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1. What is C language?

· C language is a structure/procedure oriented, middle level programming language developed at Bell Laboratories in 1972 by Dennis Ritchie.

· C language was invented for implementing UNIX operating system.

· In 1978, Dennis Ritchie and Brian Kernighan published the first edition “The C Programming Language”.

· Also, C language is an ANSI/ISO standard and powerful programming language for developing real time applications

2. Who developed C language?

C programming language was developed at Bell Laboratories in 1972 by Dennis Ritchie.

3. Describe about history of C programming language.

· C programming language is a structure oriented programming language, was developed at Bell Laboratories in 1972 by Dennis Ritchie

· C language features were derived from earlier language called “B” (Basic Combined Programming Language – BCPL)

· In earlier days, programs were written in assembly level language. So, it had happened to write very big programs to perform specific tasks using assembly code.

· But, ‘B’ language could perform the same task in few lines of program and it was faster than assemble language code.

· But, B language did not support some features like data types and structures etc. So, this was a drawback of B language. So, Dennis Ritchie developed C language by keeping most part of the B language and adding many features that produced powerful and effective outputs.

· So, C language was invented for implementing UNIX operating system. Most of the UNIX components were rewritten in C.

· In 1978, Dennis Ritchie and Brian Kernighan published the first edition  “The C Programming Language” and commonly known as K&R C

· In 1983, the American National Standards Institute (ANSI) established a committee to provide a modern, comprehensive definition of C. The resulting definition, the ANSI standard, or “ANSI C”, was completed late 1988.

· C89/C90 standard – First standardized specification for C language was developed by American National Standards Institute in 1989. C89 and C90 standards refer to the same programming language.

· C99 standard – Next revision was published in 1999 that introduced new futures like advanced data types and other changes.

· C11 standard adds new features to C and library like type generic macros, anonymous structures, improved Unicode support, atomic operations, multi-threading, and bounds-checked functions. It also makes some portions of the existing C99 library optional, and improves compatibility with C++.

· Embedded C includes features not available in normal C like fixed-point arithmetic, named address spaces, and basic I/O hardware addressing.

4. Where is C programming language used or uses of C language?

C language is used to develop system applications that forms major portion of operating systems such as Windows, UNIX and Linux. Operating systems, C compiler and all UNIX application programs are written in C language. Below are some examples of uses of C language.

· Database systems

· Graphics packages

· Word processors

· Spread sheets

· Operating system development

· Compilers and Assemblers

· Network drivers

· Interpreters

5. What is the difference between C and C++?

Even though C and C++ programming languages are belonging to middle level languages, both are differed in below.

· C is structure/procedure oriented programming language whereas C++ is object oriented programming language.

· C language program design is top down approach whereas C++ is using bottom up approach.

· Polymorphism, virtual function, inheritance, Operator overloading, namespace concepts are not available in C programming language. Whereas C++ language supports all these concepts and features.

· C language gives importance to functions rather than data. Whereas C++ gives importance to data rather than functions.

· So, data and function mapping is difficult in C. But, data and function mapping is simple in C++ that can be done using objects.

· C language does not support user define data types. Whereas C++ supports user define data types.

· Exception handling is not present in C programming language. Whereas exception handling is present in C++ language.

· C language allows data to freely flow around the functions. But, data and functions are bound together in C++ which does not allow data to freely flow around the functions.

6. What is the difference between top down approach and bottom up approach in programming languages?

Top down approach and bottom up approach are involved in software development. These approaches are not involved in program execution.

· Structure/procedure oriented programming languages like C programming language follows top down approach. Whereas object oriented programming languages like C++ and Java programming language follows bottom up approach.

· Top down approach begins with high level design and ends with low level design or development. Whereas, bottom up approach begins with low level design or development and ends with high level design.

· In top down approach, main() function is written first and all sub functions are called from main function. Then, sub functions are written based on the requirement. Whereas, in bottom up approach, code is developed for modules and then these modules are integrated with main() function.

· Now-a-days, both approaches are combined together and followed in modern software design.

7. What is the difference between C and Java?

· C is structure/procedure oriented programming language whereas Java is object oriented programming language.

· C language program design is top down approach whereas Java is using bottom up approach.

· C language is middle level language whereas Java is high level language.

· Exception handling is not present in C programming language. Whereas exception handling is present in Java.

· Polymorphism, virtual function, inheritance, Operator overloading, namespace concepts are not available in C programming language. Whereas Java supports all these concepts and features.

8. C language has been developed in which language?

C language has been developed using assembly level language.

 9. Which year C language is developed?

C programming language was developed at Bell Laboratories in 1972 by Dennis Ritchie.

10. What is meant by programming language and give some examples?

· Programming language is nothing but a language designed to communicate to machines through instructions and commands.

· Normally machines are computers. Programs are written using some programming languages to control the behaviour of machines/computers and to make them to perform required tasks.

· Programming language example: Assembly language, C language, C++ language, Java, C#, .NET, Python etc.

11. Describe about C standards.

· C89/C90 standard – First standardized specification for C language was developed by American National Standards Institute in 1989. C89 and C90 standards refer to the same programming language.

· C99 standard – Next revision was published in 1999 that introduced new futures like advanced data types and other changes.

· C11 standard adds new features to C and library like type generic macros, anonymous structures, improved Unicode support, atomic operations, multi-threading, and bounds-checked functions. It also makes some portions of the existing C99 library optional, and improves compatibility with C++.

12. What are the key features or characteristics of C language?

· Reliability

· Portability

· Flexibility

· Interactivity

· Modularity

· Efficiency and Effectiveness

13. What is embedded C?

· Embedded C is the extension of C programming language.

· Embedded C is used to develop micro controller based applications.

· Embedded C includes features not available in normal C like fixed-point arithmetic, named address spaces, and basic I/O hardware addressing.

· Cell phones, MP3 players are some example for embedded systems in which embedded C is used to program and control these devices.

14. Which level is C language belonging to?

· C language is belonging to middle level language. C language behaves as a bridge between machine level (low level) languages and high level languages.

· C language is more user friendly than machine level languages. And, C language does not support all the concepts that high level languages offer. So, C programming language is called as middle level language.

15. What do you mean by high level, middle level and low level languages and give an example for each?

High level languages –

· These level languages provide almost everything that the programmer might need to do as already build into the language.

· Example: Java, Python

Middle level languages –

· These languages don’t provide all the built-in functions found in high level languages, but provide all building blocks that we need to produce the result we want.

· Example: C, C++

Low level languages –

· These languages provide nothing other than access to the machine’s basic instruction set.

· Example: Assembly language

16. What is the difference between structured oriented, object oriented and non-structure oriented programming language?

Structured oriented programming language –

· In this type of language, large programs are divided into small programs called functions.

· Prime focus is on functions and procedures that operate on data

· Data moves freely around the systems from one function to another

· Program structure follows “Top Down Approach”

· Example: C, Pascal, ALGOL and Modula-2

Object oriented programming language –

· In this type of language, programs are divided into objects

· Prime focus is on the data that is being operated and not on the functions or procedures

· Data is hidden and cannot be accessed by external functions

· Program structure follows “Bottom UP Approach”

· Example: C++, JAVA and C# (C sharp)

Non-structure oriented programming language –

· There is no specific structure for programming this language.

· Example:  BASIC, COBOL, FORTRAN

17. What is compiler?

· Compiler is a program that converts human readable code into machine readable code. This process is called compilation.

18. What is the difference between assembler, compiler and interpreter?

· Assembler is a program that converts assembly level language (low level language) into machine level language.

· Compiler compiles entire C source code into machine code. Whereas, interpreters converts source code into intermediate code and then this intermediate code is executed line by line.

19. What is printf()?

· printf() is an inbuilt library function in C which is available in C library by default. This function is declared and related macros are defined in “stdio.h” header file.

· printf() function is used to print the “character, string, float, integer, octal and hexadecimal values” onto the output screen.

20. What is scanf()?

· scanf() function is an inbuilt library function in C which is available in C library by default. This function is declared and related macros are defined in “stdio.h” header file.

· scanf() function is used to read character, string, numeric data from keyboard.

21. What is meant by protocol?

· Protocol is nothing but a set of rules to be followed by a programmer.

22. Execution of a C program starts from which function?

Always, execution of a C program starts from main() function.

23. What are all the sections that a C program may/must have?

There are many sections in a C program structure. They are,

· Documentation section

· Link Section

· Definition Section

· Global declaration section

· Function prototype declaration section

· Main function

· User defined function section

main() function section is the important section in a C program as program execution starts from main() function only in C language. A C program may not have all other sections except main() function.

24. What is IDE?

· IDE is nothing but Integrated Development Environment. IDE is a tool that provides user interface with compilers to create, compile and execute C programs.

· Example: Turbo C++, Borland C++ and DevC++. These provide Integrated Development Environment with compiler for both C and C++ programming language.

