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A 3.4 Functions without Arguments

A 3.5 Functions with Input Arguments

A 3.6 Common Programming Errors



But First

A Save time for debugging
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I real world
A 80% of time spent on maintenance
A C makes good programmers
I Inthe long run
I you might struggle more initially

I C programmers have better understanding of
consequences

A Why?



Cis Evil

A C puts total trust in the programmer

i It will execute anything
A Even sinfully bad code
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AC Requires programmer to be perfect
I Too much trust
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I Even I still make programming errors

A Major motivation for new languages

I Obviously bad code should not be executed
A Still C/C++ is granddaddy of them all



C will compile and run bad code

A scanf("%T d Z)A A RS
A scanf("%If &side€ O T
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A These errors can cause strange consequences
| Strange output
I No output
I Segmentation Fault
I Unpredictable, but probably not random




3.1 Building Programs
from Existing Information

A The logic is well known or established
A The rest is implementation details

A Some easy example computations
| area of a circle
I volume of a disk.
I mass of a volume.
A Less obvious example computation:
I weight of a batch of flat washers



3.2 Library Functions

A Code reuse
I Why reinvent the wheel?

A C library

I Page 121 lists common functions from math.h

A sin(d), cos(d), tan(d)

A sgrt(d), pow(dnum, dexp)

A abs(i), fabs(d)

A ceil(d), floor(d)

A Note: libraries are a form of bottom up

development. Libraries are good but they solve a
different problem.






User Library

A We can define our own functions and libraries
Al Ay Omgithhe d
I Compare with #include <c_stdlib.h>
i Compare with #include <cpp_stdlib>
A Bottom up design
i Build library first
i Building blocks of reusable code
A Top down
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I ldea s to defer details



template.c ¢ A Starter File

/*
File: YessickDonXXXX.c
Author: Don Yessick
Date: XXXXX, 2010
Class: CSCI140L-03 Dr. Yessick

Details of the file
=5

//preprocessor directives
#include <stdio.h>
#include <stdlib.h>
#include <math.h>

#define Pl 3.1415926536
//prototypes go here

double readDouble(char * prompt);
double readInt(char * prompt);

//function main

int

main (void)

{
system("PAUSE");
return O;

}

//implementations go here

double

readDouble(char * prompt)

{
double inputNum;
printf(*%s: ",prompt);
scanf("%lIf",&inputNum);
return inputNum;

}

double

readInt(char * prompt)

{
int inputNum;
printf(*%s: ",prompt);
scanf("%d",&inputNum);
return inputNum;

}



3.3 Top-Down Design
and Structure Charts

A Divide the problem into chunks
I Like outlining a term paper

A Defer decisions and implementation details to
lower levels

A Further refine each chunk to even smaller chunks

A Develop documentation as you go
I Specifications

I Assumptions

i Implementation details

I algorithms



3.4 Functions without Arguments

A Function Calls

A Function Prototypes
A Function Placement
A Execution Order



Function Calls

A Functions allow user to break code into
modules

A functionName();
I Call is exactly like printf or scanf
I The parenthesis indicate function call

I C requires the parenthesis even when no
parameters are passed

A This is the same for library and user functions
A The call indicates where the function executes



Function Prototypes

A Functions may be declared just as variables might be declared.

called a prototype and defines the function signature
Signature consists of function name, return type, and parameters

A Examples: (no return value, no parameters)

void ShowWelcomeScreen ( void );
void GetlInputData( void );

void DataProcessing( void );

void ProduceDataReport( void );
void ShowsSignoffScreen ( void );

A Usually we want to pass data to from subroutines

DataProcessing might need the Data from Input



Function Placement

A Place prototype at top before main
A Place implementations at bottom, below main

A Some variation is allowed
I Some prefer main to be at bottom
I Prototype must precede use
A Implementation -- curly braces and body
void someFunction(void) {
//do something

}



Execution Order
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called.

A Function must be called before execution

A Only main is called by OS.

A All other functions must be initaited from main, direct
or indirectly.
A Function call looks like any other statement:
ShowWelcomeScreen ();
GetlnputData();
DataProcessing();
ProduceDataReport();



3.5 Functions with Input Arguments

A Functions can define input parameters
I void foo(int x); //prototype for function with int

A Functions can return values
I Int bar (Int X);
A double readDouble(char * prompt, char * units)
A{
double scanval:
printf("'%s in %s",prompt, units);
scanf("%lIf", &scanval);
return scanval,
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Arguments vs Formal Parameters

A Functions can define input parameters
I void foo(int x); //prototype for function with int

A Calling Argument vs Formal Parameters

I Arguments refer to the passed values (caller side)
Afoo(x)
Afoo(3)
| Parameters refer to the specification
(implementation)
Afoo(int x);
Abar(double d)



Multiple arguments

and Returning Values

A double area(int width, int height);
I Width and height are formal parameters
I This functions returns a double
A double a = area(5,4);
I 5, 4 are actual arguments
I double b =area (w, h);
I Works for any input arguments
A Implementation:

double area(double width, double height){
return width * height;

}
A width and height assigned by caller



Argument List

A Order and Count is important
I Must match formal parameter order and count
I Must match formal parameter types

A A copy is made. The Formal parameter acts as
a local variable initialized by the calling
argument.



3.6 Common Programming Errors

ANOT

I Number of actual arguments
Amust match formal parameters

I Order of actual arguments
Amust match formal parameters

I Type of actual arguments
Amust match formal parameters



A note on Printf, Scanf

A These functions take a variable number of
arguments

A The number required is dependent on the
format string and the number of placeholders
specified

A Too many or too few can cause strange
consequences



Initialize variables

A C will not complain if you forget
A Value of uninitialized value can be random

A Used to be whatever happened to be at that
locations

I Security leak: Allocate a bunch of memory
variables and read it to see other peoples secrets

i Nowadays the memory will be zeroed out or
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The Problem Solving Phase

A Analyze
I Understand the problem

A General Solution (Algorithm)

I Develop a logical sequence of steps to be used to
solve the problem

A Test

I Follow the steps to make sure they actually do
solve the problem



The Implementation Phase

A Programming : Translate the algorithm into a
programming language.
A Test: Have the computer follow the

Instructions, check the results and make
corrections until the answers are correct.



Top Down Design Methodology

A Analyze the Problem

A Write the main module

A Write the remaining modules

A Resequence and revise as necessary



Analyze the Problem

A What are the inputs

A What are the outputs

A How would you solve the problem by hand

A Develop an algorithm or general plan of attack




Write the main module

A Use English or pseudo code to restate the problem.

A Use module names to break the problem into
functional areas.

A When a module is over 10-15 lines your level of detail
IS too low.

A Postpone details to lower modules
A The main module may change after further refinement
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unwritten module

A Use meaningful module names.



Write the remaining modules

A No fixed number of levels.

A Each module should be complete even though
It references unwritten modules.

A Keep pushing details lower until you can
directly translate into a C statement.



Resequence and Revise as necessary

A Plan for change.
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A Several attempts and refinements may be
necessary.

A Try to maintain clarity

A Express yourself simply and clearly.

A Refactoring code is key to good code



