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int main(void) {
int size;

scanf(“%d”, &size);

int array [size]; Compile Error! 12 a4k T 2{0f 2LOF SHCY.
} MO S0 HiZO| SHHE|0{0F ot=H|--- 0| Ui= O{EA?

e

ol

« T3 2l S0 K 22| S 2ol CIO|HE 43" SU= dd



A Conceptual View of Memory

 We can refer to memory allocated in the heap only
through a pointer.

FFE

=1 Stack

1

main function

Program Memory

global heap stack

Data Memory Heap

Memory Data

Text




Accessing Dynamic Memory

// Local Declarations
int arvI[3];

ary —p

(a) Static Memory Allocation

// Local Declarations |:I
int x; <
Stack
// Local Declarations
=)
X = malloc(...);
X
Stack

Heap

BN

// Local Declarations
int* ary;
ary = calloc(...);

Stack

=

ary

(b) Dynamic Memory Allocation

Stack

Heap




malloc

» Al dol= 37| (byte) 2HE O[22 () & &E
« 7|24 O =2 void *£ 2|8l > 5= Ef) O 2 casting SHFOf SIC}

_ " 1

- 20| Zfet 3 NULL 2[E

if (! (pInt = malloc(sizeof(int))))I::k
// No memory available

 void *malloc (size t size); exit (100)

// Memory available

=y

pint

int* p = (int *)malloc(sizeof (int) * 4);
e int8e| 37|7} 4byteO|7| L} 20f| 16bytel| Z27H0| SH O Z St}

char *str = (char *) malloc(sizeof(char) * 10);

Stack

Heap



calloc

e void *calloc (size_t count, size_t size);
» count * size 2F2| H| 22| S et il olid &f H= 022 =7|3r6H¢ Hhet

e int *p = (int *)calloc(4, sizeof(int));
e char *str = (char *)calloc(10, sizeof(char));

malloc(sizeof(int)*4) e calloc(4, sizeof(int))

ptr h
if (!(ptr = (int*)calloc (200, sizeof(int))))

// No memory available
exit (100) ;

200 integers // Memory available




realloc

- IS MR S MER 7|2 MY

e void *realloc(void *ptr, size_t newSize);

int *p = (int *)calloc(4, sizeof(int));
= (int *)realloc(p, sizof(int) * 6);

char *str = (char *)calloc(10, sizeof(char));

str = (char *)realloc(str, 20*sizeof(char));

ptr

Before

[18]55[33[121[64] 1 [90[31] 5 | 77|

10 integers

ocC

(pt

r,

sizeof (int)):;

ptr

Yy 3

Y

[

|

F

B

Y

r \

-

new elements
not initialized
y

118[55|33[121(64] 1 [90]31| 5 [77| 2 [2 [ 2|2 ]| 2|

15 integers

Aft

er



free

o I= Al o|-|:|-o|- D-llEEl |:||-9_|.

o1 =20

» AFESHA| 3= M & T2 19| OFA|H0]| 2EEA| BhekslOF otL!

* void free (void * ptr);

free(ptr); BEFORE 5159
free(str); l—_lptr -
free (ptr) ;
BEFORE AFTER
ptr 200 integers otr 500 mtegéF's'. """"""
free (ptr) ;




SHEEOR 221 HIE TS7] - ZQUE HHE

int **table;
table = (int **)calloc (3, sizeof(int *));
table[@] = (int *)calloc(4, sizeof(int));

table N\
32 |18 | 12| 24 table = (int**)calloc (rowNum + 1, sizeof(int*)); Ii

table [0 ] 04—

table [-[] > 13 11 16 12 42 19 14 table[0] = (iﬂt*)CdllOC (4, SizeOf(int))
table[l] = (int*)calloc (7, sizeof(int));

table [2]| =—0 s table[2] = (int*)calloc (1, sizeof (int));

table [3] | ~J table[3] = (int*)calloc (3, sizeof (int));

table [4] ““““m\k table[4] = (int*)calloc (2, sizeof(int))

table [5] \\\\\\\‘\13 18] 14 table[5] = NULL;

11 | 18




ZOIEIo| HAYS A0 R O3t 32 HAZE

R e e . |
* Unreachable Memory (0| S7t= 72|17 |= ZIE{7F £AH5tA| S=CH)

» Dangling Pointer (O{=17} 712|7| 11 U7|= 5FA[2H 1 fIZ|0f| &7t A=A & =
Ct.)

