Building Java Programs

Chapter 5
Lecture 5-4: Assertions

reading: 5.5

e

~ Copyright 2010 by Pearson Education




// HUMANS HAVENT PROGRAMMED ANY THING IN DECADES.

ALL THE LONGUAGES AND \DEAS AND TARGON ARE
JUST TO¥S IN THE ROBOTS' GANDBOX. THE REAL

WEIRD... THIS SURROUTINE

WORKS NOW, BUT T QWEAR
T ODNTCHUANGE A
THING.

NOWADAYS, WERE TUST PART OF THE TUNK CODE.
DON'T BELEVE ME? GO AIEMD - COMPPRE PROGRAMMER
SPEAK TO C\RBER\SH- caeue\zm\uca SPAMBQTS.
CAN Yo/ TevL THe O\EEERENCE?

T USE PYL\BMC TO
THLK TO MEMCACHED
FROM DIMNGO.

ASFT7 RUBY,
MAN/ RURY/

Punchline to a longer comic:
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Logical assertions

o assertion: A statement that is either true or false.

Examples:

» Java was created in 1995.

The sky is purple.

23 is a prime number.

10 is greater than 20.

x divided by 2 equals 7. (depends on the value of x)

* An assertion might be false ("The sky is purple" above), but
it is still an assertion because it is a true/false statement.
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Reasoning about assertions

e Suppose you have the following code:

SR R
// Point A
X==;

} else {

// Point B
D e
// Point C

}
// Point D

e What do you know about x's value at the three points?
e Is x > 3?7 Always? Sometimes? Never?

= 4

gl

_ Copyright 2010 by Pearson Education



" Copyright 2010 by Pearson Education

ssertions in code

» We can make assertions about our code and ask whether they
are true at various points in the code.

» Valid answers are ALWAYS, NEVER, or SOMETIMES.

System.out.print ("Type a nonnegative number: ");
doublbernumbery = oconsoleinextbouble ()
// Point A: is number < 0.0 here? (SOMETIMES)

while (number < 0.0) {

// Point B: is number < 0.0 here? (ALWAYS)
sysbemsontprint (" Negative s brviagarnsg )
Piaervmiialainereianesaivie e s

// Point C: is number < 0.0 here? (SOMETIMES)

}

// Point D: is number < 0.0 here? (NEVER)
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Reasoning about assertions

e Right after a variable is initialized, its value is known:
A% g G S M
// is x > 0? ALWAYS

e In general you know nothing about parameters' values:

eyl o e b s Wi Ml iie Mol b iy WY M B Mervs Ry i AN i o W )
// is a == 10? SOMETIMES

e But inside an if, while, etc., you may know something:
pubirerstabre voidimysberviterntdy anb Dl
W Ea e
// is a == 10? NEVER
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Assertions and loops

* At the start of a loop's body, the loop's test must be true:
while (y < 10) {
// is y < 10? ALWAYS

}

o After a loop, the loop's test must be false:
while (y < 10) {

}
// is y < 10? NEVER

* Inside a loop's body, the loop's test may become false:
whiile v e 10y
Vataty
// is y < 10? SOMETIMES
}
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Sometimes
* Things that cause a variable's value to be unknown

(often leads to "sometimes" answers):

» reading from a Scanner
» reading a number from a Random object
* a parameter's initial value to a method

e If you can reach a part of the program both with the
answer being "yes" and the answer being "no", then the
correct answer is "sometimes".

« If you're unsure, "Sometimes" is a good guess.
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Assertion example 1

pub e s batibe o rdvmy s ey fin s it
PR =
// Point A
while (x >= y) { : . :
// Point B Which of the following assertions are
X = X - y; true at which point(s) in the code?
A e Choose ALWAYS, NEVER, or SOMETIMES.
B e
// Point C DRI X ==y T
DDy Point A | SOMETIMES | SOMETIMES | ALWAYS
}
Point B | NEVER SOMETIMES | SOMETIMES
// Point D Point C | SOMETIMES | NEVER NEVER
} Point D | SOMETIMES | SOMETIMES | NEVER
// Point E Point E | ALWAYS NEVER SOMETIMES
System.out.println(z) ;
}
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public static int mystery(Scanner console)
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int prev = 0;
R 6 AR GA O A B0 R WA S
R A A e A L AR Vet D AV WAL 2 SN By Ao
// Point A
while (next != 0) {
// Point B
1f (next == prev) {
// Point C
RS N AN ANARS s A
}
SR G SRYAR Al =h G TY
next = console.nextInt ()
// Point D
}
// Point E

return count;
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“Assertion example 2

Which of the following assertions are
true at which point(s) in the code?
Choose ALWAYS, NEVER, or SOMETIMES.

next == 0| prev == 0 | next == prev
Point A | SOMETIMES | ALWAYS SOMETIMES
Point B | NEVER SOMETIMES | SOMETIMES
Point C | NEVER NEVER ALWAYS
Point D | SOMETIMES | NEVER SOMETIMES
Point E | ALWAYS SOMETIMES | SOMETIMES
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Assertion example 3

// Assumes y >= 0, and returns x"y
|20 R Y o U YoV A Y AR 6 A G 0140 D B o Rl s s Vi e
int prod = 1;

// Point A Which of the following assertions are
while (y > 0) { true at which point(s) in the code?
. 2t Choose ALWAYS NEVER or SOMETIMES
// Point C
Rty y >0 y % 2 == 0
Voo ey Point A | SOMETIMES | SOMETIMES
// Point D
} else { Point B | ALWAYS SOMETIMES
// Point E
Prodii=nProdiiiivaG Point C | ALWAYS ALWAYS
;;_.;?oint F Point D | ALWAYS SOMETIMES
) } Point E | ALWAYS NEVER
// Point G :
return prod; Point F | SOMETIMES | ALWAYS
} Point G | NEVER ALWAYS
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