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Control flow.

Control Flow

» Seqguence of statements that are actually executed in a program.

» Conditionals and loops: enable us to choreograph control flow.

statement 1

statement 2

statement 3

A 4

statement 4

straight -line control flow

true

statement 1

boolean 1

false

) 4

\ true

boolean 2

» statement 3

* statement 2

control flow with conditionals and loops




Conditionals




If Statement

The if statement. A common branching structure.
» Check boolean condition.

» If true , execute some statements.

» If false , execute other statements.

true false




If Statement

The if statement. A common branching structure.
» Check boolean condition.

» If true , execute some statements.

» If false , execute other statements.

if (x < 0) x = -x;
boolean
expression
Y
X
if ([x>y))
{
sequence int t = X;
of T x =y;
statements y = t;
} if (x > y) max = x;
else max = y;
{

yes X >y ? no

max = X; max = y;

v




If Statement

Ex. Take different action depending on value of variable.




absolute value

If Statement Examples

if (x < 0) x = -x;

if (x > vy)
{
gutxandy int t = X;
into sorted y = X:
order X = t;
}
maximumof | if (X > y) max = X;
X and y else max = y;

error check for
division opera-
tion

if (den == 0) System.out.printin("Division by zero™);
else System.out.printin("Quotient = " + num/den);

error check
for quadratic
formula

double discriminant = b*b - 4.0%c;
if (discriminant < 0.0)

{
System.out.printin("No real roots");
}
else
{

System.out.printin((-b + Math.sgrt(discriminant))/2.0);
System.out.printin((-b - Math.sqrt(discriminant))/2.0);
}



The While Loop




While Loop

The while loop. A common repetition structure.

—> A

A

A

Check a boolean expression.

Execute a sequence of statements.
Repeat.

loop continuation condition

/

while  ( boolean expression) {
statement 1;

statement 2; \

loop body _
} boolean expression

false

true

—>

statement 2

statement 1
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While Loops: Powers of Two

Ex. Printfirst n powers of 2.
» Increment i from 1 to n.
» Double v each time.

3

Click for demo


http://people.uncw.edu/tompkinsj/121/1/13demo-while.pdf

Powers of Two




While Loop Challenge

Q. Anything wrong with the following code for printing powers of 27
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While Loop Challenge

Q. Anything wrong with the following code for printing powers of 27?

int i 0;

int v 1;

while (i <= N)
System . out . printin  (v);
[ + 1;
\Y; Y

i
2

A. Need curly braces around statements in while loop; otherwise it
enters an infinite loop, printing 1s.

Moment of panic. How to stop infinite loop?
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A Wonderful Square Root

~ 60441729

"A wonderful square root. Let’s hope
it can be used for the good of mankind."

Copyright 2004, Sidney Harris, http://www.sciencecartoonsplus.com

% java Sqrt 60481729
7777.0
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While Loops: Square Root

Q. How might we implement Math.sgrt() ?
A. To compute the square root of c:
» Initializet ,=c.
» Repeatuntil t; =c/t ;, upto desired precision:
sett ,,,to bethe average oft ;andc/t ..

t, = 2.0
b = 3+ 2) = 1.5
t, = 3(t,+2) = 1.4166666666666€
t, = i(t,+ &) = 141421568627450!
t, = 3(ts+ 2) = 141421356237468!
ts = 3(t,+ &) = 14142135623730¢

computing the square root of 2
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While Loops: Square Root

Q. How might we implement Math.sqrt() ?
A. To compute the square root of c:
» Initializet ,=c.
» Repeatuntil t; =c/t ,;, upto desired precision:
sett ,,,to bethe average oft ;andc/t ..

15 decimal digits of accuracy in 5 iterations
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—— » Draw line tangent to curve at x=t

Newton -Raphson Method

Square root method explained.
» Goal: find root of function f(x).
» Start with estimatet . ™ f(x) = x 2 - ¢ to compute V¢

i.
» Sett ;,,to be x -coordinate where line hits x -axis.
» Repeat until desired precision.

y = flx) —,

root

i+2 i+l i
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The For Loop

Fnclude L5Tadit. 7
int mgin(veid)

int count

for f{.uuh‘i‘ =13 counT =500 ;cou ni+ +]
prnTF ("L will nol Throw paper dirplangs n class.”); |

refurn O3

[ —
[ITTITTT]

iy

MR aeey

MICE TRY.

Copyright 2004, FoxTrot by Bill Amend
www.ucomics.com/foxtrot/2003/10/03
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The for

for

For Loops

Execute initialization statement.
Check boolean expression.
Execute sequence of statements.
Execute increment statement.

Repeat.

loop continuation condition

4

(init; boolean expression; increment) {

statement 1;
statement 2;

‘\

body

loop. Another common repetition structure.

init

true

increment

statement 2

boolean expression —— statement 1

false



Anatomy of a For Loop

declare and initialize
initialize another @ loop control variable

variable in a loop
separate continuation )
statement condition increment
int v = 1; |
for (int 1 = 0} |1 <= N [1++]|)
{
System.out.printin(i + " " + v);
V = 2%v;
} f

body

Q. What does it print?

A.
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For Loops: Subdivisions of a Ruler

Create subdivision of a ruler.

Initialize ruler to empty string.

For each value i from 1to N

sandwich two copies of ruler on either side of i .

A

A
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Observation.

For Loops: Subdivisions of a Ruler

Loops can produce a huge amount of output!
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Loop Examples

int v = 1;
for (int i = 0; i <= N; i++)
, {
print powers of two System.out.println(i + “ “ + v);
Vv = 2%v;
}
int v =1;
print largest power of two | while (v <= N/2)
less than or equal to N v = 2%v;
System.out.printin(v);
. int sum = 0O;
compute a finite sum nt su L . .
for (int 1 = 1; i <= N; i++)
(1+42+...+N) SUN += 7
System.out.printin(sum);
int product = 1;
compute a finite product | for (int i = 1; 1 <= N; i++)
(NI=1x2 X ... X N) product *= 1i;
System.out.printin(product);
print a table of for (int i = 0; i <= N; i++)
function values System.out.printin(i + " " + 2*Math.PI*i/N);

print the ruler function
(see Program 1.2.1)

String ruler =" ";

for (int 1 = 1; i <= N; i++)
ruler = ruler + i + ruler;

System.out.printin(ruler);
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Nesting




