


Program Assignment 1

A MRS]

| Compute 8 firing plans

I Fired 12 seconds apart

I Variable range

i Calculate Velocity vectors? ¥ VX + V¥
| Calculate Angle

i Detalls on the web

I Due Next Week



Exam Ic Week from Thursday, Feb 10

A Chapter 1, 2, 3
A printf, scanf
A Functions

T void functions

I Value returning
functions

A File 10
I Pg9l

I FILEfopen, fprintf,

fscanffclose

Aint, double, char
I Order of operations

I Type coercion and
casting

I Expressions
A #include
A #define
Aint main
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Chapter 4 Objectives

Describe the syntax and semantics of the singiel double
alternative If statements.

Present relational, equality, and logical operators and their use in
the conditions of decision steps.

Introduce the syntax and semantics of compound statements.

Discuss the construction of nested and multipleernative if
statements to implement complex conditional logic and decision
tables.

Introduce selected flowcharting symbols as a means of
diagramming decisions in algorithms.

Present the use of data flow information in structure charts.
Discuss a technique for hand tracing an algorithm.

Introduce the syntax and semantics of the switch statement as a
multiple-alternative decision structure.



Chapter Content

4.1 Control Structures

4.2 Conditions

4.3 The If Statement

4.4 If Statements with Compound Statements
4.5 Decision Steps in Algorithms

4.6 More Problem Solving

4.7 Nested If Statements and Multiple Alternative
Decisions

4.8 The switch Statement
4.9 Common Programming Errors



4.1 Control Structures

A Structured Programming
I Every statement is a control structure
A Structured programming language
I Sequential- One after another
A Statements executed in the order they appear

I Selection- One or the other

AChoose conditions in which statements are executed
| Iterative-- repeating

ALooping back through statements

| Parallel- simultaneously
ANot so much, yet



Before Control Structures

A Spaghetti Code (unstructured)
I goto statement
I Impossible to follow/debug

A C still hagjoto statement
I You will be shot if you use it

I Use Is extremely rare In practice
ANever required
ARarely beneficial to performance



4.2 Conditions

A TruevsFalse (0)

A Relational operators

A Logical operators

A Operator precedence

A Assignment (=vsEquality (==) Operators
A Short Circuiting



Logical TruesLogical False (0)

A Represented ast
A True is represented by any nonzero value
A False is represented by Zero



Relational Operators

op hame
less than

use
X<y

greater or equal x>=y

greater than

X >y

less than or equak >=y

equal
not equal

X==Y
XIl=y

spin

IS X less than y?

IS X not less than y?
IS X greater than y
IS X at least y/

IS XC Yy zero?

XCYy?



Assignmenvs Equality

Ax =3

A= assignment

AE Gga3SGaé¢ o

A3 is moved into the x memory cell
A X ——

A== equality

Als x 3?

AFalse(0) or True



Logical Operators

Operator name use spin
A and X&&Yy IfxthenyelseO
| or X||y If X then 1 else y

| not | X If X 0 else 1



Figure 4.2Range of True Values for
min <= X && X <= max
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Figure 4.3Range of True Values for
z>X || x>y
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Precedence

unary -+ &
mul ops *1 %

add ops + -

rel ops <<=>=>
equality == =
and &&

or |

assign -



Figure 4.1Evaluation Tree and Stdgy-Step
Evaluation for Iflag || (y + z >=-x%)

! flag N (y + z > x - 2)




Short Circuiting

A C will execute a logical expression only as long
It has too. Saves time.

A It may be possible during evaluation to determi

AAn and expression cannot be true
AAn or expression cannot be false

I By examining only the left operand(
A(0 && shorted ) ==
A( (10) || shorted)!=0

I The shorted value Is not needed to evaluate the
expressions



4.3 The If Statement

If (logicalcondition)
singlestatement;

If (logicalcondition)
singlestatement;

else
singlestatement;



4.3 The If Statement

If (logicalcondition)
singlestatement;

If (logicalcondition)
singlestatement;

else
singlestatement;



If (logicatcondition) singlestatement;
else singlestatement;
A2 KAGSaLIl OS R2SayQi YI i
A Style points awarded by other programmers

A Logicalcondition
I anyint expression or relational logic

A single statement

I special statements to be aware of
A null statement

A compound statement

{

}
Aif

//multiple statements



Figure 4.4Flowcharts of If Statements with
(a) Two Alternatives and (b) One Alternative

rest heart
rate > 56

Display Display

product =
product * x;

"Keep up your "Your heart is in
exercise program" excellent condition"
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4.4 1f Statements with Compound Statemen

A Compound Statement groups many statements into a
block. This block is treated as a single (long) statemer

A

A //no matter how many statements are inside the
A /lcurly braces

A}



Figure 4.51f Statement to Order x and y

. if (x > v) { Switch x and y */
temp = Xx; Store old x in temp */

X = vy; Store old y in x */
y = temp; Store old x in y */
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4.5 Decision Steps in Algorithms

Directing execution to solve large and complex
problems



Figure 4.6S Il Problem
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