Announcements

. Read the classwebsite DAILY.

- Java programsused in class as examplesare
In executable form on directory:

/usr/local/class/cs111/src/ryder /*

other subdirectoriesof .../src contain
examplesfrom other lectures

- help@remus- for systems problemsonly

Barbara G. Ryder © Spring 1998 Boolean Values(5) 1



Announcements

- Printing my lecture notes

— open up lecture notesin netscape under X
windows (this putsyou in Adobe Acroread)

—goto FILE menu in Adobe Acroread program

— select PRINT command and in box displayed,
replace what’sthere by:

mpage -4 -P<printer name>

you need to specify the specific printer that you
are using by namein thiscommand, i.e,,

mpage -4 -Pcor e3

—then click on OK button

— dlideswill be printed 4-up on a page
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Boolean Values

- Program design

. Boolean values

— Operators& & ||, !
— Precedence
— Use of parentheses
— Boolean algebra
— Truth tables
—DeMorgan’slaws

— Precedence of operators
- Comparisonsof primitivetype values
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Good Program Design

- Design algorithm before coding
— Optimizethe design, not the code

- How will you test your algorithm?

— Successful tests cause the program to FAIL!
(Testsfind bugs, not hide them)

— Test extremal values (e.g., 12 o’clock, minutes
values of 00 and 59)

- Use comments and meaningful names
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Good Program Design

- Test methods one-by-one, asyou writethem
— Createtest driver main method
— Natural modularity of O-O codes

- Useindentation and blank linesto aid
under standing of program structure

- Standardize your class definitions
— Attributes before methods in alphabetic order
— List constructorsfirst

— Always add 1 line comment on method
functionality
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Boolean Type

. Values: true, false

» Operators: && (and), || (or), !(not)
— (@& & b) trueif bothaand b aretrue

—(a|| b) trueif either aor b aretrue
—latrueif aisfalse

— Don’t use bitwise operations. & |
- Used with comparison operatorson
primitivetypes(e.g., z!=Db)

== I= < <= > >=
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Precedence (highest to |owest)

! -(unary)
* / %
+ -

< <= > >=

&&
||
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Boolean Operators

Assumexislandyis-1. Then evaluate
X>Y|[x==y&& y>0

Repeat: find operator (s) of highest precedence
and evaluate.
X>y|[x==y&& y>0
true|| false & & false
true|| false
true.
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|f we guess the precedencesincorrectly,

X >y
X >y

Boolean Operators

Xx==y & & y >0 becomes
X==y && y >0

true|

false & & false

true& & false

false

Can always use parenthesesto insure
outcome.

(x>y|[x=y)&& y>0forcesthe 2nd
evaluation.
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Boolean Operators

Evaluate!(x<vy) ||y !=x& & y == 2*X
| false || true & & false
truel|true & & false

true|| false note differ ence between
true I=and ! In expression

With wrong precedenceyields
Ifalse || true & & false
truel|true & & false
true& & false
false
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Boolean Operators

- Useparenthesesliberally in Boolean
expressionsto avoid confusion

. Lazy evaluation (short circuited evaluation)

— (@& & x.dowmethod()) iIf aisfalse, then
slowmethod never called

— (a || x.sdlowmethod()) if aistrue, then
dowmethod never called

— Used to prevent problems
(X!'=0) && (y == 1/x)
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Equivalent Expressions

- Rulesfor simplification, given a, b are of
boolean type
—1(@a&& b) equivalent to!al|!b
— 1 (allb) equivalentto!a& & b

- How know these correct?
—a=T,b=T,(T&& T)=F, (T ||!T)=
—a=T,b=F, (T&& F)=T,(!T||'F)=T
—a=F,b=T,/(F&& T)=T,(IF||!T)=T
—a=F,b=F,(F&& F)=T, ('F||'F)=T
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Boolean | dentities (full evaluation)

. Commutative

a&& b==b&& a
allb==blla

. Associative

(a&& b)&& c)==(a&& (b && C))
(@[ b)|lc)y==(all (bl c))

. Absorption

(all(a&& b)) ==a

(a&é& (allb))==a
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More |dentities

. Distributive
a&& (bllc)==(a&& Db)||(a&& c)
al[(b&& c)==(allb)&& (allc)

- DeMorgan’'sLaws
l(@&& b)==('a ||l 'b)
l(a]||b)==('a && !b)
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More |dentities

- Analogy to min/max
- min (a,b) == max (-a, -b)
becauseif a< b for aand b integers,
- min(a,b) is-a and max(-a, -b) is-a
sincea<b implies-a>-b
e.d.,- min (2, -3) == max (-2, 3) ==

Barbara G. Ryder © Spring 1998 Boolean Values(5) 15



Truth Tables- Absorption

a

b

a&é&b
allb

la

all(a&é& b)
a&é& (allb)
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Truth Tables- DeMorgan's

a

b

l(a& & Db)
la||'b
(@]l b)
la&& 'b
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Truth Tables- Distributivity

a TTTTFFFF
b TTFFTTFF
C T FTFTFTF
b&&c T FFFT FFF
all(b&&c) T TTTTF F F=—
allb T TTTTTEFF
allc T TTTTFTF
apbegeallc T TTTTF FF=e—
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