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Constants:

? #define ONE 1

? #define TEN 10

#define INPUT_ MODE 1

#define BUFSIZE 20

Name:

• Use descriptive names for globals, short for locals.

• Be consistent when naming functions, types, variables, and constants.

? for (theElementIndex = 0;


theElementIndex < numberOfElements;


theElementIndex++)


elementArray[ theElementIndex] = 0;

for (i = 0; i < n; i++) a[ i] = 0;

Convention:
• Do not use id’s that contains two or more underscores in a row.

• Do not use id’s that begin with an underscore.


int i_ _j = 11; 
// illegal


int _ _m = 20; 
// illegal


int _k = 10; 

// not recommended

• Do not change a loop variable inside a for loop block.

• Update loop variables close to where the loop condition is specified.

• All flow control primitives (if, else, while, for, do, switch, and case) should be followed by a block, even if it is empty.

• Statements following a case label should be terminated by a statement that exits the switch statement.

• All switch statements should have a default case.

• Use break and continue instead of goto.

• Do not have overly complex functions.

• Indent to show program structure (better readability).

• Parenthesize to resolve ambiguity.


for (j = 0; j < n; j++){



a[ j] = j;



for (k = j ; k < n; k++){




if (a[ j] < 5)





a[ k] = a[ j];




else





a[ k] = k;



}


}


? for (j = 0; j < n; j++){



a[ j] = j;



for (k = j ; k < n; k++){




if (a[ j] < 5)





a[ k] = a[ j];




else





a[ k] = k;



}


}

? Leapyear = y % 4 == 0 && y % 100 ! 0 || y % 400 == 0;

Leapyear = (( y % 4 == 0) && (y % 100 != 0 ) ) || (y % 400 == 0);

• Be careful with side effects. 
Operators like ++ have side effects: besides returning a value, they also modify an underlying variable. Side effects can be extremely convenient, but they can also cause trouble because the actions of retrieving the value and updating the variable might not happen at the same time. In C the order of execution of side effects is undefined.


? str[ j++] = str[ j++] = ‘a’;


str[ j++] = ‘a’;


str[ j++] = ‘a’;


? a[ j++] = j;


? scanf(“% d% d”, &x, &a[ x]);

Break up complex expressions:


? *x += (* xp = (2 * k < (n – m) ? c[ k+ 1] : d[ k--]));

if (2 * k < n – m)



*xp = c[ k+ 1];


else



*xp = d[ k--];


*x += *xp;


? child = (! LC && !RC) ? 0 : (! LC ? RC : LC);

if (LC == 0 && RC == 0)



child = 0;


else if (LC == 0)



child = RC;


else



child = LC;

Use idioms for consistency:


?j = 0;



while (j <= n – 1) a[ j++] = 1;


? for ( j = 0; j < n; ) a[ j++] = 1;


? for ( j = n; -- j >= 0; ) a[ j] = 1;


/* idiomatic form in C */



for (j = 0; j < n; j++) a[ j] = 1;


/* standard loop for walking along a list */



for (p = list; p != NULL; p = p-> next) …

Problem with function- like macros:


#define isupper( c) (( c) >= ‘A’ && (c) <= ‘Z’)


? while (isupper( c = getchar())) …


while ( (c = getchar() != EOF && isupper( c )) …


#define round( x) (( int) (( x) + ((( x) > 0) ? 0.5 : -0.5)))


? size = round( sqrt( dx* dx + dy* dy));


/* not an error, but low performance */

Number 0:


? char *str = 0;


? name[ n- 1] = 0;


? double x = 0;


/* reverse o for a literal integer zero */


char *str = NULL;


name[ n- 1] = ‘\ 0’;


double x = 0.0;

List:


typedef struct node node;


struct node {



int data;



node* next;


};


/* addfront: add newp to front of listp (version 1) */


node* addfront( node *listp, node * newp){



newp-> next = listp;



return newp;


}

• Usage:


node* list = NULL;


node* newp = make_ node( 234);


list = addfront( list, newp);


/* addfront: add newp to front of the list through lpp( version 2)*/


void addfront( node ** lpp, node * newp){



newp-> next = *lpp;



*lpp = newp;


}

• Usage:


node* list = NULL;


node* newp = make_ node( 234);


addfront(& list, newp);


/* apply: execute fn for each element of listp */


void apply( node* listp, void (* fn)( node* , void*), void* arg){



while( listp){




(* fn)( listp, arg);




listp = listp-> next;



}


}


void print_ node( node* p, void * arg){



printf(( char*) arg, p-> data, (int) p-> next);


}

• Usage:


apply( listp, print_ node, “data = %d, next = %d\ n”);

Binary Search Tree:


typedef struct node node;


struct node {



int data;



node* left; 
// lesser



node* right; 
// greater or equal


};

/* insert newp in tp (recursive version 1) */


node* insert( node* tp, node* newp){



if (tp == NULL) return newp;



if (newp-> data < tp-> data)




tp-> next = insert( tp-> left, newp);



else




tp-> right = insert( tp-> right, newp);



return tp;


