Control Statements Revisited



Announcements

« Assignment 2 (Welcome to Java!) is due
on Monday, January 26 at 3:15PM.

 Quick reminder about the Honor Code:

» Please cite any outside assistance you
receive on the programming assignments.

« Forgot to cite something? Please let us know
within a week of submitting the assignment.



Outline for Today

« Recap from Last Time
« Where are we, again?
« Variable Assignment
 Changing variables over time.
 Loops Revisited

« Aggregating information across loop
iterations.

« Random Numbers (ITA)

« Randomness meets computing.



Recap from Last Time



Passing Parameters

A method can accept parameters when it is
called.

e Syntax:

private void name(parameters) {
/* .. method body .. */

}

« We use parameters to make methods
customizable in their behavior.

 There are a lot of nuances that we'll talk about
later on, but for now, treat parameters as “the
way” to communicate this sort of information.



Assignment Statements

A statement of the form
variable = newValue;

changes variable so that it now stores
newValue instead of its old value.

« This statement is called an assignment
statement.



An Example

public void run() {
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An Example

public void run() {
int favoriteNumber
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4;



favoriteNumber

An Example

public void run() {
int favoriteNumber
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4;



favoriteNumber

An Example

public void run() {
int favoriteNumber = 4;
println(favoriteNumber);
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An Example

public void run() {
int favoriteNumber = 4;
println(favoriteNumber);

favoriteNumber 4
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An Example

public void run() {
int favoriteNumber = 4;
println(favoriteNumber);

favoriteNumber 4 favoriteNumber = 137;
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An Example

favoriteNumber | 137

public void run() {
int favoriteNumber = 4;
println(favoriteNumber);

favoriteNumber = 137;
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An Example

favoriteNumber | 137

public void run() {
int favoriteNumber = 4;
println(favoriteNumber);

favoriteNumber = 137;
println(favoriteNumber);
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An Example

favoriteNumber | 137

public void run() {
int favoriteNumber = 4;
println(favoriteNumber);

favoriteNumber = 137;
println(favoriteNumber);
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An Example

public void run() {
int favoriteNumber = 4;
println(favoriteNumber);

: favoriteNumber = 137;
favoriteNumb , . ;
avoriteNunber | 137 println(favoriteNumber);
favoriteNumber = 137 + 42;
}
806 Changing Variables
4
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An Example

public void run() {
int favoriteNumber = 4;
println(favoriteNumber);

: favoriteNumber = 137;
favoriteNumb , . ;
avoriteNunber | 1 79 println(favoriteNumber);
favoriteNumber = 137 + 42;
}
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An Example

favoriteNumber | 179

public void run() {
int favoriteNumber = 4;
println(favoriteNumber);

favoriteNumber = 137;
println(favoriteNumber);

favoriteNumber = 137 + 42;
println(favoriteNumber);
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An Example

favoriteNumber | 179

public void run() {
int favoriteNumber = 4;
println(favoriteNumber);

favoriteNumber = 137;
println(favoriteNumber);

favoriteNumber = 137 + 42;
println(favoriteNumber);
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Another Example
public void run() {



Another Example

public void run() {
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Another Example

public void

int a
int b

run() {
5;
7;
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Another Example

public void

int a
int b

run() {
5;
7;
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Another Example
public void run() {

int a = 5;
int b = 7;
> a=>b+ 3;
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Another Example

10

public void

int a
int b

a=>b

-+

run() {
5;
7;

3;
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Another Example

10

public void run() {

int a = 5;
int b = 7;

a=b + 3;
println(a);
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Another Example

public void run() {

int a = 5;
int b = 7;
1 @ a=b+ 3 s
println(a);
!
}
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Another Example

public void run() {

int a = 5;

int b = 7;
10 a=>b+ 3;

println(a);
!

b = 5;

}
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Another Example

public void run() {

int a = 5;

int b = 7;
10 a=>b+ 3;

println(a);
5

b = 5;

}
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Another Example

public void run() {

int a = 5;

int b = 7;
10 a=b+ 3;

println(a);
5

b = 5;

}
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Another Example

public void run() {

int a = 5;

int b = 7;
10 a=b+3;

println(a);
5

b = 5;

}

e 0o Changing Variables
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Another Example
public void run() {

int a = 5;
int b = 7;
10 a=b+3;
println(a);
5
b = 5;
println(a);
}
e 0o Changing Variables
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Another Example
public void run() {

int a = 5;
int b = 7;
10 a=b+3;
println(a);
5
b = 5;
println(a);
}
e 0o Changing Variables
10