25. List out some of C compilers.

There are so many compilers available in market for Windows operating system and UNIX. We are listing some of them here for your reference.

· AMPC

· CCS C Compiler

· ch

· clang

· Cygwin

· Digital mars

· GCC compiler

· MikroC Compiler

· Portable C Compiler, Power C, QuickC, Ritchie C Compiler, Small-C

26. What is header file in C language?

· Header file is a file that contains function declaration and macro definition for C in-built library functions.

· All C standard library functions are declared in many header files which are saved as file_name.h.

· We are including these header files in our C program using “#include <file_name.h>” command to make use of the functions those are declared in the header files.

· When we include header files in our C program using “#include <filename.h>” command, all C code of the header files are included in C program. Then, this C program is compiled by compiler and executed.

27. Is C language case sensitive?

Yes. C language instructions/commands/functions and everything used in C program are case sensitive.

28. What is Macro? Why do we use macro?

· Macro is a name which is given to a value or to a piece of code/block in a program. Instead of using the value, we can use macro which will replace the value in a program.

· The reason for using macro is, consider below example.

· You are using a person’s age as 50 in many places in your program. If you use direct value in all the places in your program, it is very difficult to change the age value in future if you want to change it to 60. If you use macro in your program, it is very simple to replace the value and we can change in only one place which will change the value in all places in your program.

Syntax: #define <MACRO_NAME> VALUE

Example:

Original declaration – #define AGE 50
Modified declaration – #define AGE 60

29. What is data type in C?

· Data types in C language are defined as the data storage format that a variable can store a data to perform a specific operation.

· Data types are used to define a variable before to use in a program.

· Size of variable, constant and array are determined by data types.

30. What is the difference between int, char, float & double data types?

· Integer data type allows a variable to store numeric values. The storage size of int data type is 2 or 4 or 8 byte. It varies depend upon the processor in the CPU.

· Character data type allows a variable to store only one character. Storage size of character data type is 1.

· Float data type allows a variable to store decimal values. Storage size of float data type is 4. This also varies depend upon the processor in the CP.

· Double data type is also same as float data type which allows up-to 10 digits after decimal.

31. What is the use of sizeof() function in C?

sizeof() function is used to find the memory space allocated for each data type in C.

32. What is modifier in C?

· The amount of memory space to be allocated for a variable is derived by modifiers.

· Modifiers are prefixed with basic data types to modify (either increase or decrease) the amount of storage space allocated to a variable.

· For example, storage space for int data type is 4 byte for 32 bit processor. We can increase the range by using long int which is 8 byte. We can decrease the range by using short int which is 2 byte.

33. What are different types of modifiers in C?

There are 5 modifiers available in C language. They are,

· short

· long

· signed

· unsigned

· long long

34. What is enum in C?

· Enumeration is a data type that consists of named integer constants as a list.

· It start with 0 (zero) by default and value is incremented by 1 for the sequential identifiers in the list.

35. What is void in C?

· Void is an empty data type that has no value.

· We use void data type in functions when we don’t want to return any value to the calling function.

· Example:

void sum (int a, int b); – This function won’t return any value to the calling function.
int sum (int a, int b); – This function will return value to the calling function.

· We use void data type in pointer like “void *p”. It means, pointer “p” is neither pointing to int data type nor char data type. It acts as generic pointer. We are using void pointer when we are not sure on the data type that this pointer will point to. We can use void pointer to refer either integer data or char data. But, this void pointer should not be dereferenced without explicit type casting.

· We use void in functions as “int function_name (void)”. Here void means, this function does not pass any argument.

36. What is token in C?

· C tokens are the basic buildings blocks in C language which are constructed together to write a C program.

· Each and every smallest individual unit in a C program are known as C tokens.

37. What are the types of C tokens?

C tokens are of six types. They are,

1. Keywords               (eg: int, while),

2. Identifiers               (eg: main, total),

3. Constants              (eg: 10, 20),

4. Strings                    (eg: “total”, “hello”),

5. Special symbols    (eg: (), {}),

6. Operators              (eg: +, /,-,*)

38. What is identifier in C?

· Each program elements in a C program are given a name called identifiers.

· Names given to identify Variables, functions and arrays are examples for identifiers.

· Example: x is a name given to integer variable in above program

39. What is keyword in C?

· Keywords are pre-defined words in a C compiler. Each keyword is meant to perform a specific function in a C program.

· Since keywords are referred names for compiler, they can’t be used as variable name.

40. List out some keywords available in C language.

· Below are some of keywords that C language offers.

· auto, double, int, struct, break, else, long, switch, case, enum, register, typedef, char, extern, return, union, const, float, short, unsigned, continue, for, signed, void, default, goto, sizeof, volatile, do, , if, static, while

41. What is constant in C?

· Constants refer to fixed values. They are also called as literals.

· C Constants are also like normal variables. But, only difference is, constant values can’t be modified by the program once they are defined. Constants may be belonging to any of the data type.

42. What are the types of constants in C?

· Integer constants

· Real or Floating point constants

· Octal & Hexadecimal constants

· Character constants

· String constants

· Backslash character constants

43. What is variable in C?

· C variable is a named location in a memory where a program can manipulate the data. This location is used to hold the value of the variable.

· The value of the C variable may get change in the program.

· C variable might be belonging to any of the data type like int, float, char etc.

44. What is the difference between constant and variable in C?

Constant values can’t be modified by the program once it is declared. But, variable values can be modified by the program.

45. Can variable name start with numbers?

No. Variable names can’t start with numbers as per the variable naming rule.

46. What is the difference between variable declaration and variable definition in C?

· Variable declaration tells the compiler about data type and size of the variable. Whereas, variable definition allocates memory to the variable

· Variable can be declared many times in a program. But, definition can happen only one time for a variable in a program.

· Variable declaration is for assignment of properties and identification to a variable. Whereas, variable definition is for assignments of storage space to a variable

47. What are the different types of variable in C?

1. Local variable

2. Global variable

3. Environment variable

48. What is local variable in C?

· The variables which are having scope/life only within the function are called local variables.

· These variables are declared within the function and can’t be accessed outside the function.

49. What is global variable in C?

· The variables which are having scope/life throughout the program are called global variables.

· Global variable is defined outside the main function. So, this variable is visible to main function and all other sub functions.

50. What is environment variable in C?

· Environment variable is a variable that will be available for all C applications and C programs.

· Once environment variables are exported, we can access them from anywhere in a C program without declaring and initializing in an application or C program.

51. What is operator in C?

· The symbols which are used to perform logical and mathematical operations in a C program are called C operators.

· These C operators join individual constants and variables to form expressions. Operators, functions, constants and variables are combined together to form expressions.

52. What are the different types of operators in C?

C language offers many types of operators. They are,

1. Arithmetic operators

2. Assignment operators

3. Relational operators

4. Logical operators

5. Bit wise operators

6. Conditional operators (ternary operators)

7. Increment/decrement operators

8. Special operators

53. What is the syntax for ternary operator in C?

· Ternary operator is same as if else control statement in C.

· Syntax     :        (Condition? true_value: false_value);

· Example:        (A > 100?  0:  1);

54. What is arithmetic operator in C?

· C Arithmetic operators are used to perform mathematical calculations like addition, subtraction, multiplication, division and modulus in C programs.

· Arithmetic operators are +, -, *, /, %

55. What is assignment operator in C?

· Assignment operators are used to assign the values to the variables.

· Assignment operators are =, +=, -=, /+, %= etc.

56. What is the relational operator in C?

· Relational operators are used to find the relation between two variables. i.e. to compare the values of two variables in a C program.

· Relational operators are >, <, >=, <=, ==, !=

57. What is the logical operator in C?

· Logical operators are used to perform logical operations on the given expressions.

· There are 3 logical operators in C language. They are,

1. logical AND (&&)

2. logical OR (||)

3. logical NOT (!)

58. What is bitwise operator in C?

· Bitwise operators are used to perform bit operations. Decimal values are converted into binary values which are the sequence of bits and bit wise operators work on these bits.

· Bit wise operators in C language are & (bitwise AND), | (bitwise OR), ~ (bitwise OR), ^ (XOR), << (left shift) and >> (right shift).

59. What are all decision control statements in C?

There are 3 types of decision making control statements in C language. They are,

1. if statements

2. if else statements

3. nested if statements

60. What are all loop control statements in C?

· Loop control statements in C are used to perform looping operations until the given condition is true. Control comes out of the loop statements once condition becomes false.

· There are 3 types of loop control statements in C language. They are,

1. for

2. while

3. do-while

61. What is the difference between while and do-while loops in C?

· While loop is executed only when given condition is true.

· Whereas, do-while loop is executed for first time irrespective of the condition. After executing while loop for first time, then condition is checked.

62. What is the difference between single equal “=” and double equal “==” operators in C?

· Single equal is an assignment operator used to assign the values to the variables.

