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Fall 2006 Handout 6

The world’s anly ternary operator: K&R pp. 51-52; King pp. 72-73

1 if(a==0>b) {
2 =
3 } else{
4 i = k;
5 }
6
7 i =(@=b?j:k ) I* parentheses unnecessary here */
a|=|b|]?]] k
8 ifd==1) {
9 printf("%d dollar\n", dollar);
10 } else{
11 printf("%d dollars\n", dollar);
12 }
13
14 printf("%d dollar%s",d,d ==17?"":"s");
15 if (day==1){
16 printf("A partridge in a pair tree.\n");
17 } else{
18 printf("And a partridge in a pair tree.\n");
19 }
20
21 printf(day ==1? "A partridge in a pair tree.\n" :
22 "And a partridge in a pair tree.\n");
23
24 printf("%s partridge in a pear tree\n", day == 1 ? "A": "And a");

The?: operator was wented primarily for use ifdefine
into a single expression:

s. Itlets you pack aif-then-else

25 /* Absolute value of a number. */

26 #define ABS(a) ((a) >=07?(a):-(a)

27

28 /* Maximum of two numbers. See K&R p. 89. */

29 #define MAX(a, b) (&) > (b) ? (a) : (b))

30

31 /* Nested ?:'s have left-to-right associativity. */

32 #define SIGNUM(i) (()<0?-1:()>0?1:0)

33

34 /* It's always redundant to say logical_expression ? 1: 0 */
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35 #define SIGNUM(i) (()<0?-1:()>0)

36

37 /* The corresponding uppercase letter if c is lowercase. See K&R p. 249;

38

King pp. 528-529. */

39 #define toupper(c) ('a’<=(c) && (c) <="2z'? (c) - 32: (c))

It's better to write¢a’-’'A’ instead of32, and’A’-'a’ instead of32 :

1 #include <stdio.h>
2 #include <stdlib.h>

3
4 #define toupper(c) (a'<=(c)&& (c)<='2’?(c)+’'A’-"a’:(c))
5
6 i nt main()
7
8 i ntc;
9
10 while  ((c = getchar()) '= EOF) {
11 putchar(toupper(c));
12 }
13
14 return EXIT_SUCCESS;
15}
v Homework 6.1: macros containing ?:
Hand in only thetdefine lines, not an entire C progranYou get no credit if you forget to paren-
thesize each argument in the replacement text, or if you forget to parenthesize the entire replacement text.
(1) Write the#define for a macro calledIN with two arguments. Theaue of the macro will be
the value of the smaller of the dverguments.
(2) Write the#define for a macro calledolower with one agument. Ifthe argument is the
ASCII code of an uppercase lettéhre \alue of the macro will be theSCIlI code of the correspondingae
ercase letterOtherwise the value of the macro will be the same as the value ofglmaemt. Yu get no
credit if the numbeB2 appears in youtdefine
(3) Write the#define for a macro calledNTBUFF with no aguments. Ifsizeofint is less
than or equal to 2, the value of the macro will be 7. Otherwiseabfint is 4, the value of the macro
will be 12. Otherwise, the value of the macro will be 21. Thus an arrByT®UFF characters would be
big enough to hold the longest strings representingvaues (-32768" ,"-2147483648" , and
"-9223372036854775808" ), including the terminating0’
1 #include <stdio.h>
2 #include <stdlib.h>
3 #include <time.h>
4 #define INTBUFF Yaur homework is to complete this #define.
5
6 i nt main()
7
8 ¢ har buffer[INTBUFF];
9
10 srand(time(NULL));
11
12 /¥ Deposit characters in memory with trailing "\0’. */
13 sprintf(buffer, "%d", rand());
14
15 printf("%s\n", buffer);
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return EXIT_SUCCESS;

A

Initialize a pointer
One way to initialize a pointer is to let it be the address of another variable:

1 charc="A’
2 char *p = &c; [* Put the address of the variable c into p. */
You can split line 2 into
char *p; /* Create a variable p containing garbage. */
p = &c; * Replace the garbage by the address of c. */
—but why would you want to?