« Buffer Overflow (ZZE|0] Q= Y 0|40 2 M2 2|2 CIEA &= 4R

 Segmentation Fault (222 F4 d3)



5|30l = 22| 2t (unreachable memory)
{
char *str; (1)

str = (char *) malloc(200 * sizeof(char)); (2)
.. (no free() !!)
str = (char *) malloc(123 * sizeof(char)); (3)

¥

(1)

(3)

(2)
???
200 byte space

200 byte space

Another 123 byte space




4 212 #OIE| (dangling pointer)

char *cp = NULL; (1)

/¥ .0 */
{
char c;
cp = &c; (2)

} /*c2 EGE|UE M| 22| SZH0] O] A[MOoj|AM S SHA| EICt. #/
[* cp= O|A| 2 Y2 ZOIE{(dangling pointer) 7t E|O{HZICE, */ (3)

(1) (2)

cp

c HETHARRER &2 0]20f| 0] SZto] O
A AEE A| OtRE HELL




Buffer overflow

« I (buffer)
o ZHE] LHOIA AFRE[= YA A2 A (H[ 22| SZH)
o ZHEINIA LOILI= CHEZEL| 4E2 2= $loll HIE 0| AFESICY,

e —

 Buffer overflow
 Overflow = H2IC}
o X &l LiE0| 2|0 U= HIHS| FH HPZO = FA|= A
o O H2I FHO| CIE L2 AR R[N JCHH, 1 22| 2= Tha|oHHHZICE.
o« ERl FHO| 710 o] =S 0|20t CHef AREE =2A|7] 2st= 7[=/0| &
O AFE=ILC.



Z22E A 2 (Segmentation fault)

» A&t 9 0]2l0f] FSet fIA| (F= null == 2&[7[80) & 72|17 |= ZIE 7L 7t
2|7 |= IR0 4E M E 28 Al =ot= FR00 2SI,

» 2| 2 Z2IEJ7t 712 |7 | = A7t R 2 S| &0 &2THEOF STt
¢ e.g.
int *p; [/ 272} Glo| A
*p = 123; /] Z7|2tE|A| 242 ZEQIE{ dereferencing - {21 O{C| Lt= F&+17

printf("%d\n", *p); [/ 777



Tidy Up

+ S0 SYE D2l HHEA| A|AH0] HHEIGHOF B

[ |

> Jajof CtE Z2 20| HjZ2| B7HS B 4 YLt (W22 leak)

. A3 Mo 0|2| BT vs A S0 SHO 2 Stetsh Bt
> B710| BLSH BHI0E M7 TR0 ESH|

~> H2e| S22 37| = Holl A UL
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 Enumeration, Structure, Union
» String (Advanced) - 5h= G| 77}A]



Structure



The Type Definition (typedef)

* A type definition, typedef, gives a name to a data type by
creating a new type that can then be used anywhere a type is
permitted.

« T2 A 2 Al 242 A0S

Any standard Traditionally
or derived type uppercase

\ 4
typedef type IDENTIFIER;

typedef int INGETER;




Derived Type

. I2 0207 0|2 THE EfYl

Derived
Types

Function Array Pointer Structure Union Enumerated
Type Type Type Type Type Type

Chapter 4 Chapter 8 Chapter 9




Enumerate Type

MEfR), Q0| A4 22 IS ) ARG

ol identifier2A StLIS| A4 (enumeration constant)

=
O

M) DS DHS T 47} SILE U0 switch 202 27| Ci2



Declaring an Enumerated Type

enum typeName { identifier list };
enum COLOR { RED, BLUE, GREEN, WHITE };

enum COLOR skyColor;



Initializing Enumerated Constants

enum MONTHS {JAN, FEB, MAR, APR};
identifier A= H{|A 0 T 2 3

enum MONTHS {JAN = 1, FEB, MAR, APR};
enum COLORS {RED, ROSE=0, CRIMSON=0, BLUE, AQUA=1};



Operations on Enumerated Types

e enum COLORS colorl, color2;
colorl = BLUE;

color2 = coloril;

e if (colorl == color2)
if (colorl == BLUE)

e switch (colorl) {
case BLUE: ..



Enumeration Type Conversion

Nt AIE0 2 SEHE

e int x; enum COLORS vy;
X = BLUE; y = 2;

e enum COLORS vy;
y = (enum COLORS) 2;



Anonymous Enumeration: Constants

e enum {space = ¢ ¢, comma = ‘,’, colon = “:’};
e enum {OFF, ON};



Structure Type

alt
L
O.
C
—

L= element &2

O

H Efelo] Ba2hE 8 4 9Uct

k= LR A|9] element 2 OF

=IL}.