}

/* insert newp through tpp (recursive version 2) */


void insert( node ** tpp, node* newp){



if (!(* tpp))




*bp = newp;



else {




if (newp-> data < (* tpp)-> data)





insert(&((* tpp)-> left), newp);




else





insert(&((* tpp)-> right), newp);



}


}

/* insert newp through tpp (non- recursive version) */


void insert( node ** tpp, node *newp){



node *curr, *prev,;



curr = *tpp;



prev = NULL;



while (curr){




prev = curr;




curr = (newp-> data < curr-> data) ? curr-> left: curr-> right;



}



if (! prev) *tpp = newp;



else if (newp-> data < prev-> data)




prev-> left = newp;



else




prev-> right= newp;


}

Debugging:

• Bug: A defect or fault in a machine, plan, or the like. Oxford English Dictionary


(1) do not blame your computer


(2) do not blame your compiler


(3) do not blame the standard library

( experienced programmers know that, realistically, most problems are their own fault.

• Use debugger, or write self-checking code:


void check( char* s){



printf(“% s\ n”, s);



fflush( stdout);



abort();


}

int main() {



…



check(“…”); // before suspect



// suspect code



check(“…”); // after suspect



…


}
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• For the following multiple choice questions bold all the answers for each question that are correct. You will be penalized for circling answers that are incorrect. (NOTE: ON OUR FINAL, THERE WILL ONLY BE ONE CORRECT ANSWER).
(1) Accessibility of a variable, i. e., its lifetime, is defined by its

a) data type 
b) storage class

c) name 
d) memory address

(2) If a local variable has the same name as a global variable, what will happen?

a) A compiler error gets generated.

b) Both variables will share the same memory location.

c) The local variable will supersede the global variable, i. e. hide it.

d) Both are visible to the entire program.

(3) Given the declaration, which scanf would successfully read in a float value into x?

float x, *y = &x, ** z = &y;

a) scanf("% f", &x); 
b) scanf("% f", *y);
c) scanf("% f", *z); 
d) scanf("% f", y);
(4) Address of array declared as int x[1] is indicated by

a) *(& x) 
b) &x[ 0]

c) &(* x) 
d) none of the above

(5) What would be the value of t after the following code executes?

int t = 0;

char *s = "Hello world!";

char *u = s + 2;

for ( ; *u; ++ u, ++ t);

a) 10 
b) 12

c) 13 
d) none of the above

(6) What is the definition of or concept behind unions?

a) They allow you to put two things in the same place at the same time.

b) They allow the same memory location to be accessed using different identifiers.

c) They allow merging of different structures.

d) They are identical to structures.

(7) Given the following expression which of the following is not true?


s[ 3]. x[ 0]-> t

a) s is an array. 

b) x[ 0] is a pointer to a structure.

c) t is a member of s[ 3]. 
d) x is a member of s[ 3].

(8) Text files are nice because they

a) are more efficient than binary files 

b) are portable among different platforms.

c) take up less space than binary files, typically.

d) can be accessed randomly.

(9) Given that x is an unsigned char, x∧0xFF will always give

a) all zeros 
b) all ones

c) x 

d) none of the above
• Short Answer:

(1) Write a recursive function unsigned long sum( int n) which returns all of the nonnegative integers summed up from 1 to n.

(2) Rewrite the following code using a for loop instead of a while loop.


int sum = 0, i, n;


printf(" Enter i and n: ");


scanf("% d %d", &i, &n);


while (i < 2* n){



if (i% 2 == 0)



sum += i;



i = i + 3;


}

(3) Using the following declaration for each question, identify the output for each part.


int x = 20, y = 5, *px = &x, *py;


int a[]={ 2, 4, 8, 1, 5, 3}, *pa = a;

a) printf("% d", (* px) + 3);

b)
py = px;


*py += *px* y;


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

c) printf("% d\ n", *( pa + 3));

d) pa++;


 printf("% d\ n", *pa + 3);

(4) Trace the program and give the output


#include <stdio. h>


int main( void){



char s[] = “ bskbmshd";



int i = 0;



while( s[ i]){




if (s[ i] < 'f')





s[ i++] -= 1;




else





s[ i++] += 1;



}



printf(" The resulting string is %s.\ n", s);



return 0;


}

(5) Write a function node * duplicate( node * np)which creates a new copy of the node pointed by np such that the returned node* should point to a different block of memory. The following code shows the definition of node as well as the usage of the function:



typedef struct { char* name, int len} node;



node n = {“ a node”, 6};



node *np1 = &n, *np2;



np2 = duplicate( np1);

(6) An integer is said to be prime if it is divisible only by 1 and itself. For example, 2, 3, 5 and 13 are primes but 4, 6 and 8 are not. Write a C function, 
int is_ prime( int n) which returns 1 if n is a prime or 0 if not.

• More:

^ is (xor)


Switching vars:


a = a ^ b;


b = a ^ b;


a = a ^ b;

unsigned long sum(int n) {


if (n == 1)



return 1;


else if (n <= 0)



return 0;


else



return sum(n-1) + n;

}

Identify the output...
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• Class cancelled.