· But, double equal is relational operator used to compare two variable values whether they are equal are not.

63. What is the difference between pre increment operator and post increment operator in C?

· Pre increment operator is used to increment variable value by 1 before assigning the value to the variable.

· Post increment operator is used to increment variable value by 1 after assigning the value to the variable.

64. What is the difference between pre decrement operator and post decrement operator?

· Pre decrement operator is used to decrement variable value by 1 before assigning the value to the variable.

· Post decrement operator is used to decrement variable value by 1 after assigning the value to the variable.

65. What is “&” and “*” operators in C?

· “*” Operator is used as pointer to a variable. Example: * a where * is pointer to the variable a.

· & operator is used to get the address of the variable. Example: &a will give address of a.

66. What will happen if break statement is not used in switch case in C?

· Switch case statements are used to execute only specific case statements based on the switch expression.

· If we do not use break statement at the end of each case, program will execute all consecutive case statements until it finds next break statement or till the end of switch case block.

67. Why is default statement used in switch case in C?

Switch case statements are used to execute only specific case statements based on the switch expression. If switch expression does not match with any case, default statements are executed by the program.

68. What is the use of “goto” statement?

goto statement is used to transfer the normal flow of a program to the specified label in the program. Below is the syntax for goto statement in C.

{
…….
goto label;
…….
…….
LABEL:
statements;
}

69. What value will be assigned to the variable X if a = 10, b = 20, c = 30, d = 40 in below expression?

X = a/b+c*d-c;

· The above arithmetic operation is performed based on the precedence of the operators.

· In above mentioned expression, c*d will be performed first. Then, a/b, then (c*d)-c, then (a/b) + ((c*d)-c).

· Please check the operator precedence table to know the priority and associativity of the C operators.

· Output of the above expression is 1170.

Example program:
#include <stdio.h>

#include <stdlib.h>

 

int main()

{

   int a = 10, b = 20, c = 30, d = 40, X ;

 

   X = a/b+c*d-c;

   printf(" Value of X = %d\n", X);

   return 0;

}

 Output : Value of X = 1170

70. What value is assigned to the below variables?

int X1 = 13/3;

int X2 = 13%3;

· The value of X1 is 4

· The value of X2 is 1

71. What is the difference between auto variable and register variable in C?

Storage class of all variables are auto by default unless we specify a variable is register or static or extern in C program.

· Both auto variable and register variable are local variables. Register variables are stored in register memory. Whereas, auto variables are stored in main CPU memory.

· Register variables will be accessed very faster than the normal/auto variables since they are stored in register memory rather than main memory.

· But, only limited variables can be used as register since register size is very low. (16 bits, 32 bits or 64 bits)

72. What is the difference between auto variable and static variable in C?

· Both auto and static variables are local variables.

· Static variables can retain the value of the variable between different function calls.

· But, scope of auto variable is within the function only. It can’t retain the value of the variable between different function calls.

73. Where should type cast function not be used in C?

· Type cast function should not be used in const and volatile declaration.

· Because, constant value can’t be modified by the program once they are defined.

· And, volatile variable values might keep on changing without any explicit assignment by the program as operating system will be modifying these values.

 74. How many arguments can be passed to a function in C?

· Any number of arguments can be passed to a function. There is no limit on this. Function arguments are stored in stack memory rather than heap memory. Stack memory allocation is depending on the operating system.

· So, any number of arguments can be passed to a function as much as stack has enough memory. Program may crash when stack overflows.

75. What is static function in C?

All functions are global by default in a C program/file. But, static keyword makes a function as a local function which can be accessed only by the program/file where it is declared and defined. Other programs/files can’t access these static functions.

76. If you want to execute C program even after main function is terminated, which function can be used? 

· “atexit()” function can be used if we want to execute any function after program is terminated normally.

· Syntax: int atexit (void (*func)(void));

· The function “func” will be called automatically without any arguments once program is terminated normally.

77. What is exit() function in C?

· exit() function terminates the program/process normally and returns the status code to the parent program/process.

· Syntax: void exit(int status)

78. Is it possible to call atexit() function more than once in a C program?

Yes. We can call atexit() function more than once. But, they will be executed in reverse order as a stack.

Example program:
#include <stdio.h> 

#include <stdlib.h>

 

void Exit1 (void)

{

   printf ("Exit1 function is called\n");

}

void Exit2 (void)

{

   printf ("Exit2 function is called \n");

}

 

int main (void)

{

   atexit (Exit1);

   atexit (Exit2);

   printf ("This is the end of this program.\n");

   return 0;

}

Output:
This is the end of this program.

Exit2 function is called

Exit1 function is called

79. What is the difference between exit() and return() in C?

· exit() is a system call which terminates current process. exit() is not an instruction of C language.

· Whereas, return() is a C language instruction/statement and it returns from the current function (i.e. provides exit status to calling function and provides control back to the calling function).

80. What is the use of “#define” in C?

#define is a pre-processor directive which is used to define constant value. This constant can be any of the basic data types.

81. What is the syntax for comments in C?

Below is the syntax for comments in C. The characters or words or anything which are given between “/*” and “*/”, won’t be considered by C compiler for compilation process. These will be ignored by C compiler during compilation.

Syntax: /* your comments here */

82. What is “##” operator in C?
## is a pre-processor macro in C. It is used to concatenate 2 tokens into one token.

Example program:
#include<stdio.h>

 

#define concatination(a,b) a ## b

 

int main ()

{

   int ab = 1000;

   printf("The concatenated value is:%d \n",concatination(a,b));

   return 0;

}

Output: The concatenated value is: 1000

83. How will you override an existing macro in C?
To override an existing macro, we need to undefine existing macro using “#undef”. Then, we need to define same macro again with new value.

84. What is pragma in C? Or how will you execute functions before and after main function in C program?
#pragma is a pre-processor macro in C. It is used to call a function before and after main function in a C program.

Example program:
#include <stdio.h>

 

void function1( );

void function2( );

 

#pragma startup function1

#pragma exit function2

 

int main( )

{

    printf ( "\n Now we are in main function" ) ;

    return 0;

}

void function1( )

{

    printf("\nFunction1 is called before main function call");

}

void function2( )

{

    printf ( "\nFunction2 is called just before end of " \

            "main function" ) ;"

}

Output:
Function1 is called before main function call
Now we are in main function
Function2 is called just before end of main function

85. How to check whether macro is defined or not in a C program?

“#ifdef” pre-processor directive checks whether particular macro is defined or not in a C program.

86. What is the difference between memcpy() & strcpy() functions in C?

· memcpy() function is used to copy a specified number of bytes from one memory to another. Whereas, strcpy() function is used to copy the contents of one string into another string.

· memcpy() function acts on memory rather than value. Whereas, strcpy() function acts on value rather than memory.

87. What is the difference between memcpy() & memmove() functions in C?

· memcpy()  function is is used to copy a specified number of bytes from one memory to another.

· memmove() function is used to copy a specified number of bytes from one memory to another or to overlap on same memory.

· Difference between memmove() and memcpy() is, overlap can happen on memmove(). Whereas, memory overlap won’t happen in memcpy() and it should be done in non-destructive way.

88. Is there any inbuilt library function in C to remove leading and trailing spaces from a string? How will you remove them in C?

· There is no inbuilt function to remove leading and trailing spaces from a string in C. We need to write our own function to remove them.

· We need to check first non-space character in given string. Then, we can copy that string from where non space character is found. Then, we can check whether any spaces are available in copied string from the end of the string. If space is found, we can copy ‘\0’ in that space until any character is found. Because, ‘\0’indicates the end of the string. Now, we have removed leading and trailing spaces in a given string.

89. What is the difference between strcpy() & strncpy() functions in C?

· strcpy( ) function copies whole content of one string into another string. Whereas, strncpy( ) function copies portion of contents of one string into another string.

· If destination string length is less than source string, entire/specified source string value won’t be copied into destination string in both cases.

90. Can array subscripts have negative value in C?

No. Array subscripts should not have negative value. Always, it should be positive.

91. What is the difference between array and string in C?

· Array can hold any of the data types. But, string can hold only char data type.

· Array size must be a constant value. So, array size can’t be changed once declared. But, string size can be modified using char pointer.

· Array is not ended with null character by default. But, string is ended with null (‘\0’) character by default.

92. What is pointer in C?

Pointer is a variable that stores/points the address of another variable. Normal variable stores the value of the variable whereas pointer variable stores the address of the variable.

Syntax: data_type *var_name;


Where, * is used to denote that “p” is pointer variable and not a normal variable.

93. What is null pointer in C?

Null pointer is a pointer which is pointing to nothing. Null pointer points to empty location in memory. Value of null pointer is 0. We can make a pointer to point to null as below.

int *p =  NULL;


char *p = NULL;

94. What is NULL in C?

NULL is a macro which is defined in C header files. The value of NULL macro is 0. It is defined in C header files as below.

