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Instructions:

1.
Fill in your name and the rest of your ten-digit student ID above.  

2.
This is a OPEN book, OPEN notes, NO CALCULATOR test.  No digital electronics of any sort are allowed to be used during the test.

3.
The test is worth a total of 100 points.  The value for each question is given either at the top of that section of questions or in curly braces to the right hand side of the question.  There are extra credit questions at the end of the test worth an additional 10 points total.

4. If you do not understand a question, raise your hand and the proctor will come over for you to ask about it.  The proctor may or may not answer your question but you should still ask.

5. In questions where I have given you code to use, if you find typos, assume that the code is SUPPOSED to work and just indicate what assumption you made for your answer.  This applies in all cases unless the question is specifically about the syntax of the code - in which case there are errors on purpose.

6. I will always try to give partial credit so the more of your work that you show, the more I am able to grade for partial credit if the answer is not entirely correct.  It is to your benefit to show your work on the test.

NO CHEATING!

Questions 1. and 2. are worth 3 points each and 3A. through  3G. are worth 2 points each for a total of 20 points for questions 1. through 3G.
{20 points total}

1.
Define scope in a C program in your own words: 




{3 pts}

Slope is where an identifier can be seen and used in a program
2.
Define storage class a C program in your own words: 



{3 pts}
Storage class where an identifier exists in a program
3.
For the following, indicate if it is scope (S) or storage class (C) and define it: 
{2 each}

Visible inside the function where it is declared only
A. local 

s an identifier declared inside a function
B. auto 

C creates as variable at declaration and destroys it at the end of the function it is declared in
C. extern 

c creates an identifier that can be shared between files
D. static 

C creates a variable at declaration but does not destroy it until end of program
E. global 

S an identifier visible to all functions/ declared outside all functions
F. register 

C requests that a variable be stored in a register
G. typedef 

Creates an alias for a type definition
4.
Write the following declaration in C:
{6 points}

kappa is a function with three inputs, a long integer, a pointer to double, and a pointer to a function with one input, a pointer to integer, and a return type of pointer to char, with a return type of struct UTAstdt.

structUTAstdt    kappa(long,double*,char*(*)(int*));

5.
Use the struct type defined below to write the function called linkin to insert a new node, newnode, into a doubly linked list if newnode should be inserted between two nodes pointed to by infront and behind.  The function linkin should return a value that is zero if the node did not get inserted and a positive value if it did get linked in.  (write on the back of page if needed)

struct listnode {


int nodeID;


char nodename[20];


struct listnode *nodeleft, *noderight;


} *newnode, *infront, *behind;
{16 points}

/* assume main and some functions here that create the list, create newnode, and call linkin */

int
  linkin(struct listnode*newnode, struct listnode*infront, struct listnode*behind 
 )

{int n,f,b;
If (newnode!=NULL)

{new node-nodeleft=infront;

N=1

Newnode-noderight=behind;}

If (infront!=NULL)

Infront-noderight=newnode;

If (behind!=NULL)

Behind-nodeleft=newnode;


N=f=b=0;

If (infront!=NULL)

{infront-noderight=newnode;

F=1;

}

If (behind!=NULL)

{behind-nodeleft=newnode;

B=1;

}


If (n==0)

Return n;

Else if (((f)&&(newnode-nodeleft==NULL))ll


((n)&&(newnode-noderight==NULL))

Return 0;

Else return 1;
}

6.  Use the code below to answer the following questions:


int main(int argc, char *argv[])
{
char missive[LN], sal;
/* assume LN is #defined as a positive integer */

int line = LN;

FILE *tome;

if (argc > 1)


tome = fopen(argv[1], “r”);

if (tome != NULL)
{


getline(&missive, &line, tome);



sal = missive[0];


switch(sal)
{



case ‘I’:
printf(“First person”);
break;



case ‘Y’:
if (!(strncmp(missive, “You”,3))







printf(“Second person”);
break;   // case ‘Y’


case ‘H’:
if (!(strncmp(missive, “He”,2))







printf(“Masc. second person”);
break;   //case ‘H’


case ‘S’:
if (!(strncmp(missive, “She”,3))







printf(“Fem. second person”);
break;   // case ‘S’


default:
printf{“No address”};
}
}   // switch and if
else printf(“ No tome”);

}

A.
Describe what argc and argv are. 
{6 pts}


Arv is a list (array) of char ptrs (strings) passed by os to main and argc is how many strings are passed


B.
Write in words what the above program is doing: 
{12 pts}


Open a file passed is as argument to program, read line from the file, get the first letter of the line and then check to see if first word is I, You, He or She and print image



C.
What will the program above do if it is called as follows?
{6 pts}

>a.out 5 letter.txt F open will try to open a file named “5” and will return NULL so the second if won’t be true and “no tone” is printed. This is loading an error.

D.
What will happen in the program above if the first line of a valid input file is:
{6 pts}

“Shelter from the storm”
switch thinks that first word is “she” and prints “Fem. Second person”- this is sort of a logic error

7.
Given the function refunc below answer the following questions.

int refunc( int val)

{


if (val <= 1)



return val;


else 



return (2*val – 1) + refunc(val – 1);

}

A.
Rewrite the function refunc to perform the same task using the same algorithm but without recursion.

(You may use more variables if needed.)
{10 pts}

int refucit (int val)
{for (i=val;i>1;i--)   int calc=1;

{calc=(2*i-1)+ calc;

 }

If (val>=1)

Return calc;

Else return val;

}
B.
Rewrite the function refunc from part 7A. to perform the same task using any algorithm and without recursion.
{6 pts}

Int funcit(int val)
{if (val>=1)


Return val*val;

Else return val;

}
8.
Define a union type to hold data about amounts of gasoline (gallons, liters, and imperial gallons,<if desired, also any other measurement units that are appropriate>) and an enumerated type to keep track of the union values. Use at least two different data types for the elements in the union.
{12 points}

Enum gasamt {gal,lit,imp};
Union gasoline


{double gallons;


Float liters;


Float imperial gallons;


};
Extra Credit questions  - Worth two {2} points each unless stated otherwise.

XC1.
Write the following C declaration in words
{4}

int *(*)(fint(int, int * [], int *))(int [], int *)

fint is a function w/ 3 imputs, (an integer, an array of ptrs to int, and an integer pointer) and a return type of a ptr to a function w/ 2 inputs, an array of ints and an integer pointer, and a return type of pointer to int.
XC2.
What is the following statement and what does it do?
{4}

#define SAM(y,k) y+=k*y;

The statement is a macro definition of a macro called SAM that takes 2 parameters. Where SAM (x,m) is in the program, this will be replaced w/ x+=m*x; before compilation
Ex: SAM(z,3) becomes z+=3*z

Putting a # for first parameter will cause a compile error
XC3. Have you looked at the recorded class lectures AND:


if not, under what conditions do you think you might look at them  OR


if so, what comments (pro or con) do you have about the lecture capture system.


{ANY answer will receive 2 points}
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