Multiple Files / Header Guards:
· What is a preprocessor and what does it do?
· The C preprocessor is a macro processor that is used automatically by the C compiler to transform your program before actual compilation. It is called a macro processor because it allows you to define macros, which are brief abbreviations for longer constructs.
· What is a preprocessor directive?
· Preprocessor directives are lines included in a program that begin with the character #, which makes them different from a typical source code text. They are invoked by the compiler to process some programs before compilation. Preprocessor directives change the text of the source code and the result is a new source code without these directives.
· How do you write an include directive for a file in the same directory?
· #include “file.h”
· How do you write an include directive for a file in the system's standard library?
· #include <stdio.h>
· What is a #define directive and when is it used?
· The #define directive is used to define values or macros that are used by the preprocessor to manipulate the program source code before it is compiled.
· What is a header guard? 
· Header guards are little pieces of code that protect the contents of a header file from being included more than once.
· How do you write a header guard?
· #ifndef MY_SYMBOL_H
#define MY_SYMBOL_H
#endif /* MY_SYMBOL_H */
· What potential problems can occur if a programmer fails to include a header guard?
· Without a header guard, a code file could end up with multiple (identical) copies of a given type definition, which the compiler will flag as an error.
· What are the benefits of using multiple files in program development?
· easier to navigate than scroll through one huge file.
· make recompile works only on files related to the change.
· various parts of the program can be programmed by different people.
· code from some files can be put into libraries for future reuse.
· What parts of a program belong in a code file versus a header file?
· Function prototypes, macros, and structs belong in a header file.
· Functions themselves belong in a code file.
· Without a makefile, how is the gcc command written to compile multiple code files?
· gcc -Wall main.c functions.c

Structs:
· What is a structure? 
· Structure is a user-defined datatype in C language which allows us to combine data of different types together.
· What types of data can it hold?
· Any data type, including other structs.
· What is typedef? 
· It is used to create an additional name for another data type, but does not create a new type
· Is typedef required to use a struct?
· No
· How do you write a structure definition?
· typedef struct GradesInfo_struct {
·    int midterm1;
·    int midterm2;
·    int midterm3;
·    double average;
· } GradesInfo;
· Can you nest structures (i.e. use a structure within a structure)? 
· typedef struct StudentInfo_struct {
·    char firstName[20];
·    char lastName[20];
·    GradesInfo grades;
· } StudentInfo;
· How do you access data members within a structure?
· For loop, syntax: student[i].grades.average
· How do you access the data members of a structure that are nested inside another structure?
· write a variable name of the outer structure, followed by a dot( . ) operator, followed by the variable of the inner structure, followed by a dot( . )
· How do you assign values to a data member within a structure? 
· For most variable types, the same way you’d do it using scanf()
· For character arrays, a for loop is necessary
· How do you print values from a data member within a structure?
· Dot notation

Pointers:
· What is a pointer?
· A pointer is a variable whose value is the address of another variable, i.e., direct address of the memory location.
· How do you declare a pointer?
· int* ptr;
· How can you initialize a pointer and what is that value?
· ptr = &a;
· What type of data does a pointer store?
· Memory address
· How is data assigned to a pointer?
· Address-of operator &
· What does it mean to dereference a pointer?
· Dereferencing is used to access or manipulate data contained in memory location pointed to by a pointer.
· How is a pointer used with a struct?
· Pointers to structs hold the entire memory address of a struct contents.
· What happens when a variable is passed by pointer?
· When we pass a pointer as an argument instead of a variable then the address of the variable is passed instead of the value.
· What does it mean when a function is defined with a pointer data type?
· A function pointer is a variable that stores the address of a function that can later be called through that function pointer.
· What is the difference between pass by value and pass by pointer?
· The difference between pass-by-pointer and pass-by-value is that modifications made to arguments passed in by pointer in the called function have effect in the calling function, whereas modifications made to arguments passed in by value in the called function can not affect the calling function.

Malloc:
· What is the malloc function and what does it return?
· used to assign a specified amount of memory for an array to be created. It also returns a pointer to the space allocated in memory using this function.
· What is the purpose of the sizeof() function in malloc?
· The sizeof command in C returns the size, in bytes, of any type.
· What are the pros and cons of using dynamic memory?
· We can easily free unused memory when we’re done with it, but it takes longer to allocate that memory.
· When is using malloc appropriate?
· You use malloc when you need to allocate objects that must exist beyond the lifetime of execution of the current block
· How is dynamic memory accessed after a call to malloc?
· Pointer
· What is the realloc function and what does it return?
· The function realloc is used to resize the memory block which is allocated by malloc
· The realloc function returns a pointer to the beginning of the block of memory. If the block of memory can not be allocated, the realloc function will return a null pointer.
· Why do you need to free dynamic memory?
· The memory allocated using functions malloc() and calloc() is not de-allocated on their own.
· What is a memory leak?
· a memory leak is a type of resource leak that occurs when a computer program incorrectly manages memory allocations in a way that memory which is no longer needed is not released

File I/O:
· What does the fopen() function do and return?
· The fopen function opens a file and returns a pointer to the associated FILE object. 
· What does the fclose() function do and return?
· The fclose() function closes a stream pointed to by stream
· What is the foef() function and what does it return?
· The feof function returns a nonzero value if the end-of-file indicator is set. Otherwise, it returns zero.
· How do you use fprintf()?
· fprintf(outFile, "%s\n", linesInFile);
· How do you use fscanf()?
· fscanf(inFile, "%s", linesInFile);
· What is the default output for stdout?
· User’s screen (terminal)
· What is the default input for stdin?
· Keyboard
· What is a FILE* and how is it used?
· a file pointer associated with the file to be opened/closed
· How is a FILE* used with fopen() and fclose()?
· FILE* inFile = NULL;
· inFile = fopen(inputFileName, "r");
· if (inFile == NULL) {
·        printf("fopen() failed to open the file \"%s\".\n", inputFileName);
·        return -1;
·    }
· fclose(inFile);

Command Line Arguments:
· What does it mean to use a command line argument?
· arguments that are specified after the name of the program in the system's command line
· What are the parameters of main when using command line arguments?
· int main(int argc, char **argv);
· ./program hello world
· argc would be 3.
· argv[0] would be "./program".
· argv[1] would be "hello".
· argv[2] would be "world".
· What is a usage message?
· a printed summary of how to invoke a program from a shell prompt
· If argc is not equal to the expected number of arguments, display usage message

Recursion:
· What is a recursive function?
· a routine that calls itself directly or indirectly
· What is the base case?
· The base case is what stops the recursion from continuing on forever
· What is the recursive case?
· A case that calls the function itself
· What logic errors can lead to infinite recursion?
· Not having a functioning base case

Linked lists:
· What is a linked list?
· A linked list is a set of dynamically allocated nodes, arranged in such a way that each node contains one value and one pointer. The pointer always points to the next member of the list.
· What is each element within a linked list called?
· node 
· What is the head node and what is it's purpose?
· keeps reference to the first element of a linked list and is mostly initialised with NULL in order to distinguish an empty linked list.
· How is the head node accessed?
· The first node
· What are the benefits and disadvantages of linked lists over arrays?
· Arrays allow random access and require less memory per element (do not need space for pointers) while lacking efficiency for insertion/deletion operations and memory allocation. On the contrary, linked lists are dynamic and have faster insertion/deletion time complexities.