Another way is shown belo It looks like line 6 puts a string intp, but in reality it merely put the
address of the first character of the string pitd_ine 6 loads sixhar s (including the terminatin0’ )
into consecutie memory locations, and then puts the address of the l&iteinto p. The six bytes of
memory are not necessarily located anywhere mear

1 #include <stdio.h>
2 #include <stdlib.h>
3
4 i nt main()
5 {
6 char *p = "hello";
7 i nti;
8 char *q;
9
10 printf("%p\n", p);
11 printf("%s\n", p);
12
13 /¥ Print each character individually. */
14 for  (i=0; p[i] '="\0"; ++i) {
15 printf("%c", pliD; [* or putchar(pl[i]); */
16 }
17 printf("\n"); /* or putchar(’\n’); */
18
19 for (g=p;*q!="\0; ++q) {
20 printf("%c", *Q); I* or putchar(*q); */
21 }
22 printf("\n"); /* or putchar(’\n’); */
23
24 return EXIT_SUCCESS;
25}
1000 line 10
hello line 11
hello lines 14-17
hello lines 19-22

You can split line 6 into
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char *p; [* Ceate a variable p containing garbage. */
p = "hello"; * Replace the garbage by the address of the "h". */

—but why would you want to?

An array of pointers: K&R pp. 107-110, 113; King pp. 262-263

It looks like each element of the following array holds a word, but in reality each one merely holds
the address of the first character of therdv Seehe example on K&R p. 104; King pp. 262-263 and the
initialized array on K&R pp. 113-114; King p. 262.

The following diagram of thanimal[]  array assumes that the address of the array is 1000 and that

sizeof(char*) is 2, i.e., that each element of the array occupiedes.
999 1000 1001 1002 1003 1004 1005 1006 1021 1022 1023 1024
2000 4000 3000 5000
animal[0] _animal[l] _animal[2] ‘ T animal[11]

The strings are not necessarily adjacent tathimal array or to each otheand are not necessarily
stored in the order in which thénitialize the array See the diagrams on K&R pp. 107, 114; King p. 263.

2000 2001 2002 2003 2004 2005 2006

1m1 101 1n1 vka 1e1 vya 1\01

4000 4001 4002 4003 4004 4005 4006 4007

1r1 101 101 151 ,t, yea 1r1 1\01

3000 3001 3002 3003
a |0 |'g |\O

5000 5001 5002 5003 5004 5005

vsa 1h1 1e1 1e1 1p1 1\01

By storing the strings outside the body of the amaysgpace is wasted if the strings are of unequal
length. Astring can be lengthened without running into the next string. Aodv@mbers of the array can
be swapped by merely movingdvointers.

—On the Web at
http://i5.nyu.edu/ mm64/x52.9232/src/monkey.c

#include <stdio.h>
#include <stdlib.h>

i nt main()
{
char *animal[] = {
" monkey", /* 0 */

" rooster", [* 1*/
" dog", I* 2 */
"pig", 3 *
"rat", x4 *
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12 "ox", * 5 *
13 "tiger", * 6 *
14 "hare”, * 7 *
15 "dragon", * 8 *
16 "snake", * 9 ¥
17 "horse”, 10 */
18 "sheep" [*11 %
19 3
20 #define N (sizeof animal / sizeof animal[0])
21
22 int  year;
23
24 printf("Please type a year and press RETURN: ");
25 scanf("%d", &year);
26
27 printf("%d is the year of the %s.\n", year, animal[year % N]);
28 return EXIT_SUCCESS;
29}

Please type a year and press RETURN: 2006

2006 is the year of the dog.

How not to program

1 #include <stdio.h>
2 #include <stdlib.h>

3
4 i nt main()
5 {
6 i ntyear;
7
8
9 scanf("%d", &year);
10
11 if (year % 12 ==0){
12 printf("%d
13 } elseif (year % 12 == 1) {
14 printf("%d
15 } elseif (year % 12 == 2) {
16 printf("%d
17 } elseif [* etc. */

18 #include <stdio.h>
19 #include <stdlib.h>
20

type a year and press RETURN.\n");

printf("Please type a year and press RETURN.\n");

is the year of the dragon.\n", year);
is the year of the rooster.\n", year);

is the year of the dog.\n", year);

is the year of the ", year);

21 int main()

224

23 int  year;

24

25 printf("Please

26 scanf("%d", &year);
27 printf("%d

28

29 if (year % 12 ==0){
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30
31
32
33
34
35
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printf("dragon.\n");

} elseif (year % 12 == 1) {

printf("rooster.\n");

} elseif (year % 12 == 2) {

printf("dog.\n");
} elseif [* etc. */

X52.9232 Section 6

v Homework 6.2: select the correct anniersary present

How many years have you been married?

Then this is your tin anniversary!