10




Another Example
public void run() {



Another Example
public void run() {
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Another Example

public void run() {
int a = 5;
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Another Example

public void run() {
int a = 5;
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Another Example

public void run() {
int a = 5;
println(a);
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Another Example
public void run() {

int a = 5;
println(a);
5
}
‘B ﬁ ﬂ Changing Variables




Another Example
public void run() {

Um, what?

int a = 5;
println(a);
> a=a+1; /] <---
N:Xalka) Changing Variables




Another Example
public void run() {

Um, what?

int a = 5;
println(a);
6 a=a+1; /] <---
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Another Example

public void run() {

Um, what?

int a = 5;
println(a);
6 a=a+1; /] <---
println(a);
}
N:Xalka) Changing Variables




Another Example

public void run() {

Um, what?

int a = 5;
println(a);
6 a=a+1; /] <---
println(a);
}
N:Xalka) Changing Variables
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Another Example

public void run() {
int a = 5;
println(a);

6 a=a+1; // <--- Um, what?

println(a);

a=a%*2; [] <--- Seriously?
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Another Example

public void run() {

int a = 5;
println(a);
12 a=a+1; // <--- Um, what?
println(a);
a=a%*2; [] <--- Seriously?
}
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Another Example

12

public void run() {

int a = 5;
println(a);

a=a+1; /] <---

println(a);

a=a*2; /] <---

println(a);

Um, what?

Seriously?
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Another Example

public void run() {

int a = 5;
println(a);
12 a=a+1; // <--- Um, what?
println(a);
a=a%*2; [] <--- Seriously?
println(a);
N:Xalka) Changing Variables
5
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Nudging Values

« In Java (and many other languages), it's normal
to see statements like these:

X =X + 1;
y =y [ 137;

e Don't read these as mathematical statements -
you'll just get confused.

 Two 1ntuitions:

« Read these statements as “add one to x” or “divide y
by 137.”

« Read these statements as commands - we are
ordering x and y to update the values they are storing.



Why would you do this?



Write a program that reads in a list of five
values, then outputs their sum.



public void run() {
int total = 0;
for (int 1 = 0; 1 < 5; i++) {
int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}
println("The total is " + total);



public void run() {
int total = 0;
for (int 1 = 0; 1 < 5; i++) {
int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}

println("The total is " + total);
}

R:Xaks SumFiveValues




; 1< 55 1++) {
int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}

println("The total is " + total);
}

R:Xaks SumFiveValues




; 1< 55 1++) {
int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}

println("The total is " + total);
}

total 0
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public void run() {
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for (int 1 = 0; 1 < 5; i++) {
int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}

println("The total is " + total);
}

total 0
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public void run() {
int total = 0;
for_(int i = 0;

int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}

println("The total is " + total);
}

total 0
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public void run() {
int total = 0;
for_(int i = 0;

int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}
println("The total is " + total);
}
total @
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public void run() {
int total = 0;
for_(int i = 0;

int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}
println("The total is " + total);

}

total 0
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public void run() {
int total = 0;
for_(int i = 0;

int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}
println("The total is " + total);

}

total 0 nextValue 27
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public void run() {
int total = 0;
for (int 1 = 0; 1 < 5; i++) {
int nextValue = readInt("Enter next number: ");

}
println("The total is " + total);
}
total, ( nextValue 27
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public void run() {
int total = 0;
for (int 1 = 0; 1 < 5; i++) {
int nextValue = readInt("Enter next number: ");

}
println("The total is " + total);
}
total 27 nextValue 27
N:XaXs SumFiveValues
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public void run() {
int total = 0;
for (int 1 = 0; 1 < 5; i++) {
int nextValue = readInt("Enter next number: ");

}
println("The total is " + total);
}
total 27
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public void run() {
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for (int 1 = 0; 1 < 5; i++) {

int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}
println("The total is " + total);
}
total 27
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public void run() {
int total = 0;
for_(int i = 0;

int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}
println("The total is " + total);

}

total 27
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public void run() {
int total = 0;
for_(int i = 0;

int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}
println("The total is " + total);

