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Control Structures  Sequence, Selection, Repetition
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Repetition Statements while Loop

Thewhi | e Loop

No

sequence ;

1// input is an empty string,

211 ... not a garbage value

3 string input;

4 const string THE_END( "end" );

5 // count number of one—letter "words"
6 // we've read,

7int one_letter(0);

8

9 while( input != THE END ) {

10 cout << "Enter end’ to_stop:" << endl;
11 cin >> input;

12 if ( input.size() == 1 ) one_letter+;
13}

14

15 cout << " Stopped! after _reading, "

16 << one_letter<< " _one-letter _words."

17 << endl;



Repetition Statements while Loop

Thewhi | e Loop

1// input is an empty string,

211 ... not a garbage value

3 string input;

4 const string THE_END( "end" );

5 // count number of one—letter "words"
6 // we’'ve read,

7 int one_letter(0);

8

9 while ( input != THE_END ) { <<Interactive Prograns>

10 cgut <<‘" Enter 'end' ,to_stop:" << endl; RON Eorr Whi Te_exanpl &, cxx
11 cin >> input;

12 if ( input.size() == 1 ) one_letter+;

13}

14

15 cout << "Stopped! after _reading, "

16 << one_letter<< " _one-letter_words."

17 << endl;
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Thewhi | e Loop

1// input is an empty string,

21/ ... not a garbage value

3 string input;

4 const string THE_END( "end" );

5 // count number of one—letter "words"
6 // we’'ve read,

7int one_letter(0);

8

9 while ( input != THE_END ) { <<Interactive Prograns>

10 c_out <<‘" Enter 'end' _to_stop:" << endl; RUN Eorm Whi Te_exanpl e, oxx
11 cin >> input;

12 if ( input.size() == 1 ) one_letter+;

13}

14

15 cout << " Stopped! _after _reading, "

16 << one_letter<< " _one-letter_words."

17 << endl;

one_| etter is called &flag variable

» Flag variables are declared amdgialized beforea loop.
» ...updated within a loojfperhaps conditionally bif () ).
» ...inspected aftea loop completes.
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Thewhi | e Loop

1// input is an empty string,

21/ ... not a garbage value

3 string input;

4 const string THE_END( "end" );

5 // count number of one—letter "words"
6 // we've read,

7int one_letter(0);

8

9 while ( input != THE_END ) { <<Interactive Prograns>

10 c_out <<_" Enter 'end' _to_stop:" << endl; RUN Eorm WhiTe_exanpl e, oxx
11 cin >> input;

12 if ( input.size() == 1 ) one_letter+;

13}

14

15 cout << "Stopped! _after _reading, "

16 << one_letter<< " _one-letter _words."

17 << endl;

1. What is the initial value of nput ?
2. What condition must be met for theoping sequenct execute?

3. How isi nput changed in the looping sequence? What happens if it
doesn’tchange?


http://kehgpg.mcprogramming.com//home/khellman/sbox/teaching/csci261/lectures/src/../src/while_example_run.gpg
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Repetition Statements for Loop

Thef or Loop

Recall the three important parameters governimgid e loop’s execution:

1. What is the initial value of théooping variabl@

2. What condition must be met (usually dependent on the looyamigble)
for thelooping sequenct execute?

3. How is thelooping variablechanged in the looping sequence?

A for loop puts these three critical pieces of informatiomire placeat the
top of the loop, where they are easily written, verified, aochmented.



Repetition Statements for Loop

Thef or Loop

increment

*

Yes {
initialize — sequence ;
}
No

lint i;
2for( i='A; i<="Z; i++ ) {
3 (_:out <<‘char(|); ABCDEFGH
4 if (i %12 ) ) { | JKLMNOPQRST
5 cout << endl; UWWKYZ is |
6 }
7} RuN EpiT for_all _caps. cxx

8 cout << "i_is " << char(i) << endl;

Thei is called thdoop counterr looping variable



http://kehgpg.mcprogramming.com//home/khellman/sbox/teaching/csci261/lectures/src/../src/for_all_caps_run.gpg
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Thef or Loop

1for( int i='z'; i>="a"; i— ) {

2 cout << char(i);

3 if (10 %12 )) { zyx

4 cout << endl; wvut st gponm

5 } kj i hgf edcba

6} RuN EpiT for_all_lower.cxx

7 cout << endl;

Note that the looping counter may be declamside the f or loop.

