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Midterm 2 Solutions
Question 1) (25 points) Fill in the blanks. 

a) The keyword ___void_____ is used in a function header to indicate that a function does not return a value or to indicate that a function contains no parameters.

b) A _function prototype_allows the compiler to check the number, types, and order of arguments passed to a function.

c) The elements of an array are related by the fact that they have the same  _name_ and _type_.

d) A _symbolic constant_ should be used to declare the size of an array because it makes the program more scalable.

e) Naming an array, stating its type, and specifying the number of elements in the array is called _declaring_ the array.

f) An m-by-n array cotains _m_ rows, _n_ columns, and _m x n_ elements. 

g) A pointer is a variable that contains as its value the _address_ of  another variable. 

h) The three values that can be used to initialize a pointer are _NULL_, _0_, or  an _address_.

i) A _structure_ is a collection of related variables under one name.

j) A structure member is accessed with either the _._ operator or the _->_ operator.

k) A field that may contain digits, letters, and blanks is called an _alphanumeric_ field. 

l) The _#define_ directive creates macros and symbolic constants.

m) The _#ifdef_ and _#ifndef_ directives are provided as shorthand notation for #if defined(name) and #if !defined(name).

n) The _redirect input (<)_ symbol is used to redirect input data from the keyboard to come from a file.

o) The _pipe (|)_ is used to direct the output of one program to be the input of another program. 

p) Argument _argc_ of main receives the number of arguments in a command line.

q) An integer or floating-point _suffix_ can be appended to an integer or floating-point constant to specify the exact type of the constant.

r) Type qualifier _const_ indicates that an object should not be modified after it is initialized.

 Question 2) (15 points) Determine if the following statements are True or False. 

T / F  a) A pointer that is declared to be void can not be dereferenced.

T / F b) Pointers of different types may not be assigned to one another without a cast     

             operation.  (void pointers can be assigned w/o a cast!)
T / F c) Function fprintf can write to the standard output.  (printf(stdout, …) )
T / F d) The programmer must explicitly use fopen to open the standard input, standard 

             output, and standard error streams.

T / F e) All calls in C are call-by-value. However, call-by-reference can be simulated by 

             passing the address of a variable. 

T / F f) Arrays are implicitly passed to a function call-by-value by default.

T / F g) Two structures can be compared by using == operator to determine if they are equal.

T / F h) Structures are implicitly passed to a function call-by-value by default.

Question 3) (25 points) Miscellaneous.

(10 pts) a) Write a statement a sequence of statements to do the following:

     1. Open file “oldmast.dat” for reading and assign the returned file pointer to oldFPtr. 

     2. Open file “newmast.dat” for writing (and creation) and assign the returned file 

         pointer to newFPtr.

     3. Read a line from the file “oldmast.dat”. The  line  contains of integer accountNum, 

         string name, and floating point currentBalance.

     4. Write a line to the file “newmast.dat”. The line  consists of  integer accountNum, 

         string name, and floating point currentBalance.

 FILE *oldFPtr, *newFPtr;

 int accountNum;

 char name[30];

 float currentBalance;

 oldFPtr  = fopen(“oldmast.dat”, “r”);

 newFPtr = fopen(“newmast.dat”, “w”);

 fscanf(oldFPtr,  “%d %s %f”,   &accountNum, name, &currentBalance);

 fprintf(newFPtr, “%d %s %f\n”, accountNum, name,  currentBalance);

(5 pts) b) Show two different methods of initializing character array courseName with the 

           string of “ELE-491”.

  char courseName[] = “ELE-491”;

 char courseName[] = {‘E’,‘L’,‘E’,‘-’,‘4’,‘9’,‘1’,’\0’};

(5 pts) c) What, if anything, is printed when the following printf statement is performed? If the statement contains an error, describe the error and indicate how to correct it. Assume the following variable declarations:


char s1[50] =  “jack”,  s2[50] = “ jill”, s3[50], *sptr;


printf(“%s”, strcat(strcat(strcpy(s3, s1), “ and ”), s2));

