Handout 11 (Strings)

A string is a sequence of characters, such as a word, name, etc.

The Null String is "" (No space between the two pairs of double quotes).

Question: If you include a (single) blank within the two pairs of the double quotes, then what do you call that string? Notice that the string you get in this case (i.e when there is a single blank between the two pairs of the double quotes) is the blank string which is different than the null string. The null string is of length zero while the blank string is of length 1.

Question: How to declare a variable of string type?

Answer: There is a data type called string. If you want to declare ST to be a variable of type string, then you must include the following line at the top of your program  (this line must be included in any program that uses the data type string)

#include <string>

Then you do this:

string  ST;

NOTE: If you want to assign a literal string, say Fredonia, to a variable, say the variable is called T (T is of type string), you do it this way:

T="Fredonia";

Notice that you must include the literal string Fredonia in double quotes. But, the output of the statement

cout << T;

is

Fredonia

not

"Fredonia"

Question: Suppose that you want to read a word, say Fredonia, from the keyboard and assign that word to a variable of type string, say the variable is ST, then what to do?

Answer: 

cin >> ST;

Your input line should be

Fredonia

Notice that Fredonia is not included in double quotes. If you include Fredonia in double quotes in the input line, then what will be stored in the variable ST is "Fredonia" and not Fredonia
NOTE: when reading input strings, the >> operator skips any leading whitespace characters such as the blank and the newline characters. It then reads successive characters into the variable stopping at the first trailing whitespace character which is not consumed.
Example:

If your input line after the execution of the statement:

string st1, st2;

cin >> str1 >> str2;

is

(SUNY((College(at(Fredonia

(( stands for a single blank)

Then what's stored in the variable str1 is the four charactres SUNY and what's stored in the variable str2 is the 7 characters College
Question: Suppose we don't want to ignore the blank character. For example, suppose we want to store a sentence or a phrase like SUNY College at Fredonia in one string, then how can we do that?

Answer: By using the function getline. A call to this function looks like:

getline(cin,StringVariable);

NOTE: the call to the above function must be standing alone not included in an expression.

NOTE: The getline function does not skip leading whitespace characters and continue until it reaches the newline character \n which is consumed but not stored into str. Thus, getline reads and stores an entire input line, embedded blanks and all.

Example:

If your input line after the execution of the statement:

string str;

getline(cin,str);

is

(SUNY((College(at(Fredonia

(( stands for a single blank)

Then what's stored in the variable str1 is the 26 character string above.

Operations on Strings and String Functions

1. The concatenation operator +: Suppose that you want to join two strings to form a new string. You can use the concatenation operator for that purpose. This operator concatenates the second string at the end of the first one. 

Example 1: If Str1and Str2 are variables of type string and if Str1="For" and Str2="mat", then

Str1+Str2="Format"

Example 2: If Str is a variable of type string and if Str="For", then

Str+"mat"="Format"

Example 3: If Str is a variable of type string and if Str="mat", then

"For"+Str="Format"

Question: Suppose that Str is a variable of type string. What will happen if you included in your program the following statement?

Str = "For" + "mat";

NOTE: The concatenation operator must appear in an expression.

Question: What is the output of the following program?

#include <iostream>

#include <string>  // Needed for strings

using namespace std;

int main()

{


string Str1, Str2, Str3;


Str1="SUNY";


Str2="College at Fredonia";


Str3=Str1 + " " + Str2;   // Line 9


cout << Str3 << endl;


return 0;

}

Answer:

SUNY College at Fredonia

Question: What will be the output if we replace Line 9 by

Str3=Str1+Str2;

Answer:

SUNYCollege at Fredonia

Thus, there will be no space between SUNY and College in this case.

2. The length and size functions:

The length function (and so is the size function) applies to a string variable and returns the number of characters of the string stored in that variable. The value returned is of type string::size_type. Values of this type are either unsigned int or string::npos. For example, if Str is a variable of type string and if you want to get the length (size) of the string stored in that variable, then you use

Str.length()

Or 

Str.size()

The call of either one of the above functions must appear in an expression. It can't stand alone.

NOTE: You can use either the size or the length function. They are exactly the same.

Example 1: Suppose that Str is a variable of type string and suppose that Str="SUNY College", what is the output of the following?

cout << Str.length() << endl;

Answer:

12

Example 2: Suppose that Str is a variable of type string and suppose that Str="SUNY College", what is the output of the following?
cout << Str.size() << endl;

Answer:

12

Example 3: Suppose that Str is a variable of type string and suppose that Str="SUNY College", Len is a variable of type string::size_type (or of type int) what is the output of the following?