#define NULL (void *) 0;

NULL is used for pointers only as it is defined as (void *) 0. It should not be used other than pointers. If NULL is assigned to a pointer, then pointer is pointing to nothing.

95. What is void pointer in C?

· Void pointer is a generic pointer that can be used to point another variable of any data type.

· Void pointer can store the address of variable belonging to any of the data type. So, void pointer is also called as general purpose pointer.

Note:
int pointer can be used to point a variable of int data type and char pointer can be used to point a variable of char data type.

96. What is dangling pointer in C?

When a pointer is pointing to non-existing memory location is called dangling pointer.

97. What is wild pointer in C?

Uninitialized pointers are called as wild pointers in C which points to arbitrary (random) memory location. This wild pointer may lead a program to behave wrongly or to crash.

98. What is file pointer in C?

· File pointer is a pointer which is used to handle and keep track on the files being accessed. A new data type called “FILE” is used to declare file pointer. This data type is defined in stdio.h file. File pointer is declared as FILE *fp. Where, ‘fp’ is a file pointer.

· fopen() function is used to open a file that returns a FILE pointer. Once file is opened, file pointer can be used to perform I/O operations on the file. fclose() function is used to close the file.

99. When can void pointer and null pointer be used in C?

Void pointer is a generic pointer that can be used to point another variable of any data type. Null pointer is a pointer which is pointing to nothing.

100. What is const pointer in C?

Const pointer is a pointer that can’t change the address of the variable that is pointing to.
Once const pointer is made to point one variable, we can’t change this pointer to point to any other variable. This pointer is called const pointer.

101. Is pointer arithmetic a valid one? Which arithmetic operation is not valid in pointer? Why?

Pointer arithmetic is not valid one. Pointer addition, multiplication and division are not allowed as these are not making any sense in pointer arithmetic.

But, two pointers can be subtracted to know how many elements are available between these two pointers.

102. Is void pointer arithmetic a valid one? Why?

Arithmetic operation on void pointer is not valid one. Void pointer is a generic pointer. It is not referring int, char or any other data type specifically. So, we need to cast void pointer to specific type before applying arithmetic operations.

Note:

· Pointer arithmetic itself is not valid one. Pointer addition, multiplication and division are not allowed as these are not making any sense in pointer arithmetic.

· But, two pointers can be subtracted to know how many elements are available between these two pointers.

103. What is the difference between null and zero?

NULL is a macro which is defined in C header files. The value of NULL macro is 0.
It is defined in C header files as below.
#define NULL (void *) 0;

· NULL is used for pointers only as it is defined as (void *) 0. It should not be used other than pointers. If NULL is assigned to a pointer, then pointer is pointing to nothing.

· 0 (zero) is a value.

104. What is the difference between null pointer and uninitialized pointer in C?

Null pointer is a pointer which is pointing to nothing. Null pointer points to empty location in memory. Value of null pointer is 0. We can make a pointer to point to null as below.

int *p =  NULL;
char *p = NULL;

Uninitialized pointers are called as wild pointers in C which points to arbitrary (random) memory location. This wild pointer may lead a program to behave wrongly or to crash.

105. Can array size be declared at run time?

Array size can’t be declared at run time. Size of array must be known during compilation time. So, array size should be declared before compilation.

· Correct example: char array [10];

· Wrong example: char array[i];

· Always, Array subscript should be positive and it should not be either negative or any variable name.

· If we really don’t know the size of an array, we can use dynamic memory allocation concepts in C which uses malloc(), calloc() functions to allocate memory during execution time.

106. What is memory leak in C?

· Memory leak occurs when memory is allocated but not released back to the operating system. Memory leakage increases unwanted memory usage. So, it reduces performance of the computer by reducing available memory.

· In modern operating systems, memory is released back to the operating system when application terminates.

107. What happens when we try to access null pointer in C?

NULL pointer is pointer that is pointing to nothing (No memory location). Accessing null pointer in C may lead a program to crash. So, Null pointer should not be accessed in a program.

108. What is meant by segmentation fault or memory fault in C?

Segmentation fault is a fault that occurs because of illegal/invalid memory access.
Illegal memory access means, When a program tries to access a memory location that is not allowed or when a program tries to access a memory location in a way that is not allowed.

109. What is meant by core dump in C?

· Core dump or core is a file, generated when a program is crashed or terminated abnormally because of segmentation fault or some other reason. Information of the memory used by a process is dumped in a file called core. This file is used for debugging purpose. Core dump has file name like “core.<process_id>”

· Core dump file is created in current working directory when a process terminates abnormally. Core dump is a typical error occurs because of illegal memory access.

· Core dump is also called as memory dump, storage dump or dump.

110. Can a pointer be freed more than once in C? What happens if do so? Or can a pointer be freed twice in C?

· 1st scenario: After freeing a pointer in a C program, freed memory might be reallocated by some other or same program luckily. In this scenario, freeing the same pointer twice won’t cause any issue.

· 2nd scenario: We can free a pointer. Then, we can allocate memory for same pointer variable. Then, we can use it and free it again. This is also not an issue.

· 3rd scenario: If we free the same pointer second time without reallocating memory to that pointer, then what happens? As per ANSI/ISO C standard, this is undefined behaviour. This undefined behaviour may cause anything to the program that we do not expect to happen.

111. What is the size of int pointer and char pointer in C?

· Pointer variable size is not depending on data type as pointer always stores the address of other variable which is always integer data type.

· So, any pointer (int, char, double, etc) size will be 2 for 16 bit processor, 4 for 32 bit processor and 8 for 64 bit processor.

· sizeof() operator can be used to evaluate size of a variable/pointer in C.

112. How will you print the value and address of a pointer variable (example int *p) in C?

· We can use printf (“%x”, p); statement to print the address that pointer “p” stores.

· We can use printf (“%d”, *p); statement to print the value of the pointer variable.

113. How will you print the value and address of a normal variable (example int p) in C?

We can use printf (“%x”, &p); statement to print the address that pointer “p” stores.

We can use printf (“%d”, p); statement to print the value of the normal variable.

114. What are library functions and their use in C language? Can we write our own functions and include them in C library?

· Library functions in C language are inbuilt functions which are grouped together and placed in a common place called library. The use of library function is to get the pre-defined output instead of writing our own code to get those outputs.

· Yes. We can write our own functions and include them in C library.

115. Can variable name be start with underscore in C?

Yes. A variable name can start with underscore in C programming language.

116. Can variable name have special symbols in C?

No. Except underscore (_), other special symbols are not allowed to use for naming the variables in C.

117. What is inline function in C?

· A normal function becomes inline function when function prototype of the function is prepended with keyword “inline”.

· The property of inline function is, compiler inserts the entire body of the function in the place where inline function name is used in the program.

· Advantage of inline function is, it does not require function call and does not return anything from the function.

· Disadvantage of inline function is, it increases file size as same function code is copied again and again in the program wherever it is called.

118. Is it possible to print “Hello World” without semicolon in C? How?

Yes. It is possible to print “Hello World” without semicolon in C program. Please refer below example program.

This program prints “Hello World” in console window and returns 11 which is the value of string length.

#include <stdio.h>

int main()

{
if(printf(“Hello World”))

{
/* Do nothing */ } }

119. What is the scope of local, global and environment variables in C?

· The scope of local variables will be within the function only. These variables are declared within the function and can’t be accessed outside the function.

· The scope of global variables will be throughout the program. These variables can be accessed from anywhere in the program. This variable is defined outside the main function. So, this variable is visible to main function and all other sub functions.

· Environment variable is a variable that will be available for all C applications and C programs. We can access these variables from anywhere in a C program without declaring and initializing in an application or C program.

120. Why are we using pointers in C?

· C Pointer is a variable that stores/points the address of another variable.

· C Pointer is used to allocate memory dynamically (i.e. at run time)

121. What is static variable in C?

Static variable is a variable that retains it’s value between different function calls.

122. What is extern and static function in C?

· By default, any function that is defined in a C file is extern. These functions can be used in any other source file of the same project which has many other files.

· When we declare/define a function as static, these functions can’t be used in other files of the same project.

· Also, if we want to use the same function name in different files of the same project, we can use static function which won’t through any compilation error for duplicate function name.

123. What is the difference between pointer and array in C?

· Array is a collection of variables belongings to the same data type. We can store group of data of same data type in an array.

· Pointer is a single variable that stores the address of other object/variable.

124. Can a variable be both volatile and constant in C?

Yes. A variable can be declared as both volatile and constant in C.

Const modifier does not allow changing the value of the variable by internal program. But, it does not mean that value of const variable should not be changed by external code. So, a variable can be both volatile and constant in C.

125. What is the use of main() function in C?

main() function is the function from where execution of any C program begins. So, main() function is mandatory for any C program.