 The statement is correct. The output is: “jack and  jill”
(5pts) d) Assume that you have a structure called address composed of streetAddress[25], city[20], state[3], zipcode[6]. Provide the definition for the following structure: Define structure student that contains arrays firstName[25], and lastName[15], and variable homeAddress of type struct address.

 struct student {

   char firstName[25];

   char lastName[15];

   struct address homeAddress;

}

Question 4) (35 points) Programming. You should carefully follow all the Good Programming Practices given in the textbook in writing your codes.

(15pts) a) Write a program that defines a macro with one argument to compute the volume of a sphere. The program should compute the volume for spheres of radius 1 to 10, and print the results in tabular format.                                                 4

The formula for the volume of a sphere is:     ---  * (   * r 3   where (  is 3.14159.    

                                                                         3

I will only give the declaration of the macro since it is critical, writing the main function is trivial!

#define  PI  3.14159 // or 3.14159f to define it as a float

#define  VOLUME (r) ( (4/3.0) * PI * (r) *  (r) * (r) )

The only point to be careful in the main is that since PI is a double by default, the macro returns a double number. If you directly send the result to the print then you have to use “%lf”format conversion specifier in the printf. 

Common mistake 1: If you write  (4/3) directly you get a 1 all the time, so the result will be incorrect!

Common mistake 2: If you forget to put parantheses around r, then macro will not work with expressions (e.g., 2+3) as arguments.

Common mistake 3: If you forget put parantheses around the whole replacement text, it may not work in some circumstances due to the wrong order of evaluation due to the operator precedence rules.

(20pts) b) Write a program that reads a few lines of text (at most 80 characters each) terminated by Ctrl-Z into character array s[1000]. Print out the input string in uppercase letters and the number of occurences of  the string “the” (without matching case, i.e., “the”, “THE”, “The”, … or any other form of “the”) in it. 

Read the whole input text that consists of lines separated by newline and linefeed characters until you coincide with the EOF into string s using getchar function. Convert the whole string into uppercase using toupper function. Search for the “THE” in string s using strstr function by advancing the pointer beyond the first location the sought string is found in string s and incrementing the occurrence counter.


There are other possible solutions, but the one described above is one of the easiest ones.

#include <stdio.h>

#include <ctype.h>

#include <string.h>

int main()

{


char s[1000], searchString[] = “THE”;


int  i = 0, counter = 0; 


char c;


char *sptr = s, *line, *token;


char *tokens[250]; 


// 1a)read the lines of text character by character


printf(“Enter the text to be processed: \n”);


while ( (s[i++] = getchar()) != EOF)

   ;


// 1b)OR read in line by line


gets(line);


while ( !feof(stdin) )


   strcat(s, line);

   gets(line);

    
}


s[i] = ‘\0’;


// convert to uppercase and 2a)print character by character


i = 0;


while ( s[i] != ‘\0’) 


   printf(“%c”, s[i++] = toupper(s[i]));

// 2b)OR print as a string: printf(“%s”, s);


printf(“\n”);


// 3a)search for “THE”s using strstr


sptr = strstr(s, searchString);


while (sptr != NULL) {


   counter++;


   sptr += 3;  // advance the ptr to skip the found one


   sptr = strstr(s, searchString);


}


// 3b)search for “THE”s using strtok

i = 0;

sptr = strtok(s, “ ”);


while (tptr != NULL) {


   tokens[i++] = sptr;


   sptr = strtok(NULL, “ ”);


}


tokens[i] = NULL;


while (tokens[i] != NULL) {


   if (!strcmp(tokens[i], “THE”)) 

      count++;

   i++;

}

 
// print out the number of occurences

printf(“Number of \”THE\”s in the string:%d\n”, count); 

return 0;

}
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