}

total 27
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public void run() {
int total = 0;
for_(int i = 0;

int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}
println("The total is " + total);
}
total 27
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public void run() {
int total = 0;
for_(int i = 0;

int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}
println("The total is " + total);
}
total 27 nextValue 18
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public void run() {
int total = 0;
for (int 1 = 0; 1 < 5; i++) {
int nextValue = readInt("Enter next number: ");

e total. */
}
println("The total is " + total);
}
total 27 nextValue 18
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public void run() {
int total = 0;
for (int 1 = 0; 1 < 5; i++) {
int nextValue = readInt("Enter next number: ");

e total. */
}
println("The total is " + total);
}
total 45 nextValue 18
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public void run() {
int total = 0;
for (int 1 = 0; 1 < 5; i++) {
int nextValue = readInt("Enter next number: ");

e total. */
}
println("The total is " + total);
}
totall 45
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public void run() {
: .

nter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}
println("The total is " + total);
}
total. 45
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public void run() {
int total = 0;
for _(int i = 0

int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}
println("The total is " + total);
}
total. 45
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public void run() {
int total = 0;
for _(int i = 0

int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}
println("The total is " + total);

}

totall 45
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public void run() {
int total = 0;
for _(int i = 0

int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}
println("The total is " + total);

}

totall 45
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public void run() {
int total = 0;
for _(int i = 0

int nextValue = readInt("Enter next number: ");

/* Add the next value to the total. */
total = total + nextValue;

}
println("The total is " + total);

}

total 45 nextValue 28
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public void run() {
int total = 0;
for (int 1 = 0; 1 < 5; i++) {
int nextValue = readInt("Enter next number: ");

L AYale ne_Nex = 2 10 e total. */

total = total + nextValue;

}
println("The total is " + total);
}
total 45 nextValue 28
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public void run() {
int total = 0;
for (int 1 = 0; 1 < 5; i++) {
int nextValue = readInt("Enter next number: ");

L AYale ne_Nex = 2 10 e total. */

total = total + nextValue;

}
println("The total is " + total);
}
total 73 nextValue 28
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public void run() {
int total = 0;
for (int 1 = 0; 1 < 5; i++) {
int nextValue = readInt("Enter next number: ");

L AYale ne_Nex = 2 10 e total. */

total = total + nextValue;

}
println("The total is " + total);
}
total| 73
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Aggregating Information

 It's extremely common to aggregate
information across multiple iterations of
a loop.

 General pattern:

« If information needs to persist across loop
iterations, store it in a variable defined
outside the loop.

 If information only needs to survive for a
single iteration of the loop, define it inside
the loop.



Scope

« Each variable has a scope where it can
be accessed and how long it lives.

for (int 1 = 0; 1 < 5; i1++) {
inty =1 * 4;
println(y);

}
println(i); // Error!

println(y); // Error!



Scope

« Each variable has a scope where it can
be accessed and how long it lives.

e Variables declared outside a loop persist
across all loop iterations.

e Variables declared inside a loop persist
only for a single iteration.

 The loop counter in a for loop persists as
long as the loop runs, then disappears.



A Useful Shorthand

« Commonly, programs contain code like
this:

X

X + 1; y
z [ 14; W

y * 137;
w - 3;

Z



A Useful Shorthand

« Commonly, programs contain code like
this:

X =X+ 1; y
z =z [ 14; W

e The statement

y * 137;
w - 3;

variable = variable op value;
can be rewritten as
variable op= value;



A Useful Shorthand

« Commonly, programs contain code like
this:

X += 1; y *= 137;
z [= 14; w -= 3;
« The statement
variable = variable op value;
can be rewritten as

variable op= value;



Another Useful Shorthand

» In the special case of writing
variable = variable + 1;
we can instead write
variable++;
 In the special case of writing
variable = variable - 1;
we can instead write
variable- - ;



++: Seem Familiar?

« Hmmm... haven't we seen this ++ thing
somewhere before?

« How about in

for (int 1 = 0; 1 < N; i1++) {

¥

« What does this mean?



This is called the This is called the step
initialization statement or increment and is

and is performed before performed at the end
the loop starts,

ot each loop iteration,

0; 1 < N; i1++) {

for (int i

¥

This is called the loop condition
or Termination condition, The
loop will check whether this

statement is True betore each
iferation of the loop.




for (int 1 =0; 1 < 3; i1++) {
println("Baby");
}

println("Ohhh");



for

¥

(int 1 = 0; 1 < 3; 1++) {
println("Baby");

println("Ohhh");
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. 3aby " ) ;
}
println("Ohhh");
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. 3aby " ) ;
}
println("Ohhh");

int 1 0
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for

¥

(int 1 = 0'1++) {
println("Baby J;

println("Ohhh");

int 1 0
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println("Ohhh");

int 1 0
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for (int i = 0; ] s 1++) {

println("Baby");