Please refer 200 more C interview questions in our C interview home page. You can refer our C programming tutorial also if you need and dig into the C programming to get more knowledge.

___________________________________________ *** Endless***_____________________________________________

There are so many C interview questions that could be expected from any interviews. We have given many C questions below. Students are requested to find out the answers from our C programming language tutorial to enrich your skills.
1. What is the difference between #include “stdio.h” and #include <stdio.h> in C? 

2. What is the difference between array and linked list? 

3. What is recursion function in C? 

4. What is the difference between static array and dynamic array in C? 

5. What is pointer to pointer in C? 

6. What is stream in C? 

7. How will you swap 2 variables without using temp variable in C? 

8. What is operator precedence in C? 

9. What is the size of int, char, float and double data types in C? 

10. What is truncation in C? When does it happen? 

11. What are the properties of structure in C? 

12. What are the properties of union in C? 

13. What is self-referential structure in C? 

14. What are advantages and disadvantages of using macro in C? 

15. What is the difference between auto and register keywords in C? 

16. What is the use of bit field in C? 

17. What is bus error in C? 

18. Is it possible to reduce executable file size in C and how? 

19. What is stack memory in C? 

20. What is heap memory in C? 

21. In which memory, local variables are stored in C? 

22. In which memory, malloc(), calloc() ( dynamic memory functions ) are stored in C? 

23. While passing an array to a function as an argument, what actually is passed? 

24. What is high order and low order bytes in C? 

25. What is the maximum number of arguments that can be passed to a function? 

26. What is header file in C? 

27. Do you know why is semicolon used at the end of each line in C programs? 

28. What is the difference between getc(), getch() and getchar() in C? 

29. How to change the size of an array dynamically in C? 

30. What is errno() in C? 

31. Is it possible to return more than one values from a function in C? 

32. Consider following return statement, return 5 7 9; which value will be returned to the calling function? Either 5 or 7 or 9? 

33. What is function prototype in C? 

34. What is the purpose of fflush() function in C? 

35. What is the use of extern keyword in C? 

36. Can modulus operator be applied to float or double data type in C? Answer – No 

37. What is the difference between normal variable and pointer variable in C? 

38. What are all different types of pointers in C? 

39. What are all format specifiers in C? Why are they used? 

40. What is linked list? 

41.   What value will be assigned to X below if p = 5?
     X = *p++;
     X = ++ *p; 

42. What is hashing? 

43. What is static variable? Can static variable be declared in header file in C? 

44. Is it possible to have nested include files in C? 

45. What is the difference between printf() and sprintf() functions in C? 

46. What is linked list and circular linked list? 

47. What is the difference between character array and string in C? 

48. What is the difference between char const* p and const char* p in C language? 

49. What does implicit and explicit mean in C? 

50. What is the difference between enum and #define constant in C? 

51. What is alias in C? 

52. What are predefined macros in C language? 

53.   Which one is executed faster than other? Why?
     n++;
     n+1; 

54. Can a file other than header file be included in C program using #include? 

55. Is error handling done in C? What are all error handling functions in C? 

56. What is array boundary check? Is it done in C? 

57. What is null pointer assignment error in C? 

58. Can we assign null to a pointer after freeing them in C? 

59. What is page thrashing in C? 

60. Is it possible to determine the size of an allocated portion of memory for a program in C? 

61. What is sorting and list all the sorting methods in C? 

62. What is searching and list all the searching methods in C? 

63. Which is the quickest sorting method? 

64. Which is the quickest searching method? 

65. When should type cast not be used in C? 

66. What is difference between function and built in function in C? 

67. What is difference between linker and linkage? 

68. Which one (nested if or switch statement) is easy to use when we have more than 2 conditional expressions in C? 

69. What is argument in C? What is the difference between actual argument and formal argument in C language? 

70. What is the difference between internal and external static variables in C? 

71. What is modular programming? 

72. What is indirection in C? 

73. What is the difference between array and pointer in C? 

74. How many ways a pointer variable can be initialized in C? 

75. What is difference between text and binary modes in C? 

76. What is difference between structure and union in C? 

77. What is difference between structure and array in C? 

78. Is function declared or defined in header files in C? 

79. Where is extern, static and auto variable stored in memory? 

80. Where is register variable stored in memory? 

81. What is difference between for loop and while loop in C? 

82. Which data type a pointer variable belonging to in C? 

83. What is array of pointer or pointer array in C? 

84. Can a C program have more than one main() function? 

85. Can a structure have a pointer to itself in C? 

86. What is file in C? 

87. What are the types of files in C? 

88. What is file pointer in C? 

89. What is the difference between array of pointer and pointer to array in C? 

90. What is fopen(), fclose() in C? 

91. What is ftell in C? 

92. What is difference between constant pointer and pointer to a constant in C? 

93. Can main() function be called recursively in C? 

94. Can we compare 2 same structures in C? 

95. What is difference between syntax error and logical error in C? 

96. Is it correct to include all header files in a C program? 

97. How will you print back slash character in C? 

98. What is the difference between single and compound statements in C? 

99. Is it possible to pass entire structure to a function in C? How? 

100. Is macro better than function in C programming? 

101. Is using goto statement a best practice in C programming? 

102. What is the difference between break and continue statement in C? 

103. True or false? C is not case sensitive. 

104. Which header file needs to be included in C program to use printf() and scanf() functions? 

105. What is the difference between gets() and fgets() in C? 

106. What is data type in C language? 

107. What are the basic data types in C language? 

108. Which is used to fine the size of variable, array in C? Answer – data type 

109. What is int, char and floating point in C? 

110. What is the storage size of long long int in 16 bit processor in C? 

111. What is the storage size of long long int in 32 bit processor in C? 

112. What is the syntax for enum in C? 

113. What are derived data types in C? 

114. What are the types of tokens in C? 

115. What is keyword in C? 

116. What is identifier in C? 

117. What are constants in C? 

118. What are the types of constants in C? 

119. What are all the ways a constant can be used in C programming? 

120. What is type qualifier in C? 

121. What are the types of qualifiers in C? 

122. What is const keyword in C? 

123. What is volatile keyword in C? 

124. What is storage class specifier in C language? 

125. What are the types of storage class specifiers in C? 

126. Can all variables stored in register memory for faster access? 

127. What is auto specifier in C? 

128. What is static specifier in C? 

129. What is extern specifier in C? 

130. What is register specifier in C? 

131. What is array in C? 

132. What are the different types of array in C language? 

133. How are data stored in 2 dimensional arrays in C? 

134. What is string in C language? 

135. What is the difference between strcat() and strncat() functions in C? 

136. Which string function can be used to compare two strings irrespective of the case in C? 

137. Can the content of a pointer be a string in C? 

138. What is the size of int pointer and char pointer in C? 

139. What is function in C? 

140. Why are functions used in C language? 

141. What is meant by function declaration, function call and function definition in C? 

142. How can we call a function in C program? 

143. What is call by value in C? 

144. What is call by reference in C? 

145. What is the difference between function declaration and function definition in C? 

146. Can a function be called either with or without arguments in C? 

147. When a function can return some value to the calling function in C program? 

148. When a function can’t return any value to the calling function in C program? 

149. Is it possible to return more than one value from a function in C program? 

150. What can be done if we want to return many values from a function in C program? 

151. What is library function or inbuilt function in C programming? 

152. What are the advantages of using library functions over writing our own functions in C      program? 

153. What does each library function contain in C? 

154. All dynamic memory allocation functions are declared in which header file in C? 

155. Is exit() function declared in which header file in C? 

156. What is the difference between header file and precompiled version of header file in C? 

157. What is command line argument in C? 

158. How will you pass arguments to the main function in C? 

159. What is variable length argument in C? 

160. How is variable length argument denoted in C? 

161. Variable length argument functions are declared in which header file in C? 

162. Which function is must in a C program? 

163. How many times a function can be called in a C program? 

164. Is main function necessary in compilation time in C? Or Can we compile a program without main() function in C? 

165. Can we execute a program without main() function in C? 

166. What are the types of functions in C language? 

167. What is the output for the below?
      C = floor(5.7);
      C = ceil(5.7); 

168. Which header file supports abs() function in C? 

169. Which library function is used to check whether character is alphabetic or not? 

170. Which library function is used to check whether character is alphanumeric or not? 

171. What is buffer manipulation function in C? 

172. Which function is used to modify system date in C? 

173. Which function is used to get current system time in C? 

174. What is dynamic memory allocation in C? 

175. What are the dynamic memory allocation functions in C? 

176. What is malloc() in C? 

177. What is calloc() in C? 

178. What is realloc() in C 

179. What is free() in C? 

180. What is the difference between malloc() and calloc() function in C? 

181. What happens if you try to allocate memory for the same pointer variable   twice using malloc() function in C? 

182. What happens if you try to free the memory for the same pointer variable twice that was allocated using malloc() function in C? 

