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NOTES 5: Vectors
A vector is a data structure to hold many different variables of the same type.  Consider a situation in which  information about 1000 people needed to be stored (like school records).  As it is now, you would have to have a separate variable for  every person.  A vector allows you to use one name, studentRecords, but allocate 1000 places to store information.  Each place would have its own number.  


vector<record> studentRecords(1000); 

vector is a new data type. More accurately, it is a class (like Point).  The <> contains the type of the information to be stored.  Here <record> is the name of another class.  record might have private data:  student’s name, grade, id number, etc.  studentRecords is the name of the vector and (1000) allocates space for 1000 of these records.

To define a vector named shortList  which has 5 storage locations for strings use the statement:


vector<string>  shortList(5);

In memory (or on your paper when you are transmogifying) 

shortList  
[0]   

[1]   

[2]   

[3]  

[4]   



“Zach”

“Nick”

“Joonas”
“Frostinator”
“Eli”

This shows the list with names in each place.  The [0] is called the index, shortList[0] is an element of the vector and “Zach” is the contents of that element.

Vectors are usually filled using for loops.  For example:


for (int i=0; i<5; i++)


{



cout<<“please enter a name: “;



cin<<shortList[i];


}

would prompt the user five times to enter a name and put them in locations shortList[0], shortList[1], shortList[2], shortList[3], shortList[4].  The variable i is called the index variable.  To print out just the third name:


cout<<shortList[2];

To define a vector with 100 integers called longList  and make them all zero:


vector<int> longList(100,0);

would set out memory as follows:

longList  
[0]   

_[1]   

[2]   
...
[98]  

[99]   



  0

  0

  0

   0

   0

Notice the indices (plural of index) always start at 0 and end 1 less than the number of elements.

Go to mrmerlis.com and copy array.cpp into a NEW FOLDER called vectors.  Create a new project called vectorFun.   Read the documentation in array.cpp BEFORE running the program.  Run it.  Notice the use of setw in display.  Change the number to 4, 8, 10 and run each time to determine the effect.  

Clear array.cpp from your project.  Add rando.cpp, rando.h, and ioAndRando.cpp to your project, and run ioAndRando.cpp.  Study the new I/O features.  

Assignment 5a

Write a program by revising ioAndRando.cpp to fill a vector with 100 random numbers in the range of 100.0 to 110.0.  Display the vector with 5 elements per row, to three decimal places.

Assignment 5b

Fill a vector with n random integers between 0 and 1000.   Display the vector.  Write a new function to move the elements of the vector so that they are in reverse order.  Display the vector again.  Reverse the elements by creating a temporary vector equal to the original.  Copy the elements from the new vector into the original backwards.   Write this algorithm in pseudocode in the comments at the top of your program.  Test it with n = 5 to make sure it works, then do n = 20 for the output you paste on the bottom of the source code.  

Assignment 5c

An efficient way to reverse a vector is to simply swap the first element with the last and the second with the second to last, and so on until you get to the middle.  Pseudocode for this algorithm could be

Loop from i=0 to (n-1)/2

 
swap list(i) with list(n-i-1) 

The pseudo code for a swap would be:


temp = a


a = b


b=temp

You have to use a temporary location to hold one of the values, while you overwrite it with the other value.  

Assignment 5d

Save 6c as 6d, using the same vector.  Find the largest, the smallest number in the vector.  Also calculate and print the average.  Write three separate functions and call them in the cout statements.

cout<<”The largest number in the list is “<< max(list)<<endl;

The prototype for max would be

int max(vector<int>);

Assignment 5e Extra Credit

Write a program that will fill a vector with 100 random integers between 1 and 1000.  Print this vector. Copy the elements of the vector into two other vectors, one for even numbers and one for odd numbers.  Print the two new vectors.  Be sure to label and format the output well. 