}
println("Ohhh");
int { 0
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for (int 1 = 0O; '1<3;{
println("Baby");

}
println("Ohhh");
int { 0
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for (int 1 = 0O; '1<3;{
println("Baby");

}
println("Ohhh");
int 1 1
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for (int 1 = Gi++) {
println("Baby J;

}
println("Ohhh");

int 1 1
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: 1++) {

println("Ohhh");

int 1 1
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: 1++) {

println("Ohhh");

int 1 1
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for (int 1 = 0; '1<3;{
println("Baby");

}
println("Ohhh");
int 1 1
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for (int 1 = 0; '1<3;{
println("Baby");

}
println("Ohhh");
int 1 2
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for (int 1 = @'1++) {
println("Baby J;

}
println("Ohhh");

int 1 2
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: 1++) {

println("Ohhh");

int 1 2
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: 1++) {

println("Ohhh");
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for (int 1 = 0; '1<3;{
println("Baby");

}
println("Ohhh");
int 1 2
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for (int 1 = 0; '1<3;{
println("Baby");

}
println("Ohhh");
int 1 3
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for (int 1 = @'1++) {
println("Baby )3

}
println("Ohhh");
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for (int 1 = 0; 1 < 3; 1++) {
println("Baby");

println("Ohhh");
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for (int 1 =0; 1 < 3; i1++) {
println("Baby");

println("Ohhh");
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for (int 1 =0; 1 < 3; i1++) {
println("Baby");

println("Ohhh");
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for (int 1 = 0; 1 < 3; i++) {
println("Baby");
¥

println("Ohhh");

8060 Console Program

Baby
Baby
Baby
Ohhh




for (int 1 =5; 1 >0; 1--) {
println(i + "...");

grintln("Lift-off!");
006 Console Program
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Control Statements

if
for
while



Control Statements

while



The while Loop

while (condition) {
... Statements ...

¥

« This loop works as follows:

e Check whether condition is true.

« If so, execute statements in their entirety,
then repeat this process.

 If not, move on to whatever comes after the
loop.



The while Loop

Example:
int x = 15;
while (x > 1) {
x /= 2;
println (x) ;
}

(B OO Console Program




The while Loop

Example:

int x = 15;

while (x > 1) {
x /= 2;
println (x) ;

}
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Example:

The while Loop

int x = 15;

while (x > 1) {

}

x /= 2;
println (x) ;

15

int x
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The while Loop

Example:

int x = 15;

while (x > 1) {
x /= 2;
println (x) ;

}
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Example:

The while Loop

int x = 15;
while (x > 1) {

x [= 2;

}

println (x) ;

15

int x
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Example:

The while Loop

int x = 15;
while (x > 1) {

x [= 2;

}

println (x) ;
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The while Loop

Example:
int x = 15;
while (x > 1) { 7 int x
x /= 2;

println (x) ;

}
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The while Loop

Example:
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while (x > 1) { 3 int x
x /= 2;

println (x) ;
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The while Loop

Example:
int x = 15;
while (x > 1) { 3 int x
x /= 2;

println (x) ;
}
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The while Loop

Example:
int x = 15;
while (x > 1) { 1 int x
x /= 2;

println (x) ;
}
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The while Loop

Example:
int x = 15;
while (x > 1) { 1 int x
x /= 2;

println (x) ;

}
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The while Loop

Example:
int x = 15;

while (x > 1) { 1 int x
x /= 2;
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The while Loop

Example:
int x = 15;

while (x > 1) { 1 int x
x /= 2;
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The while Loop

Example:
int x = 15;

while (x > 1) { 1 int x
x /= 2;

println (x) ;

A6 Console Program

— W J |3 —~




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100
	Slide 101
	Slide 102
	Slide 103
	Slide 104
	Slide 105
	Slide 106
	Slide 107
	Slide 108
	Slide 109
	Slide 110
	Slide 111
	Slide 112
	Slide 113
	Slide 114
	Slide 115
	Slide 116
	Slide 117
	Slide 118
	Slide 119
	Slide 120
	Slide 121
	Slide 122
	Slide 123
	Slide 124
	Slide 125
	Slide 126
	Slide 127
	Slide 128
	Slide 129
	Slide 130
	Slide 131
	Slide 132
	Slide 133
	Slide 134
	Slide 135