10

First male wure that the uses’input is in the range 1 to 15 inclusi

A

1 paper
2 cotton
3 leather
4 linnen
5 wood
6 iron
7 wool
8 bronze
9 pottery
10 tin
11 steel
12 silk
13 lace
14 ivory
15 crystal

A two-dimensional array of pointers

C Programming, Part |

If you have provided an initial value for each element, you can neartoe first dimension (the empty
brackets in line 6) but not the other dimensions.

You can also remee the{ curly brace} in lines 8-26, but not the ones in lines 6 and 27.

1 #include <stdio.h>
2 #include <stdlib.h>

O©oo~NOOLPhW

i nt main()
{
c har *anniversary[][2] ={
/ * t raditional */
{ NULL,

{"paper”,
{"cotton",
{"leather",
{"linnen",
{"wood",

{"iron",

Fdl 2006 Handout 6558125

[* contempo
NULLY},

rary */

/* dummy so subscripts will start at 1 */

"clocks"},
"china'},
"crystal"},
"electrical"},
"silverware"},

"wood"},

/*

/*
/*
/*

/*

/*
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17 {"wool", "desk set"}, 7 %
18 {"bronze", "linnen"}, [* 8 */
19 {"pottery", "leather"}, [* 9 */
20 {"tin", "diamond jewelry"}, /*10*/

21

22 {"steel", "fashion jewelry"}, [*11 %

23 {"silk", "pearls"}, * 12 %/
24 {"lace", "furs"}, * 13 %/
25 {"ivory", "gold jewelry"}, [*14

26 {"crystal", "watches"} * 15%/
27 3

28

29 /* minus one because of the dummy element */
30 #define N (sizeof anniversary / sizeof anniversary[0] - 1)

31

32 int  year;

33 int  mode;

34

35 printf("How many years have you been married? ");

36 scanf("%d", &year);

37 if (year<1||year>N){

38 printf("Sorry, year must be in range 1 to %d inclusive.\n", N);
39 return EXIT_FAILURE;

40 }

41

42 printf("Type 0 f or traditional, 1 for contemporary: ");

43 scanf("%d", &mode);

44

45 printf("Then this is your %s anniversary'\n", anniversary[year][mode]);
46 return EXIT_SUCCESS;

47}

Loop through an array of pointers

Line 23 belav is our first example of a “pointer to a pointer'The expressionp is of data type
char™* | i.e., “pointer to pointer tehar ”. The expressiofp is of data typehar* | i.e., “pointer to
char ”. And the expressiottp is of data typehar .

During the first iteration of the loop in lines 29-31, the valup &f 1000, the value dfp is 2000,
and the value of*p would be 109 (th&SCll code of ‘m’’). During the second iteration, the valuemis
1002, the value ofp is 4000, and the value tfp would be 114 (th&SCII code of “r”).

1 #include <stdio.h>
2 #include <stdlib.h>

3

4 char *animal[] ={

5 "'monkey", [* 0 */

6 " rooster", [* 1=/

7 " dog", I* 2 */

8 " pig", I* 3 */

9 " rat", I* 4 */
10 "ox", * 5 *
11 "tiger", * 6 *
12 "hare", * 7 ¥
13 "dragon", [ 8 *
14 "snake”, r 9 ¥
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"horse", [*10*/
"sheep" [*11 %

18 #define N (sizeof animal / sizeof animal[0])

19

20 int main()

21 {
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38}

int i
char  **p;

for (i=0;i<N;++){
printf("%s is at address %p.\n", animal[i], animalli]);
printf("It starts with the three characters %c, %c, and %c.\n\m",
animal[i][0], animal[i][1], animalli][2]);

for  (p =animal; p < animal + N; ++p) {

printf("%s is at address %p.\n", *p, *p);

printf("It starts with the three characters %c, %c, and %c.\n\n",
} (*p)l0l, )L, CP)I2)):;

return EXIT_SUCCESS;

monkey is at address 2000.
It starts with the three characters m, o, n.

rooster is at address 4000.
It starts with the three charactersr, o, o.

v Homework 6.3: loop through an array of strings

Write a C program to print one line of instructions and let the user type his or her weight. Then print

the following table, with the decimal points aligned and tigits to the right of each decimal point:

Please type your weight: 150
On each planet, your weight would be
Mercury 40.50

Venus 127.50

Earth 150.00 etc.