183. What is the difference between static memory allocation and dynamic memory allocation in C? 

184. What is type casting in C? 

185. How will you convert string into integer or float in C? 

186. How will you convert integer into string in C? 

187. What is structure in C? 

188. What is member in a C structure? 

189. How can we access structure members in C? 

190. Can you copy one structure into another in C? How? 

191. What is the difference between variable, array and structure in C? 

192. What are the uses of structures in C? 

193. What is array of structure or structure array in C? 

194. Ca we have more than one structure variable declared for one structure in C? 

195. What is nested structure in C? 

196. How are structure members stored in memory? 

197. What is structure padding in C? 

198. How to avoid structure padding in C? 

199. Why is structure memory size not always same as we expected? 

200. What is typedef in C? 

100 C Interview Questions & Answers 
1) How do you construct an increment statement or decrement statement in C?
There are actually two ways you can do this. One is to use the increment operator ++ and decrement operator –. For example, the statement “x++” means to increment the value of x by 1. Likewise, the statement “x –” means to decrement the value of x by 1. Another way of writing increment statements is to use the conventional + plus sign or – minus sign. In the case of “x++”, another way to write it is “x = x +1”.
2) What is the difference between Call by Value and Call by Reference?
When using Call by Value, you are sending the value of a variable as parameter to a function, whereas Call by Reference sends the address of the variable. Also, under Call by Value, the value in the parameter is not affected by whatever operation that takes place, while in the case of Call by Reference, values can be affected by the process within the function.
3) Some coders debug their programs by placing comment symbols on some codes instead of deleting it. How does this aid in debugging?
Placing comment symbols /* */ around a code, also referred to as “commenting out”, is a way of isolating some codes that you think maybe causing errors in the program, without deleting the code. The idea is that if the code is in fact correct, you simply remove the comment symbols and continue on. It also saves you time and effort on having to retype the codes if you have deleted it in the first place.
4) What is the equivalent code of the following statement in WHILE LOOP format?
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for (a=1; a<=100; a++)



printf ("%d\n", a * a);




	
	for (a=1; a&lt;=100; a++)

 printf (&quot;%d\n&quot;, a * a);


 Answer:
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a=1;



while (a<=100) {



printf ("%d\n", a * a);




	
	a=1;

 while (a&lt;=100) {

 printf (&quot;%d\n&quot;, a * a);

 a++;

 

}



5) What is a stack?
A stack is one form of a data structure. Data is stored in stacks using the FILO (First In Last Out) approach. At any particular instance, only the top of the stack is accessible, which means that in order to retrieve data that is stored inside the stack, those on the upper part should be extracted first. Storing data in a stack is also referred to as a PUSH, while data retrieval is referred to as a POP.
6) What is a sequential access file?
When writing programs that will store and retrieve data in a file, it is possible to designate that file into different forms. A sequential access file is such that data are saved in sequential order: one data is placed into the file after another. To access a particular data within the sequential access file, data has to be read one data at a time, until the right one is reached.
7) What is variable initialization and why is it important?
This refers to the process wherein a variable is assigned an initial value before it is used in the program. Without initialization, a variable would have an unknown value, which can lead to unpredictable outputs when used in computations or other operations.
8 What is spaghetti programming?
Spaghetti programming refers to codes that tend to get tangled and overlapped throughout the program. This unstructured approach to coding is usually attributed to lack of experience on the part of the programmer. Spaghetti programing makes a program complex and analyzing the codes difficult, and so must be avoided as much as possible.
9) Differentiate Source Codes from Object Codes
Source codes are codes that were written by the programmer. It is made up of the commands and other English-like keywords that are supposed to instruct the computer what to do. However, computers would not be able to understand source codes. Therefore, source codes are compiled using a compiler. The resulting outputs are object codes, which are in a format that can be understood by the computer processor. In C programming, source codes are saved with the file extension .C, while object codes are saved with the file extension .OBJ
10) In C programming, how do you insert quote characters (‘ and “) into the output screen? 
This is a common problem for beginners because quotes are normally part of a printf statement. To insert the quote character as part of the output, use the format specifiers \’ (for single quote), and \” (for double quote).
11) What is the use of a ‘\0’ character?
It is referred to as a terminating null character, and is used primarily to show the end of a string value.
12) What is the difference between the = symbol and == symbol?
The = symbol is often used in mathematical operations. It is used to assign a value to a given variable. On the other hand, the == symbol, also known as “equal to” or “equivalent to”, is a relational operator that is used to compare two values.
13) What is the modulus operator?
The modulus operator outputs the remainder of a division. It makes use of the percentage (%) symbol. For example: 10 % 3 = 1, meaning when you divide 10 by 3, the remainder is 1.
14) What is a nested loop?
A nested loop is a loop that runs within another loop. Put it in another sense, you have an inner loop that is inside an outer loop. In this scenario, the inner loop is performed a number of times as specified by the outer loop. For each turn on the outer loop, the inner loop is first performed.
15) Which of the following operators is incorrect and why? ( >=, <=, <>, ==)
<> is incorrect. While this operator is correctly interpreted as “not  equal to” in writing conditional statements, it is not the proper operator to be used in C programming. Instead, the operator  !=  must be used to indicate “not equal to” condition.
16) Compare and contrast compilers from interpreters.
Compilers and interpreters often deal with how program codes are executed. Interpreters execute program codes one line at a time, while compilers take the program as a whole and convert it into object code, before executing it. The key difference here is that in the case of interpreters, a program may encounter syntax errors in the middle of execution, and will stop from there. On the other hand, compilers check the syntax of the entire program and will only proceed to execution when no syntax errors are found.
17) How do you declare a variable that will hold string values? 
The char keyword can only hold 1 character value at a time. By creating an array of characters, you can store string values in it. Example: “char MyName[50]; ” declares a string variable named MyName that can hold a maximum of 50 characters.
18) Can the curly brackets { } be used to enclose a single line of code?
While curly brackets are mainly used to group several lines of codes, it will still work without error if you used it for a single line. Some programmers prefer this method as a way of organizing codes to make it look clearer, especially in conditional statements. 
19) What are header files and what are its uses in C programming?
Header files are also known as library files. They contain two essential things: the definitions and prototypes of functions being used in a program. Simply put, commands that you use in C programming are actually functions that are defined from within each header files. Each header file contains a set of functions. For example: stdio.h is a header file that contains definition and prototypes of commands like printf and scanf. 
20) What is syntax error?
Syntax errors are associated with mistakes in the use of a programming language. It maybe a command that was misspelled or a command that must was entered in lowercase mode but was instead entered with an upper case character. A misplaced symbol or lack of symbol, somewhere within a line of code can also lead to syntax error.
21) What are variables and it what way is it different from constants?
Variables and constants may at first look similar in a sense that both are identifiers made up of one character or more characters (letters, numbers and a few allowable symbols). Both will also hold a particular value.  Values held by a variable can be altered throughout the program, and can be used in most operations and computations. Constants are given values at one time only, placed at the beginning of a program. This value is not altered in the program. For example, you can assigned a constant named PI and give it a value 3.1415.  You can then use it as PI in the program, instead of having to write 3.1415 each time you need it. 
22) How do you access the values within an array?
Arrays contain a number of elements, depending on the size you gave it during variable declaration. Each element is assigned a number from 0 to number of elements-1. To assign or retrieve the value of a particular element, refer to the element number. For example: if you have a declaration that says “intscores[5];”, then you have 5 accessible elements, namely: scores[0], scores[1], scores[2], scores[3] and scores[4].
23) Can I use  “int” data type to store the value 32768? Why?
No. “int” data type is capable of storing values from -32768 to 32767. To store 32768, you can use “long int” instead. You can also use “unsigned int”, assuming you don’t intend to store negative values.
24) Can two or more operators such as \n and \t be combined in a single line of program code?
Yes, it’s perfectly valid to combine operators, especially if the need arises. For example: you can have a code like ” printf (“Hello\n\n\’World\'”) ” to output the text “Hello” on the first line and “World” enclosed in single quotes to appear on the next two lines. 
25) Why is it that not all header files are declared in every C program?
The choice of declaring a header file at the top of each C program would depend on what commands/functions you will be using in that program. Since each header file contains different function definitions and prototype, you would be using only those header files that would contain the functions you will need. Declaring all header files in every program would only increase the overall file size and load of the program, and is not considered a good programming style.
26) When is the “void” keyword used in a function?
When declaring functions, you will decide whether that function would be returning a value or not. If that function will not return a value, such as when the purpose of a function is to display some outputs on the screen, then “void” is to be placed at the leftmost part of the function header. When a return value is expected after the function execution, the data type of the return value is placed instead of “void”.
27) What are compound statements?
Compound statements are made up of two or more program statements that are executed together. This usually occurs while handling conditions wherein a series of statements are executed when a TRUE or FALSE is evaluated. Compound statements can also be executed within a loop. Curly brackets { } are placed before and after compound statements.
28) What is the significance of an algorithm to C programming?
Before a program can be written, an algorithm has to be created first. An algorithm provides a step by step procedure on how a solution can be derived. It also acts as a blueprint on how a program will start and end, including what process and computations are involved.
29) What is the advantage of an array over individual variables?
When storing multiple related data, it is a good idea to use arrays. This is because arrays are named using only 1 word followed by an element number. For example: to store the 10 test results of 1 student, one can use 10 different variable names (grade1, grade2, grade3… grade10). With arrays, only 1 name is used, the rest are accessible through the index name (grade[0], grade[1], grade[2]… grade[9]).
30) Write a loop statement that will show the following output:
1