This is the preferred style.
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Repetition Statements for Loop

Thef or Loop

1for( int I("z"), uCCA ); \

2 I>="a" && u<'Z' ; | —=2, u+=1 ) {

3 cout << char(l) << char(u);

4 if (1 u% 12 )) { zAxBvCt Dr EpFnG H
5 cout << endl; j 1 hJf KdLbM
6
7
8

} RuN EpiT for_half_letters.cxx

cout << endl;


http://kehgpg.mcprogramming.com//home/khellman/sbox/teaching/csci261/lectures/src/../src/for_half_letters_run.gpg
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Repetition Statements for Loop

Thef or Loop

1for( int I("z"), uCCA ); \

2 I>="a" && u<'Z' ; | —=2, u+=1 ) {

3 cout << char(l) << char(u);

4 if (1 u% 12 )) { zAxBvCt Dr EpFnG H

5 cout << endl; j 1 hJf KdLbM

3 } RuN EpiT for_half_letters.cxx
8 cout << endl;

Now Try Lecture Question 3


http://kehgpg.mcprogramming.com//home/khellman/sbox/teaching/csci261/lectures/src/../src/for_half_letters_run.gpg
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Repetition Statements for Loop

Thef or Loop’s Sibling
What Happens Here?

1for( int i=0; i < 0; i++ ) {

2 cout << "In_the_for()_loop." << endl;
3}

4 cout << "OQut _of _the_for()_loop." << endl;



Repetition Statements for Loop

Thef or Loop’s Sibling
What Happens Here?

1for( int i=0; i < 0; i++ ) {
2 cout << "In_the_for()_loop." << endl; |OJt of the for() |oop.

3}
4 cout << "OQut _of _the_for()_loop." << endl; RUN EpiT for_initial_eval.cxx

increment

Yes {
initialize —— sequence ;

}

No


http://kehgpg.mcprogramming.com//home/khellman/sbox/teaching/csci261/lectures/src/../src/for_initial_eval_run.gpg
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Thef or Loop’s Sibling

for() < while()

lint i=0;
1for( int i=0; i < 0; i++ ) { 2 while( i <0 ) {
2 cout << "In_the_for()_loop." << endl; 3 cout << "In_the_for()_loop." << endl;
3} 4 P+
4 cout << "OQut _of _the_for()_loop." << endl; 5}

6 cout << "Out _of the_for()_loop." << endl;



Repetition Statements for Loop

Rewriting L oops

L char input(’a’); . 1. Rewrite thisf or

2 cout << "Enter_a_l owercase_character: " << flush;

3 loop as anhi | e()

4 for( cin >> input; input <= 'q’'; input++ ) {

5 cout << input; IOOp.
6 if ( !( input% 10 )) {

7 cout << endl;

8 }

9}

10

11 cout << endl| << "Past_looping_structure. " << endl;



Repetition Statements for Loop

Rewriting L oops

L char input(’a’); . 1. Rewrite thisf or

2 cout << "Enter_a_l owercase_character: " << flush;
3 _ v , , loop as anhi | e()
4 for( cin >> input; input <= 'q'; input++ ) {
5 cout << input; IOOp.
6 if ( !( input% 10 )) {
7 cout << endl;
8 }
9}
10
11 cout << end| << "Past_looping_structure. " << endl;
1 char input('a');

2 cout << "Enter _a_l owercase_character: " << flush;
3 cin >> input;

4
5 while ( input <= 'q" ) {
6 cout << input;

As awhi | e() loop: WO R S

cout << endl;
9 }

10 input++;

11}

12

13 cout << end| << "Past_l|ooping_structure.

<< endl;



Repetition Statements Breaking Out of Loops

The break; Keyword

break; Jumps to the first statemeaitside of the
innermost loop and continues on.

In general, you can think ddreaking out of the
current loop .



