "number3: %d\n", number3);
   printf( "number4: %d\n", number4);
   printf( "number5: %d\n", number5);
}
It was straightforward, since we had to store fair five numbers numbers. Presently let's accept we ought to store 5000 numbers numbers. Are we reaching to use 5000 variables? To handle such circumstances, nearly all the programming dialects give a concept called cluster. An cluster may be a information structure, which can store a fixed-size collection of components of the same information sort. An cluster is utilized to store a collection of information, but it is frequently more valuable to think of an cluster as a collection of factors of the same type. Instead of pronouncing person factors, such as number1, number2, ..., number99, you fair announce one cluster variable number of numbers sort and utilize number1[0], number1[1], and ..., number1[99] to speak to person factors. Here, 0, 1, 2, .....99 are file related with var variable and they are being utilized to speak to person components accessible within the array. All clusters comprise of touching memory areas. The most reduced address compares to the primary component and the most elevated a
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Make Arrays To make an cluster variable in C, a software engineer indicates the sort of the components and the number of components to be put away in that cluster. Given underneath may be a basic language structure to form an cluster in C programming –
type arrayName [ arraySize ];
This is often called a single-dimensional cluster. The arraySize must be an numbers consistent more prominent than zero and sort can be any substantial C information sort. For case, presently to pronounce a 10-element cluster called number of sort int, utilize this articulation –
int number[10];
Here, number could be a variable cluster, which is adequate to hold up to 10 numbers numbers. Initializing Arrays You can initialize an cluster in C either one by one or employing a single articulation as takes after − t –
int number[5] = {10, 20, 30, 40, 50};
The number of values between braces { } cannot be bigger than the number of components that we pronounce for the cluster between square brackets [ ]. If you overlook the measure of the cluster, an cluster fair enormous sufficient to hold the initialization is made. Hence, in case you compose –
int number[] = {10, 20, 30, 40, 50};
You'll make precisely the same array as you did within the past illustration. Taking after is an illustration to allot a single component of the cluster − −
number[4] = 50;
The over articulation allots component number 5th within the cluster with a esteem of 50. All clusters have as the file of their first component which is additionally called the base list and the last record of an cluster will be the entire estimate of the cluster short 1. The taking after picture appears the pictorial representation of the cluster we examined over –
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etting to Cluster Elements An component is gotten to by ordering the cluster title. Typically done by putting the list of the component inside square brackets after the title of the cluster. For case –
int var = number[9];
The over articulation will take the 10th component from the cluster and allot the esteem to var variable. The taking after illustration employments all the above-mentioned three concepts viz. creation, task, and getting to clusters –
#include <stdio.h>
 
int main () {
   int number[10]; /* number is an array of 10 integers */
   int i = 0;
 
   /* Initialize elements of array n to 0 */         
   while( i < 10 ) {
	
      /* Set element at location i to i + 100 */
      number[ i ] = i + 100;
      i = i + 1;
   }
   
   /* Output each array element's value */
   i = 0;
   while( i < 10 ) {
	
      printf("number[%d] = %d\n", i, number[i] );
      i = i + 1;
   }
   
   return 0;
}
When the over code is compiled and executed, it produces the taking after result –
number[0] = 100
number[1] = 101
number[2] = 102
number[3] = 103
number[4] = 104
number[5] = 105
number[6] = 106
number[7] = 107
number[8] = 108
number[9] = 109
Clusters in Java Following is the comparable program composed in Java. Java underpins clusters, but there's a little contrast within the way they are made in Java utilizing the modern operator. You can attempt to execute the taking after program to see the yield, which must be indistinguishable to the result produced by the over C case.
public class DemoJava {
   public static void main(String []args) {
      int[] number = new int[10];
      int i = 0;
      
      while( i < 10 ) {
		
         number[ i ] = i + 100;
         i = i + 1;
      }

      i = 0;
      while( i < 10 ) {
         System.out.format( "number[%d] = %d\n", i, number[i] );
         i = i + 1;
      }
   }
}
When the above program is executed, it produces the following result –
number[0] = 100
number[1] = 101
number[2] = 102
number[3] = 103
number[4] = 104
number[5] = 105
number[6] = 106
number[7] = 107
number[8] = 108
number[9] = 109
Clusters (Records) in Python Python does not have a concept of Cluster, instep Python gives another information structure called list, which gives comparative usefulness as clusters in any other language. Following is the proportionate program composed in Python –
 # Following defines an empty list.
number = []
i = 0

while i < 10:
   # Appending elements in the list
   number.append(i + 100)
   i = i + 1

i = 0
while i < 10:
   # Accessing elements from the list
   print "number[", i,  "] = ", number[ i ]
   i = i + 1
When the above program is executed, it produces the following result –
number[ 0 ] =  100
number[ 1 ] =  101
number[ 2 ] =  102
number[ 3 ] =  103
number[ 4 ] =  104
number[ 5 ] =  105
number[ 6 ] =  106
number[ 7 ] =  107
number[ 8 ] =  108
number[ 9 ] =  109