12

123

1234

12345

Answer:
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for (a=1; a<=5; i++) {



for (b=1; b<=a; b++)



printf("%d",b);




	
	for (a=1; a&lt;=5; i++) {

 

for (b=1; b&lt;=a; b++)

 

printf(&quot;%d&quot;,b);

 

printf(&quot;\n&quot;);

 

}



31) What is wrong in this statement?  scanf(“%d”,whatnumber); 
An ampersand & symbol must be placed before the variable name whatnumber. Placing & means whatever integer value is entered by the user is stored at the “address” of the variable name. This is a common mistake for programmers, often leading to logical errors.
32) How do you generate random numbers in C?
Random numbers are generated in C using the rand() command. For example: anyNum = rand() will generate any integer number beginning from 0, assuming that anyNum is a variable of type integer.
33) What could possibly be the problem if a valid function name such as tolower() is being reported by the C compiler as undefined?
The most probable reason behind this error is that the header file for that function was not indicated at the top of the program. Header files contain the definition and prototype for functions and commands used in a C program. In the case of “tolower()”, the code “#include <ctype.h>” must be present at the beginning of the program.
34) What are comments and how do you insert it in a C program?
Comments are a great way to put some remarks or description in a program. It can serves as a reminder on what the program is all about, or a description on why a certain code or function was placed there in the first place. Comments begin with /* and ended by */ characters. Comments can be a single line, or can even span several lines. It can be placed anywhere in the program.
35) What is debugging?
Debugging is the process of identifying errors within a program. During program compilation, errors that are found will stop the program from executing completely. At this state, the programmer would look into the possible portions where the error occurred. Debugging ensures the removal of errors, and plays an important role in ensuring that the expected program output is met.

36) What does the && operator do in a program code?
The && is also referred to as AND operator. When using this operator, all conditions specified must be TRUE before the next action can be performed. If you have 10 conditions and all but 1 fails to evaluate as TRUE, the entire condition statement is already evaluated as FALSE.
37) In C programming, what command or code can be used to determine if a number of odd or even?
There is no single command or function in C that can check if a number is odd or even. However, this can be accomplished by dividing that number by 2, then checking the remainder. If the remainder is 0, then that number is even, otherwise, it is odd. You can write it in code as:
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if (num % 2 == 0)



printf("EVEN");



else




	
	if (num % 2 == 0)

 

printf(&quot;EVEN&quot;);

 

else

 

printf(&quot;ODD&quot;);


38) What does the format %10.2 mean when included in a printf statement?
This format is used for two things: to set the number of spaces allotted for the output number and to set the number of decimal places. The number before the decimal point is for the allotted space, in this case it would allot 10 spaces for the output number. If the number of space occupied by the output number is less than 10, addition space characters will be inserted before the actual output number. The number after the decimal point sets the number of decimal places, in this case, it’s 2 decimal spaces. 
39) What are logical errors and how does it differ from syntax errors?
Program that contains logical errors tend to pass the compilation process, but the resulting output may not be the expected one. This happens when a wrong formula was inserted into the code, or a wrong sequence of commands was performed. Syntax errors, on the other hand, deal with incorrect commands that are misspelled or not recognized by the compiler.
40) What are the different types of control structures in programming?
There are 3 main control structures in programming: Sequence, Selection and Repetition. Sequential control follows a top to bottom flow in executing a program, such that step 1 is first perform, followed by step 2, all the way until the last step is performed. Selection deals with conditional statements, which mean codes are executed depending on the evaluation of conditions as being TRUE or FALSE. This also means that not all codes may be executed, and there are alternative flows within. Repetitions are also known as loop structures, and will repeat one or two program statements set by a counter.
41) What is || operator and how does it function in a program?
The || is also known as the OR operator in C programming. When using || to evaluate logical conditions, any condition that evaluates to TRUE will render the entire condition statement as TRUE.
42) Can the “if” function be used in comparing strings?
No. “if” command can only be used to compare numerical values and single character values. For comparing string values, there is another function called strcmp that deals specifically with strings.
43) What are preprocessor directives?
Preprocessor directives are placed at the beginning of every C program. This is where library files are specified, which would depend on what functions are to be used in the program. Another use of preprocessor directives is the declaration of constants. Preprocessor directives begin with the # symbol.
44) What will be the outcome of the following conditional statement if the value of variable s is 10?
s >=10 && s < 25 && s!=12
The outcome will be TRUE. Since the value of s is 10, s >= 10 evaluates to TRUE because s is not greater than 10 but is still equal to 10. s< 25 is also TRUE since 10 is less then 25. Just the same, s!=12, which means s is not equal to 12, evaluates to TRUE. The && is the AND operator, and follows the rule that if all individual conditions are TRUE, the entire statement is TRUE.
45) Describe the order of precedence with regards to operators in C.
Order of precedence determines which operation must first take place in an operation statement or conditional statement. On the top most level of precedence are the unary operators !, +, – and &. It is followed by the regular mathematical operators (*, / and modulus % first, followed by + and -). Next in line are the relational operators <, <=, >= and >. This is then followed by the two equality operators == and !=. The logical operators && and || are next evaluated. On the last level is the assignment operator =.
46) What is wrong with this statement? myName = “Robin”;
You cannot use the = sign to assign values to a string variable. Instead, use the strcpy function. The correct statement would be: strcpy(myName, “Robin”);
47) How do you determine the length of a string value that was stored in a variable?
To get the length of a string value, use the function strlen(). For example, if you have a variable named FullName, you can get the length of the stored string value by using this statement: I = strlen(FullName); the variable I will now have the character length of the string value.

48) Is it possible to initialize a variable at the time it was declared?