Len = Str.length();

cout << Len << endl;
Answer:

12

Example 4: Suppose that Str is a variable of type string and suppose that Str="SUNY College", Len is a variable of type string::size_type (or of type int) what is the output of the following?

Len = Str.size();

cout << Len << endl;
Answer:

12

3. The find function:

The find function applies to a string variable. The argument is a literal string or a variable of type string or an expression whose value is a string. For example, if Str1 is a variable of type string, then 

Str1.find("sun")

Searches the string stored in Str1 to find the first occurrence of sun in that string. The value returned is unsigned integer of type string::size_type if sun is found in that string and the value returned is string::npos if sun is not found in that string. 

Remarks:

(a) The first character of a string is at position 0 not 1.

(b) The call to the find function must appear in an expression.

Example: What is the output of the following program?

#include <iostream>

#include <string>

using namespace std;

int main()

{


string  Str1, Str2;


string::size_type  position;


Str1 = "Nebraska ";  // Notice there is a single blank at the end of Nebraska

Str2="ra";

cout << Str1.find("Neb") << endl;

position = Str1.find("Neb");

cout << position << endl;

cout << Str1.find("neb") << endl;

cout << Str1.find("eb"+Str2) << endl;

cout << Str1.find("eb "+Str2) << endl;  // Notice there is a single blan after eb

cout << Str1.find('a') << endl;

cout << Str1.find(' ') << endl; // Notice what we have here is the blank character. There is space 




     // between the two pairs of single quotes.


return 0;

}

Answer:

0

0

string::npos

1

string::npos

4

8

Remark: Sometimes instead of string::npos, you get very strange numbers (e.g. very big). 

NOTE: The string "Neb" is different than the string "neb" and different than the string "Neb ". 

4. The substr function:

The substr function applies to a string variable . It has two arguments of type string::size_type. It returns the substring of the string stored in the string variable that starts at the position specified by the first argument and whose length is equal to the second argument For example, if Str is a variable of type string and if Str = "Fredonia", then 

Str.substr(3,3)

Returns don 

NOTE: The call to the substr function must appear in an expression.

Example: What is the output of the following program?

#include <iostream>

#include <string>

using namespace std;

int main()

{


string Str1, Str2;


Str1 = "SUNY College";


cout << Str1.substr(1,3) << endl;


Str2 = Str1.substr(1,3);


cout << Str2 << endl;


cout << Str1.substr(1,1) << endl;


cout << Str1.substr(1,0) << endl;  // Line 12


cout << Str1.substr(0,3) << endl;


cout << Str1.substr(5,20) << endl;


return 0;

}

Answer:

UNY

UNY

U

SUN

College

NOTE: The fourth line of the output is empty. This is because we asked for a substring of length zero (See Line 12). The only substring of length zero is the null string. So, nothing was printed. Notice that the next output (what's on line 5 of the output) was on line 5 of the output not line 4 of the output  because of the endl on Line 12 of the program.

NOTE: for the string SUNY College (with no blank at the beginning nor at the end):

· S is at position zero.

· U is at position 1.

· C is at position 5.

· The length (size) of this string is 12.

Question: What is the output of the followng program?

#include <iostream>

#include <string>

using namespace std;

int main()

{


string Str1;


Str1 = "SUNY College";


cout << Str1.substr(30,5) << endl;


return 0;

}

Answer: No output. The program will terminate with an execution (run-time) error message.

Reason: Because the length of our string is 12. So, no substring of it can start at position 30.

Important Remark:

The character at position i of a string S, is S[ i ]. The positions start at 0 and end at N - 1, where N is the size of S. For example, if S = "Fredonia", then S[0] = 'F', S[1] = 'r', ... , S[7] = 'a'. Note that S[i] is a character, while S.substr(i,1) is a string. For example, for S above, S.substr(0,1) = "F". 

To change the character at position i, you can simply set S[i] equal to the new character. For example, to change the first character of S above to small f, you do this

S[0] = 'f';

Note that S.substr(0,1) = "f" will not change the first character of S to f.

Comparing Strings:

< and > can be used to compare strings. For example, suppose that Str1 and Str2 are two variables of type string, then 

Str1 < Str2

means the value of Str1 comes before the value of Str2.

Similarly,

Str1 > Str2

means the value of Str1 comes after the value of Str2.

NOTE: Do NOTcompare two literal strings.

Example: Let Str1 and Str2 be variables of type string and let Str1 = "Fred" and Str2 = "Fredonia". Then

Expression
Value

Str1 == "fred"

Str1 < Str2

Str2 < "fredonia"

Str2 > "College"
false

true

true

true
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