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• Consider the following C code fragment:

typedef struct {


char name[50];


int age;

} Person;

Person people[100];

Person x = {"William", 35};

• Write a C function which returns the index position of the record whose name equals to "William".

int findPerson(Person arrPerson[], char name[]) {


int result = -1;


int index = 0;


while( (index < SIZE) && (result == -1) ) {



if (strcmp(arrPerson[index].name, name) == 0)




result = index;



index++;


}


return result;

}

• Before you return anything, document somewhere what the convention of the function is.


• ie: What will it return if nothing was found? Negative one. That is a convention. Document it!

Lecture 14 and 15 – Introduction to Pointers
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What is a Pointer?

• Simply stated, a pointer is an address.

• A running program consists of three parts: execution stack, code, and data. They are stored in main memory.

• Each cell of the main memory has an address. A pointer variable is a variable whose value is either NULL (0) or a legal address.

Memory map: A map of how many things you need to count. Bytes? Bits? Intersections?

Legal Address: Do not try to obtain data from a pointer which points nowhere. Do not attempt to dereference a NULL.

• A problem that could happen is if you try to reference memory which is outside of your allocated program memory. Illegal address, but valid.

Why Pointers?

• Pointers are used in programs to access memory and manipulate addresses.

• To get the effect of call-by-reference in C, we must use pointers in the parameter list of a function definition and pass addresses of variables as arguments in the function call.

• To hold the memory location of a chunk of dynamically allocated memory block.

int **pp;

This is a pointer to int *, which itself is a pointer to int.

Object x;


x doesn't exist yet.

x = new Object;


now x exists.

• A pointer is always 4 bytes in size, regardless of what type of variable it points to. Example: A float is 8 bytes, but a pointer to that float is 4 bytes.

How to declare pointers:

• a pointer must be defined to point to some type of variable

• following a proper definition, it cannot be used to point to any other type of variable or it will result in a "type incompatibility" error.

• Declaration examples:


int *p, **p;

//How to read?


char *cp;


float *fp1, *fp2, *fp3;

THE MIDTERM

Content:

Very heavy on structures, arrays, parameter passing, debugging, problem decomposition (Take a bigger problem and break it down into terms of smaller problems), memory maps (what they look like), arrays of structures, structures of arrays, manipulating and indexing arrays. Will not go too crazy on pointers. I am hoping to not have coding questions.

Format:

• it is going to be a big one.


• T/F


• Multiple choice


• Debugging question (code, run, intended output - what is the problem?
• Identifying the problem is worth marks, not as much as the WHY and the FIX.

• One humongous question: A big piece of code, the specs of each component is already designed for you. Follow the code, part by part and fill in the giant blanks. You will also be provided with a sample run of the entire system compiled together.

• Every answer is short. The size of the space is very generous. If you are writing more than five lines, you're doing too much. The space allocated is twice what you should need. 

Notes:

• If you get stuck, put your hand up. If you're asking a question that you should know, don't worry about it. Ask anyway.

• I would prefer that you use a pen and not a pencil. If you write in pencil, you cannot ask for a remark.

• No calculators permitted at all.