Work call by esteem is the default way of calling a work in C programming. Some time recently we examine work call by esteem, lets get it the phrasings that we'll utilize whereas clarifying this: Actual parameters: The parameters that show up in work calls. Formal parameters: The parameters that show up in work declarations. For case:
#include <stdio.h>
int sum(int a, int b)
{
     int c=a+b;
     return c;
}

int main(
{
    int var1 =10;
    int var2 = 20;
    int var3 = sum(var1, var2);
    printf("%d", var3);

    return 0;
}
Within the over illustration variable a and b are the formal parameters (or formal contentions). Variable var1 and var2 are the genuine contentions (or genuine parameters). The genuine parameters can moreover be the values. Like sum(10, 20), here 10 and 20 are real parameters.
In this direct, we are going talk about work call by esteem. In the event that you need to perused call by reference strategy at that point allude this direct: work call by reference. Lets get back to the point. What is Work Call By value? When we pass the real parameters while calling a work at that point this can be known as work call by esteem. In this case the values of real parameters are replicated to the formal parameters. Hence operations performed on the formal parameters don’t reflect within the genuine parameters. Example of Work call by Value As said over, within the call by esteem the genuine contentions are replicated to the formal contentions, subsequently any operation performed by work on contentions doesn’t influence genuine parameters. Lets take an illustration to get it this:
#include <stdio.h>
int increment(int var)
{
    var = var+1;
    return var;
}

int main()
{
   int num1=20;
   int num2 = increment(num1);
   printf("num1 value is: %d", num1);
   printf("\nnum2 value is: %d", num2);

   return 0;
}
Output:
num1 value is: 20
num2 value is: 21
Explanation We passed the variable num1 whereas calling the strategy, but since we are calling the work utilizing call by esteem strategy, as it were the esteem of num1 is replicated to the formal parameter var. Hence alter made to the var doesn’t reflect within the num1.
Example 2: Swapping numbers using Function Call by Value
#include <stdio.h>
void swapnum( int var1, int var2 )
{
   int tempnum ;
   /*Copying var1 value into temporary variable */
   tempnum = var1 ;

   /* Copying var2 value into var1*/
   var1 = var2 ;

   /*Copying temporary variable value into var2 */
   var2 = tempnum ;

}
int main( )
{
    int num1 = 35, num2 = 45 ;
    printf("Before swapping: %d, %d", num1, num2);

    /*calling swap function*/
    swapnum(num1, num2);
    printf("\nAfter swapping: %d, %d", num1, num2);
}
Output:
Before swapping: 35, 45
After swapping: 35, 45
Why factors stay unaltered indeed after the swap? The reason is same – work is called by esteem for num1 & num2. So really var1 and var2 gets swapped (not num1 & num2). As in call by esteem real parameters are fair replicated into the formal parameters..
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it (next 100) return 100;
square - next;
} else if (square > next) {
Console_Writeline("0cps! Landed on a snake. Slither down to {0}.", next);

T
¥
if (roll < 6 || IsixesThrowAgain) return square;
Console.WriteLine("Rolled a 6 so roll again.");

¥

static void Main(string[] args) {
// three players atarting on square one
int[] players = { 1, 1, 1 };
while (true) {
for (int i = 0; i < players.Length; i++) {
int ns = Turn(i + 1, players[il);
if (ns 100) {
Console.WriteLine("Player {0} wins!", i + 1);
return;

T
players[i] - ns;
Console.WriteLine();
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Oops! Landed on a snake. Slither
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Player 1, on square 1, rolls a 1
Oops! Landed on a snake. Slither
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Player 3 wins!

and moves to

and moves to

and moves to
down to 78.

and moves to

and moves to

square

square

square

square

square

but cannot move.

and moves to
down to €0.

and moves to

and moves to

.. .Progran finished with exit code 0
R Tpp—]

square

square

square

57

27

99

60

32

6

37

100





image11.jpeg
Bk Eeymeat Last Element

l l

Numbers{0] | Numbers{1] | Numbers[2] | Numbers[3]





image12.jpeg
Index

number

10

50





image1.png
#include<stdio.h>
igt main()
short

0

printf ("sd\n",a) ;
printf ("sd\n",b) ;
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using System;
using System.Collections.Generic;

namespace SnakeAndLadder {
class Program {
private static Dictiomary<int, int> snl = new Dictionary<int, int>() {
{4, 143,
19, 313,
117, 73,
{20, 38},
{28, 84},
{a0, 59},
{51, 67},
{54, 34},
{62, 19},
{63, 81},
{64, 60},
{71, 91},
{87, 24},
{93, 73},
{95, 75},
{99, 78},
¥
private static Random rand = new Random();
private const bool sixesThrowAgain - true;

static int Turn(int player, int square) {
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27+ static int Turn(int player, int square) {

28~ while (true) {
29 int roll = rand.Next(1, 6);
30 Console.Write("Player {0}, on square {8}, rolls a {6}", player, square, roll);
31~ if (square + roll > 100) {
32 Console.Writeline(" but cannot move.");
33+ } else {
34 square += roll;
35 Console.Writeline(" and moves to square {8}", square)
36 if (square == 100) return 100;
37 int next - square;
38+ if (snl.ContainsKey(square)) {

39 next - snl[square];

. 20 }
a1- if (square < next) {
a2 Console.Writeline("Yay! Landed on a ladder. Climb up to {0}.", next);
a3 if (next == 100) return 100;
as square - next;
as- } else if (square > next) {
a6 Console_Writeline("0cps! Landed on a snake. Slither down to {0}.", next);
a7 3
a8 3
49 if (roll < 6 || IsixesThrowAgain) return square;

50 Console.WriteLine("Rolled a 6 so roll again

)5





