
CSc352: Systems Programming and Unix

Spring2002

Midterm Exam: Tue. Feb. 26 2002

Time : 75mins

—SOLUTIONS—
1. Unix I [

������� �	��

�
points] :

Thefollowing illustratesthestructureof thefiles within adirectorya0:

a0 b0 c0

b1

a0 b0

a0

b0 b2b1 b3

a0 c2 a0 b0 b2b1

a0 b1b0

b0a0

b1

a0 b0 c0

b1

Considerauserwhostartsout in thedirectorya0 at therootof this treeandexecutesthefollowing commands:

% cd b1/b0

% ls

% cd ../../b0

% ls ../b1/b0/./.././../b2/../b1/b0/b1

�����
Whatis printedoutby thefirst ls command above?

Answer:

a0 b0 b1

�����
Whatis printedoutby thesecondls commandabove?

Answer:�
a0b0

�����
Supposethat all of the leaves in the treeshown above are “ordinary” files, i.e., not directories. How many

directoriesarethereamongstthesetof files shown above?

Answer:
10

�����
Whatis thepathfrom theroot directory a0 to wheretheuseris afterthesequenceof commandsshown above

hasbeenexecuted?

Answer:

b0



2. Unix II [
������� �	��

�

points ] :

Thefollowing arethecontents of a file jabberwocky (theline numberson theleft, outsidethebox, arenot partof

thefile: they aresuppliedfor yourconvenience):

1 ‘Twasbrillig, andtheslithy toves

2 Did gyreandgimblein thewabe:

3 All mimsyweretheborogoves,

4 And themomerathsoutgrabe.

5

6 “BewaretheJabberwock, my son!

7 Thejaws thatbite, theclaws thatcatch!

8 BewaretheJubjubbird, andshun

9 ThefrumiousBandersnatch!”

�����
Whatis printedoutby thecommand

wc -l jabberwocky

Solution: 9 jabberwocky

(Comment: It’s OK if the student omits the filename jabberwocky.)

�����
Whatis printedoutby thecommand

head -8 < jabberwocky | tail -2

Solution:

The jaws that bite, the claws that catch!

Beware the Jubjub bird, and shun

(Comment: It’s OK to give just the line numbers.)

�����
Whatis printedoutby thecommand

tail -3 jabberwocky | sort

Solution:

Beware the Jubjub bird, and shun

The frumious Bandersnatch!’’

The jaws that bite, the claws that catch!

(Comment: It’s OK to give just the line numbers.)

�����
Whatis printedoutby thecommand

grep at < jabberwocky

Solution:

And the mome raths outgrabe.

The jaws that bite, the claws that catch!

The frumious Bandersnatch!’’

(Comment: It’s OK to give just the line numbers.)
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3. C Syntax [ 1+2+3+4+5= 15points]

�����
Givedeclarations for:

�����
[ 1 point ] Integervariablesx, y, andz.

Solution: int x, y, z;
�������

[ 2 points ] An arrayA of 20characters.

Solution: char A[20];
���������

[ 3 points ] A pointerB to anarrayof pointers to integers.

Solution: int **B;
���� ��

[ 4 points] A pointerX to astructurecontaining thefollowing fields: two integersval andcount; anda

pointerto astructureof thesametype.

Solution:

struct s {

int val, count;

struct s *ptr;

} *X;

�����
[ 5 points ] Definea macroNewNode(x) thatbehavesasfollows: theargumentx is a pointer(differentuses

of NewNode() canhaveargumentsof differenttypes),andNewNode(x) allocatesdataof thetypepointedat

by x andsetsx to point to this data.If not enoughmemory wasfound, NewNode(x) givesanerrormessage

andexits with status! 
 .
Example Usage:

struct s { ... } *y[20];

int *A[10];

...

if ( ... ) {

NewNode( y[2] ); /* create a new struct s and point y[2] to it. */

NewNode( A[0] ); /* create a new int and point A[0] to it. */

}

Solution:

#define NewNode(x) { x = malloc(sizeof(*x));\

if (x == NULL) {\

fprintf(stderr, "Out of memory\n"); exit(-1);

}\

}

(Comment: It’s OK if the student: (1) omits the backslashes at the end of the lines; (2) writes if (!x) ... rather than if (x

== NULL) ...; (3) uses printf rather than fprintf(stderr, ...))
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4. C Strings [
�"�$#%��
&�

points ]
Considerthefollowing C pogram:

main()

{

char A[10];

A[0] = ’m’; A[1] = ’n’; A[2] = ’b’; A[3] = ’v’;

A[4] = ’c’; A[5] = ’x’; A[6] = ’z’; A[7] = ’\0’;

myprint(A);

}

For eachof thefollowing definitionsof thefunctionmyprint(), show clearlywhatwill beprintedout. If theoutput

will beunpredictablegarbage,sayso.

�����
void myprint(char *s) { printf("%s\n", s); }

Solution: mnbvcxz

�����
void myprint(char *s) { s++; s++; printf("%s\n", s); }

Solution: bvcxz

�����
void myprint(char *s) { s[4] = ’\0’; printf("%s\n", s); }

Solution: mnbv

�����
void myprint(char *s) { printf("%s\n", s+8); }

Solution: unpredictable garbage

��'(�
void myprint(char *s) { *s++ = ’\0’; printf("%s\n", s); }

Solution: nbvcxz

5. Pointers [

&�*)+
&�	�,�-�

points ]

Supposethatwe know that thefollowing is a legal C program,andnone of theassignments in theprogramresultin

any implicit typeconversions.Unfortunately, thetypedeclarationsfor thevariablesin theprogramhavebeenlost:

#include <stdio.h>

#include <string.h>

main()

{

... various declarations ...

scanf("%s", b);

c = strlen(b);

x = &y;

a = &c;

z = &a;

*x = z;

**y = 24;

printf("%d\n", c);

}
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�����
[ . �/�0�1
2�

points] For eachof the following variables,determine its type (it’s enough to write down the

declarationfor thevariable in C syntax):

x int ***x

y int **y

z int **z

a int *a

b char *b

c int c

�����
[ . �3���4
&�

points ] Theaddressof eachvariableis asindicatedbelow. Supposetheinput stringgivento the

programis "qwertyuiop". Write down thevalueof eachof thefollowing variablesat thepoint justafterthe

printf() in theprogram:

Variable Address Value

x 1000 1010

y 1010 1100 (Comment: From x = &y; ... *x = z;)

z 1050 1100

a 1100 1200

b 1110 "qwertyuiop"

c 1200 24
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