97 B0t IHs

numerator

denominator

fraction

name

gradePoints

student



Structure Declaration

// Global Type Declarations h // Global Type Declarations B
struct STUDENT tyvpedef struct
{ {
char 1d[10]; char i1d[10];
char name[26]; char name[26];
int gradePts; int gradePts;
I } | STUDENT ;
// Local Declarations // Local Declarations
struct STUDENT aStudent; STUDENT aStudent;




Initializing Structures

int X;
int Vi
float t;
char u;
} SAMPLE;

typedef struct h

SAMPLE sami1 = {2, 5, 3.2, 'A'},;

2

X

AR

/

SAMPLE sam2= {7,3}; . )
filled with
‘/’/ null (\0')
0.0 \O

3

X

u
filled with
float zero



Accessing Structure Elements

typedef struct sam1

{

float t; ptr
char u;
} SAMPLE;
SAMPLE saml; sami |. X (*ptr) |. x ptr |-> X
SAMPLE* ptr;

Direct Selection Indirection Indirect Selection

ptr = &saml;

Three Ways to Reference the Field x

(*pointerName).fieldname <¢==) pointerName->fieldName.



Nested Structure

stamp

stamp.date.month

7 — ~
y N
month day year hour min sec
date N__ time
stamp.date



Arrays in Structures

// Global Declarations
tyvpedef struct student.name[4] student.midterm[1]
{ Pl Pl
char name[26] ;
int midterm[3];: — - ,
| . name midterm /] final
int final; —
. student.final
) STUDENT ; , student K
// Local Declarations
STUDENT student;




Array of Structures

SstuAry [ O

StuAry [ 1]

StuAry [ 2]

stuAry [ 49 ]

stuAry



Passing Structures Through Pointers

main multFr( &fr1, &fr2, &res )
fr1 res
numerator denominator numerator denominator
A
fr2 <t
numerator denominator

volid multFr (FRACTION *pFrl, [EL
FRACTION *pFr2, ‘ I l I ‘ I
FRACTION *pRes)

( pFr2  pFri pRes

pRes->numerator
pRes->denominator
return;

} // multFr

pFrl->numerator * pFr2->numerator;
pFrl->denominator * pFr2->denominator;




Structure Application

o Structure Hi <& struct AA ary[10];
e Structure ZOIE{ H|E struct AA *ary[10];

e 5t Structure 29| EQIE] element?t C}2 StructureE 72| ZICt
- Linked Liste| a4 74'E!!



Example

« 0| F, LIO[, d& (enum), atd (enum)S Z&ot=
« 37| 52| £ 2A| HHE THE1 7] %
« for 2O = ZF 2 A|0| S{ZHH HE

e

FRESHMAN

SOP
JUN
SEN

HOMORE
OR

OR

= T34
AN A0 Lok &
L
g8
MALE
FEMALE



Union Types

o 1|} H|==SIC}. MAH AL E L3 =
« Lt Element 20| M| 22| & &+

o YA 24

37| = A2A LHFL| 718 2 HaL| 37

< ————— > <-————- >
chAry[0] | chAry[1] :
union shareData ‘A | ‘B’ |
|
{

char chAry([2];
short num; 16706 :
b num |
- ——————————— >

Both num and chAry start at the same memory address. chAry [0 ]
occupies the same memory as the most significant byte of num.



Example

typedef union {
short num;
char chary[2];
} SHORTCHAR;

SHORTCHAR data;

data.num = 16706; // 1000001 01000010 = 65 66
printf("Short: %hd\n", data.num); Results:
printf("Ch[0]: %c\n", data.chAry[0]); Short: 16706

Ch[0]: A

printf("Ch[1l]: %c\n", data.chAry[l]);
Ch[1l]: B



Union Application

typedef struct
{

char 1nit;

} PERSON;
typedef struct

{

char type;

union

{

}oun;
} NAME:;

char first[20];

char last[30];

char company [407] ;
PERSON person;

DL NAME

type un

company

person

first

init

last

M2 Siths 29

o sze |2 o

LS

r|r
Fﬁ




String



2t (string) = 22 v o|C}

ol et
. 1O L2} WO’ , , ,
H H|\O \O

Part of the array,

beginning of end of string but not tp_art of the
string delimiter string
Hlell|l|[oO char str([11];|G|ofo|d Day\d??)

