Chapter 2

Overview of C

Figure 2.1 C Language Elements in
Miles-to-Kilometers Conversion Program

o kilom

/* Display the
printf("That equals 3£ k:

return (0);
- special symbol
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Figure 2.2 Memory(a) Before and (b) After
Execution of a Program

memory memory
machine language machine language
miles-to-kms con- miles-to-kms con-
version program version program
miles miles

10.00
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Figure 2.3 Effect of kms = KMS_PER_MILE *
miles;

Before assignment  KMS_PER_MILE miles

kms

16.090

After assignment KMS_PER_MILE miles kms
|1.609| i10.00| |16.090|
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Figure 2.4 Effect of sum = sum + item;

Before assignment sum item

After assignment sum
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Figure 2.5 Effect of scanf("%lf", &miles);

number entered 30.5
miles
30.5




Figure 2.6 Scanning Data Line Bob

letters entered Bob
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Figure 2.7 General Form of a C Program

preprocessor directives
main function heading
{
declarations
executable statements
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Figure 2.8 Evaluation Tree for
area = Pl * radius * radius;

area = PI * radius * radius

area
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Figure 2.9 Step-by-Step Expression
Evaluation

area = PI * radius * radius
3.14159 2.0 2.0

6.28318

12.56636
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Figure 2.10 Evaluation Tree and Evaluation
forv=(p2-pl)/(t2 - t1);

v = (p2 — pl) / (t2 — t1)

pl p2 t1 t2

1 2
v o= (2 - pl) / (k2 — tl)
9.0 4.5 60.0 0.0
3
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Figure 2.11 Evaluation Tree and Evaluation
forz-(@a+b/2)+w*-y

z-(a+b/2) +w*-y 2 a b w y
s =] =] [=]
z - (a + b/ 2) + w -
8 3 9 2 =5
4 5

7 10
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(cont'd)
»
A 24,
2. * Determines the value of a collection of coins. 2.
3 26.
4. #include <stdio.h> 2.
4
=+ 29.
6. main(void) 30.
7 31 /% Compute the tnn) value in cents. */
char first, middle, last; /* input - 3 initials */ 32, total c 25 * quarters + 10 * dimes +
9. int pennies, nickels; /* input - count of each coin type */ 3. 5 * nickels + pennies;
10. int dimes, quarters; /* input - count of each coin type */ s
1. int change; /% output - change amount R e R et Py
12 int dollars; /% output - dollar amount */ . Girep o (et e G 100
16. "Type in 3 initials and press return> "); :; AT S
20. Type in 3 initials and press return> BMC
2 P (T 2 & Number of dimes > 20
{continac) Number of pennies > 77

Figure 2.13 Batch Version of Figure 2.14 : —
:
Miles-to-Kilometers Conversion Program Miles-to-Kilometers & o, i o
:
W] 7+ convores aistances from miles to xilonators.  +/ Conversion & oo
2. 10. double miles, /* distance in miles .
3. tinclude <stdio. /* printf, scanf definitions */ H " K 7+ equivalent istance in kilmeters o
7, [ g Program with AR 7
- [ Named Files L ;
8. i /4 Got. and scho the distance in miles. +/
9. double miles, /* distance in miles */ » f « £ o2).
10. kms;  /* equivalent distance in kilometers « & N ‘ -
12. /* Get and echo the distance in miles. */ B o e
13. scanf("$1f", smiles); 2. /4 isplay the distance in kilometers. */
1. printf("The distance in miles is %.2f£.\n", miles); & B P e - h
15. 29, /% Close files. */
16. /% Convert the distance to kilometers. */ b fotoms
17. kms = KMS_PER_MILE * miles; 5
19 /* Display the distance in kilometers. */ B
20. printf("That equals %.2f kilometers.\n", kms); Contentsof input fle i stance. da
21,
2 return (0); fonptwichig mpribegrgoirrog
2. ) That equals 190.21 kilomsters.

Figure 2.15 Compiler Listing of a Program Figure 2.16 A Program with a Run-Time
with Syntax Errors Error

221 /+ Converts distances from miles to kilomstars. +/
22
223 ¥inelude <stdio.n> 7+ prinee, scant definitions /
266 4dafine NiS_PER_ILE 1.609 /+ conversion constant “ 111 #include <stdio.h>
267 262
268 int 263 int
269 main(void) J64 main(void)
2
a1 double kns 265
272 266 int  first, second;
am /+ Get the distance in miles. +/ 267 double temp, ans;
211 rintf("Enter the distance in miles> 268
Tl eniCoton saded st the ond of the previous source Line 260 printf("Enter two integers> ");
s acnnt(*N16%, snilenyy 270 scanf("sdsd", &first, ssecond);
“aens dentitier "miles is not declared within this scope 21 temp = second / first;
“aess Invalid operand of address—of operato 212 ans = first / temp;
213 rintf("The result is 2.3f\n", ans);
e i printf( \ )
2 17 convet th gistance to Kilometers. +/
2 Jns = Kuis_pE miles; 275 return (0);
i dentitier “eTien? is not dectaced within chin scope 276 )

Enter two integers> 14 3
/% Display the distance in kil

prinee("Ihat equals b kiloneters.\nw, kas);

Arithmetic fault, divide by zero at line 272 of routine main

return (0)

pocted end-of-file encountered in a comment
inserted before end-of-fi
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Figure 2.17 Revised Start of main Function
for Coin Evaluation

main(void)

char first, middle, last; /+ input - 3 initials */
int pennies, nickels; /* input - count of each coin type */
int dimes, quarters; /+ input - count of each coin type */

int change; /% output - change amount */
int dollars; /* output - dollar amount /
int total cents; /% total cents */
int year; /% current year */
/* Get the current year */

printf("Enter the current year and press return> ");
scanf("8d", &year);

/* Get the program user's initials. %

printf("Type in 3 initials and press return> “);

scanf("$ctctc”, sfirst, emiddle, slast);

printf("Hello Sc3csc, let's check your coins' value in td.\n",
first, middle, last, year);

pyright ©2004 Pearson Al right d

Figure 2.18 A Program That Produces
Incorrect Results Due to & Omission

1. finclude <stdio.h>

ol

3. int

4, main(void)

5.

6. int  first, second, sum;

7.

8. printf("Enter two integers> ");

9. scanf("3dsd", first, second); /+ ERROR!! should be &first, &second */
10. sum = first + second;

1. printf("3d + 3d = sd\n", first, second, sum);
12.

13. return (0);

1.

Enter two integers> 14
5971289 + 5971297 = 11942586
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