Yes, you don’t have to write a separate assignment statement after the variable declaration, unless you plan to change it later on.  For example: char planet[15] = “Earth”; does two things: it declares a string variable named planet, then initializes it with the value “Earth”.
49) Why is C language being considered a middle level language?
This is because C language is rich in features that make it behave like a high level language while at the same time can interact with hardware using low level methods. The use of a well structured approach to programming, coupled with English-like words used in functions, makes it act as a high level language. On the other hand, C can directly access memory structures similar to assembly language routines. 
50) What are the different file extensions involved when programming in C?
Source codes in C are saved with .C file extension. Header files or library files have the .H file extension. Every time a program source code is successfully compiled, it creates an .OBJ object file, and an executable .EXE file. 
51) What are reserved words?
Reserved words are words that are part of the standard C language library. This means that reserved words have special meaning and therefore cannot be used for purposes other than what it is originally intended for. Examples of reserved words are int, void, and return.
52) What are linked list?
A linked list is composed of nodes that are connected with another. In C programming, linked lists are created using pointers. Using linked lists is one efficient way of utilizing memory for storage.
53) What is FIFO?
In C programming, there is a data structure known as queue. In this structure, data is stored and accessed using FIFO format, or First-In-First-Out. A queue represents a line wherein the first data that was stored will be the first one that is accessible as well.
54) What are binary trees?
Binary trees are actually an extension of the concept of linked lists. A binary tree has two pointers, a left one and a right one. Each side can further branch to form additional nodes, which each node having two pointers as well.
55) Not all reserved words are written in lowercase. TRUE or FALSE?
FALSE. All reserved words must be written in lowercase; otherwise the C compiler would interpret this as unidentified and invalid.
56) What is the difference between the expression “++a”  and “a++”?
In the first expression, the increment would happen first on variable a, and the resulting value will be the one to be used. This is also known as a prefix increment. In the second expression, the current value of variable a would the one to be used in an operation, before the value of a itself is incremented. This is also known as postfix increment.
57) What would happen to X in this expression: X += 15;  (assuming the value of X is 5)
X +=15 is a short method of writing X = X + 15, so if the initial value of X is 5, then 5 + 15 = 20.
58) In C language, the variables NAME, name, and Name are all the same. TRUE or FALSE?
FALSE. C language is a case sensitive language. Therefore, NAME, name and Name are three uniquely different variables.
59) What is an endless loop?
An endless loop can mean two things. One is that it was designed to loop continuously until the condition within the loop is met, after which a break function would cause the program to step out of the loop. Another idea of an endless loop is when an incorrect loop condition was written, causing the loop to run erroneously forever. Endless loops are oftentimes referred to as infinite loops.
60) What is a program flowchart and how does it help in writing a program?
A flowchart provides a visual representation of the step by step procedure towards solving a given problem. Flowcharts are made of symbols, with each symbol in the form of different shapes. Each shape may represent a particular entity within the entire program structure, such as a process, a condition, or even an input/output phase.
61) What is wrong with this program statement? void = 10;
The word void is a reserved word in C language. You cannot use reserved words as a user-defined variable.
62) Is this program statement valid? INT = 10.50;
Assuming that INT is a variable of type float, this statement is valid. One may think that INT is a reserved word and must not be used for other purposes. However, recall that reserved words are express in lowercase, so the C compiler will not interpret this as a reserved word.
63) What are actual arguments?
When you create and use functions that need to perform an action on some given values, you need to pass these given values to that function. The values that are being passed into the called function are referred to as actual arguments. 
64) What is a newline escape sequence?
A newline escape sequence is represented by the \n character. This is used to insert a new line when displaying data in the output screen. More spaces can be added by inserting more \n characters. For example, \n\n would insert two spaces. A newline escape sequence can be placed before the actual output expression or after. 
65) What is output redirection?
It is the process of transferring data to an alternative output source other than the display screen. Output redirection allows a program to have its output saved to a file. For example, if you have a program named COMPUTE, typing this on the command line as COMPUTE >DATA can accept input from the user, perform certain computations, then have the output redirected to a file named DATA, instead of showing it on the screen.
66) What are run-time errors?
These are errors that occur while the program is being executed. One common instance wherein run-time errors can happen is when you are trying to divide a number by zero. When run-time errors occur, program execution will pause, showing which program line caused the error. 
67) What is the difference between functions abs() and fabs()?
These 2 functions basically perform the same action, which is to get the absolute value of the given value. Abs() is used for integer values, while fabs() is used for floating type numbers. Also, the prototype for abs() is under <stdlib.h>, while fabs() is under <math.h>.
68) What are formal parameters?
In using functions in a C program, formal parameters contain the values that were passed by the calling function. The values are substituted in these formal parameters and used in whatever operations as indicated within the main body of the called function.
69) What are control structures?
Control structures take charge at which instructions are to be performed in a program. This means that program flow may not necessarily move from one statement to the next one, but rather some alternative portions may need to be pass into or bypassed from, depending on the outcome of the conditional statements. 
70) Write a simple code fragment that will check if a number is positive or negative.
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If (num>=0)



printf("number is positive");



else




	
	If (num&gt;=0)

 

printf(&quot;number is positive&quot;);

 

else

 

printf (&quot;number is negative&quot;);


71) When is a “switch” statement preferable over an “if” statement?
The switch statement is best used when dealing with selections based on a single variable or expression. However, switch statements can only evaluate integer and character data types.
72) What are global variables and how do you declare them?
Global variables are variables that can be accessed and manipulated anywhere in the program. To make a variable global, place the variable declaration on the upper portion of the program, just after the preprocessor directives section.
73) What are enumerated types?
Enumerated types allow the programmer to use more meaningful words as values to a variable. Each item in the enumerated type variable is actually associated with a numeric code. For example, one can create an enumerated type variable named DAYS whose values are Monday, Tuesday… Sunday. 
74) What does the function toupper() do?
It is used to convert any letter to its upper case mode. Toupper() function prototype is declared in <ctype.h>. Note that this function will only convert a single character, and not an entire string.
75) Is it possible to have a function as a parameter in another function?
Yes, that is allowed in C programming. You just need to include the entire function prototype into the parameter field of the other function where it is to be used.
76) What are multidimensional arrays?
Multidimensional arrays are capable of storing data in a two or more dimensional structure. For example, you can use a 2 dimensional array to store the current position of pieces in a chess game, or position of players in a tic-tac-toe program.
77) Which function in C can be used to append a string to another string?
The strcat function. It takes two parameters, the source string and the string value to be appended to the source string.

78) What is the difference between functions getch() and getche()?
Both functions will accept a character input value from the user. When using getch(), the key that was pressed will not appear on the screen, and is automatically captured and assigned to a variable. When using getche(), the key that was pressed by the user will appear on the screen, while at the same time being assigned to a variable. 
79) Dothese two program statements perform the same output? 1) scanf(“%c”, &letter);  2) letter=getchar()
Yes, they both do the exact same thing, which is to accept the next key pressed by the user and assign it to variable named letter.
80) What are structure types in C?
Structure types are primarily used to store records. A record is made up of related fields. This makes it easier to organize a group of related data.
81) What does the characters “r” and “w” mean when writing programs that will make use of files?
“r” means “read” and will open a file as input wherein data is to be retrieved. “w” means “write”, and will open a file for output. Previous data that was stored on that file will be erased.
82) What is the difference between text files and binary files?
Text files contain data that can easily be understood by humans. It includes letters, numbers and other characters. On the other hand, binary files contain 1s and 0s that only computers can interpret. 
83) is it possible to create your own header files?
Yes, it is possible to create a customized header file. Just include in it the function prototypes that you want to use in your program, and use the #include directive followed by the name of your header file.
84) What is dynamic data structure?
Dynamic data structure provides a means for storing data more efficiently into memory. Using dynamic memory allocation, your program will access memory spaces as needed. This is in contrast to static data structure, wherein the programmer has to indicate a fix number of memory space to be used in the program.

85) What are the different data types in C?
The basic data types are int, char, and float. Int is used to declare variables that will be storing integer values. Float is used to store real numbers. Char can store individual character values.

86) What is the general form of a C program?
A C program begins with the preprocessor directives, in which the programmer would specify which header file and what constants (if any) to be used. This is followed by the main function heading. Within the main function lies the variable declaration and program statement.

87) What is the advantage of a random access file?
If the amount of data stored in a file is fairly large, the use of random access will allow you to search through it quicker. If it had been a sequential access file, you would have to go through one record at a time until you reach the target data. A random access file lets you jump directly to the target address where data is located. 
88) In a switch statement, what will happen if a break statement is omitted?
If a break statement was not placed at the end of a particular case portion? It will move on to the next case portion, possibly causing incorrect output.
89) Describe how arrays can be passed to a user defined function
One thing to note is that you cannot pass the entire array to a function. Instead, you pass to it a pointer that will point to the array first element in memory. To do this, you indicate the name of the array without the brackets.
90) What are pointers?
Pointers point to specific areas in the memory. Pointers contain the address of a variable, which in turn may contain a value or even an address to another memory.
91) Can you pass an entire structure to functions?
Yes, it is possible to pass an entire structure to a function in a call by method style. However, some programmers prefer declaring the structure globally, then pass a variable of that structure type to a function. This method helps maintain consistency and uniformity in terms of argument type.
92) What is gets() function?
The gets() function allows a full line data entry from the user. When the user presses the enter key to end the input, the entire line of characters is stored to a string variable. Note that the enter key is not included in the variable, but instead a null terminator \0 is placed after the last character.
93) The % symbol has a special use in a printf statement. How would you place this character as part of the output on the screen?
You can do this by using %% in the printf statement. For example, you can write printf(“10%%”) to have the output appear as 10% on the screen. 
94) How do you search data in a data file using random access method?
Use the fseek() function to perform random access input/ouput on a file. After the file was opened by the fopen() function, the fseek would require three parameters to work: a file pointer to the file, the number of bytes to search, and the point of origin in the file.
95) Are comments included during the compilation stage and placed in the EXE file as well?
No, comments that were encountered by the compiler are disregarded. Comments are mostly for the guidance of the programmer only and do not have any other significant use in the program functionality.
96) Is there a built-in function in C that can be used for sorting data?
Yes, use the qsort() function. It is also possible to create user defined functions for sorting, such as those based on the balloon sort and bubble sort algorithm. 
97) What are the advantages and disadvantages of a heap?
Storing data on the heap is slower than it would take when using the stack. However, the main advantage of using the heap is its flexibility. That’s because memory in this structure can be allocated and remove in any particular order. Slowness in the heap can be compensated if an algorithm was well designed and implemented. 
98) How do you convert strings to numbers in C?
You can write you own functions to do string to number conversions, or instead use C’s built in functions. You can use atof to convert to a floating point value, atoi to convert to an integer value, and atol to convert to a long integer value.
99) Create a simple code fragment that will swap the values of two variables num1 and num2.
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int temp;



temp = num1;



num1 = num2;




	
	int temp;

 

temp = num1;

 

num1 = num2;

 

num2 = temp;


100) What is the use of a semicolon (;) at the end of every program statement?
It has to do with the parsing process and compilation of the code. A semicolon acts as a delimiter, so that the compiler knows where each statement ends, and can proceed to divide the statement into smaller elements for syntax checking.
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