Repetition Statements Breaking Out of Loops

break; Example

Where does the innermost loop begin and end?

lint i;

2 char console_read

3for( 5 ;) {

4 cout << "Top_of Loo_for-loop." << endl;

5 while ( true ) {

6 cout << "Continue_loop_with_a_"

7 << "positive_integer: " << flush;
8 cin > i;

9 if (i <=0){

10 /1 this is the only way out.

11 break;

12 } <<Interactive Prograns>
13 cout << "Round_and_round_we_go!"

14 & @ik RuN EpiT break_exanpl e. cxx
15 }

16

17 cout << "Qut _of _the_while_loop;_";

18 cout << "' Q _to_quit:_" << flush;

19 cin >> console_read

20 if ( console_read=="'Q ) {

21 break;

22 }


http://kehgpg.mcprogramming.com//home/khellman/sbox/teaching/csci261/lectures/src/../src/break_example_run.gpg
http://kehgpg.mcprogramming.com//home/khellman/sbox/teaching/csci261/lectures/src/../src/break_example_edit.gpg

Repetition Statements Breaking Out of Loops

Now Try Lecture Question 4.



Repetition Statements User Input Pattern

User | nput L oops

1 double input(0);

2

- R L Here is the general pattern used whe
{ needing to check user input agains
- T required values or ranges.

1?)cout << "Thanks,_" << input <<

11 "is_within_(0,1]." << endl;

gli*note the spacing for readability in You should know this pattern!

14 « if predicate
15 xx/



Repetition Statements User Input Pattern

User | nput L oops

1 double input(0);

2

3 while ( true ) {

4 cout << "Enter_a_deci mal _within_ "

5 << "(0,1]:" << endl;

6 cin >> input;

7 if ( input>0 & input<=1 ) break;

8} <<Interactive Prograns>

9 -
10 cout << "Thanks, " << input << RUN EDIT whi | e_pronpts. cxx
11 "is_within_ (0,1]." << endl;

12 /%

13 x note the spacing for readability in
14 « if predicate
15 xx/

Now Try Lecture Question 5


http://kehgpg.mcprogramming.com//home/khellman/sbox/teaching/csci261/lectures/src/../src/while_prompts_run.gpg
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Looping Patterns

L ooping Patterns

There are three fundamentabping patterns in programming (not just C++).

Counted LoopsLoop for a pre-determined number of times.
Conditional LoopsLoop until a particulacondition occurs.
Sentinel LoopsLoop until a particulavalue is encountered.



Looping Patterns

Counted L oops

Think of f or - | oops First!

lint i;

2for( iI="A ; i<="Z; i++ ) {
3 cout << char(i);

4 if(C ' i %12 ) ) {
5 cout << endl;

6 }

7}

8cout << "i_is_" << char(i) << endl;

Counted LoopsThe number of loop iterations are knowefore the first
iteration begins.



Looping Patterns

Sentinel Loops
1// input is an empty string,
211 ... nhot a garbage value

3string input;

4const string THE ENOY "end" );

5// count number of one—letter "words"
6// we've read,

7int one_letter(0);

8

9while( input !'= THE END ) {

10 cout << "Enter _end’ _to_stop:" << endl;
11 cin >> input;

12 if ( input.size() == 1 ) one_letter+;
13}

14

15cout << "Stopped! after _reading "

16 << one letter<< " _one-letter _words."
17 << endl;

Waiting for a stringvalue of “end”.



Looping Patterns

Conditional Loops

1 double input(0);

2

3 while ( true ) {

4 cout << "Enter_a_deci mal _within_ "
5 << "(0,1]:" << endl;

6 cin >> input;

7 if ( input>0 & input<=1 ) break;
8}

9

10 cout << "Thanks, " << input <<

11 "is_within_ (0,1]." << endl;
12 /%

13 x note the spacing for readability in
14 « if predicate
15 xx/

Waiting for a range of variable values.

These areconditions, there is no
particular “value” to them.

We still test them by choosing specia
values (endpoints) and reducing th
condition to a Boolean value.



Looping Patterns

finis
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