Your program must h& exactly threeprintf  's, onescanf , onefor , and noif ’s or while ’s. It
must hae exactly two initialized arrays, tw pointers, and a variable nameeight :

char *namef[] = {
double factor[] = {

#define N (sizeof name / sizeof name[0])

char **pn; /* for looping through the name array */
double *pf; [* for looping through the factor array */
double weight; /* hold the number that the user inputs */

The names of the planets and the factors by which to multiply your earth weight are
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27 Mercury
.85 Venus
1.00 Earth
.38 Mars
2.33 Jupiter
.92 Saturn
.85 Uranus
1.12 Neptune
44 Pluto

Put no comment alongside each string innthme array Put the name of the corresponding planet
in a comment alongside each number inféotor  array.

We will rewrite this program later with one array of structures instead @fobsallel arrays.Hand-
out 5, p. 3 contains another example of parallel arrays. If you're more interested in finance, change the data
to a list of foreign currencies and exchange rates.
A

v Homework 6.4: retrofit an array of strings into an existing program

Retrofit an array of strings into one of the following three programs. Adding an array to thedfirst tw
will let you remare ©me of the control statements that are otherwise neddadd in only one program:
you get no credit if you hand in more than one.

(1) Add an array of strings to the last version ofrthislead()  function in Handout 7 (theersion
that returns amt ). Write additional messages, striving for utter authenticityserror" ,

"floatingpointexception" , "forkfailed" . Unix people can sagrrno (2) or see
Jusr/include/sys/errno.h for error message ideas.
Make asizeof/sizeof macro to measure the number of elements in the array (as in Handout 5,

p. 12) and write the macro as the right operand o¥dimstead of writing3.

The array will let you eliminate thié 's. The finished function must ta two printf  's and no
if 's; no aedit otherwise. Write anain() function to try it out.

(2) Add two arays of strings to the answer to Hommek 2.1 in Handout 3, pp. 12-13. Name the
first arraysuffix ~— and gve it exactly five dements: an initial dummy followed bgt" |, "nd" ,"rd"
"th" . Use it to eliminate thewitch in lines 12-28.

The fourth and fifth days will both use thefsuth . Instead of implementing this with d@h , use
the MIN macro as the subscript of the array:

suffix]MIN(day, 4)]

Your MIN macro must ta&k two aguments as shven abwe, just like the MAXmacro; no credit otherwise.
Name the second arrgyft and gie it exactly six elements: an initial dummy followed by

"A partridge in a pear tree",
"Two turtledoves",

"Three French hens",
"Four colly birds",

"Five gold rings"

Useint variables instead of pointer variables to loop through the arrays. Decide whether the elements
should be in ascending order (as showrvapor descending orderUse this array to change thwitch
in lines 32-57 into &or .

Use NULL instead of0 as the dummy element in an array of strinQJLL is a #define in
stdio.h ; write NULLin all uppercase.

Fdl 2006 Handout 6155615 am -9- hesenea ©2006 Mark Meretzky



NYU SCPS X52.9232 Section 6 C Programming, Part |

The finished program mustveexactly two for s, two variables (bothnt ’s; name the n& oned),
noif s, noswitch ’s, and a small number gfrintf  's. The words‘partridge’, ‘‘turtledoves”, ‘*hens”,
etc., must each appear exactly once in the progFamget about the A/And @’ issue. Mak a
sizeof/sizeof macro to measure the number of elements igithe array.

(3) Add an array of strings giving the name of each month to the toxti@nesedit answer to Home-
work 2.5 in Handout 4, pp. 15-16.

Let the user type in a month name instead of a month number:

1% due

Please type the starting month and press RETURN.
December

Please type the starting day and press RETURN.
21

Please type the starting year and press RETURN.
2006

Add a

#define BUFFSIZE 256 /* number of bytes in input buffer */
char birthmonth[BUFFSIZE];

to receve the word that the user types iftinclude<string.h> and write &or loop with a
strcmp inside it. Output an error message and exit W¥iT_FAILURE if the user does not input a
valid month name.

Instead of printing the due date as three numbers, the programwitirimd it as

December 21, 2006

Your program will hae wo arays with the same number of elements. Call tive areay name. If
you want to add a dummy element at the stantaofie, initialize the dummy tdNULL instead of td.

Useint variables instead of pointer variables to loop through the arrays. Do not wiite &tate-
ments. Ignordeap years: you will get no credit if your program handles leap years. The names and sizes
of the months must appear nowhere in your program except indheerays. W will rewrite this program
later with one array of structures instead of parallel arrays.
O
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