Ial Ilall mnmn

a character string



=AE2] 1

char str[15] = “Good Day”;

o SIS 822 DD AL 2o = SELICE

char month[] = “January”;
« HIEZ 7|7t ZAEL| 200 HH A5 = 24

char *pStr = “Good Day”;
Charstr[g] — {‘G,, ‘O,, ‘O,, ‘d,, ¢ c, ‘D,, caa, cy,, ‘WO,};

char str[9];

month —|Jla|njulalr V \O // Local Declarations
str—L [T LI L1 [1]

(a) String Declaration

‘Good Day" —»|G|o|o|d| |Dja]y[\0

DS“' B//' // Local Declarations
pStr |3—>

char* pStr;
str —»|Glojo|d| |Djajy[\0

(b) String Pointer Declaration



A2 2| ZOH

o H{E 2| 0|22 HHM element| FAQ} ZILC},
e J2HA] scanf2 %s 8BS [ & ot EQICH

str[0]

H e TT0 "W 71T 'd T\

str &str[0]



=
L

AIE

HOIE AL 2|

// Local Declarations

char str[9];

(a) String Declaration

// Local Declarations

pStr |3—>

char* pStr;

_V

(b) String Pointer Declaration

« HEA| A 2T ollF=ALE O =AFEL| =+

¥
|



String Copy?

char stri[6] = “Hello”;

char str2[6];
str2 = stri; // ?



String Input/Output Functions

#include (stdio.h)

formatted input/output functions
« scanf/fscanf
e printf/fprintf

special set of string-only functions
« get string (gets/fgets)
* put string ( puts/fputs ).



FLUSH

« AEZ HIE H|QE AT
— A
I

e Scanf & ¢t =¢t

- The string conversion code(s) skips whitespace.

ex)

int a; char b;
scanf(“%d”, &a);
scanf(“%c”,&b);
printf(“%d %c\n”, a, b)

W < 0 W N

{

// Read Month
#define FLUSH while (getchar() !=
char month[10];

printf("Please enter a month. ");
scanf("%$9s", month);

FLUSH;

// Read Month

|\n|

)

fflush();

#define FLUSH while(getchar != ‘\n’)




Formatted String Input

char str[10];
scanf(“%9s”, str);

e str - HE EOIE| > &7t EA| %=

- Q2 22} W45 SHEA| Yol Ft



String-only Input: gets/fgets

\n changed
to null

gets(...) Hlell|[l]|o[\O
Memory
and null added
Hellon fgets(...) Hfe|l|l|o|\n[\O




gets ( coe )
char * gets(char *str);

Reads characters from stdin, until either a newline or EOF

Params
e str: pointer to an array of chars

~> 20| Alst gls (22 £9)

Return value

 Success: returns str (incl. ‘W0’ at the end)
« EOF: feof() set, HENIA| &2 str return

. OFRZAT 2 Qlom: NULL



fgets(-)

char = fgets (char *str, int num, FILE *stream);

Reads characters from stream, until (num-1) characters have been read OR either a newline or the
EOF

Params

« str: pointerto an array of chars

« num : Maximum number of characters (incl. null) > A= 2[t (num-1)
« stream : Pointer to a FILE that identifies an input stream

Return value

 Success: returns str (incl. ‘W0’ at the end)
 EOF: sets EOF (feof), GE}77}R] Y42 str 2| &
o OIRAE 2 2JOM: NULL



Difference btw. Input functions

gets/fgets
e gets does not include newline ("Wn’), fgets does.

» gets does not allow to specify a maximum size for str (which
can lead to buffer overflows).

Scanf/gets
» scanfe £H0| HHR| 2 (space), gets= = HHf 2 (newline)



String—-only Output: puts/fputs

‘; Hello\n NULL is changed
Hello - puts( ...) 4\ to newline

, ‘ Hie[l|l|o]\0
' Memory
— - Hello NULL is dropped
No newline \ :
(unless in Hiell]l]o[\0

string data)



pUtS('")

int puts ( const char * str );

Writes str to stdout and appends a newline character ("Wn') until null ("OW’).
Terminating null-character is not copied to the stream.

Params
e str: pointer to an array of chars

Return value
* Success: returns a non-negative value
e Error:returns EOF(-1) and sets the error indicator (ferror)



fouts ()

int fputs ( const char * str, FILE * stream );

Writes strto the stream until null ("W0'). Terminating null-character is not copied to the
stream.

Params
e str: pointer to an array of chars
» stream: Pointer to a FILE object that identifies an output stream.

Return value
* Success: returns a non-negative value
e Error:returns EOF(-1) and sets the error indicator (ferror)



Difference btw. Output functions

* puts appends a newline(“#n) at the end automatically
« fputs does not write additional characters



et ZAE 0N Ri=et =4t Il A7

[ -

#include (stdio.h)
main ()
{
char str[30],ch;
inti=0, cnt=0;
/] scanf("%s",str); // scanfAAH appleQ| OFA|2AIE|7} chof] S0{7t2 2 AHOLE
gets(str);
/] scanf("%c’, &ch); // St2AIU=EZ scanf, getchar 25 75
ch=getchar();
while(str[i]!="%0") {
if (str[i++]==ch)
cnt++;
}
printf ("%sHIA W %cW A7t %d7H YLICEWN', str, ch, cnt);
}



String Manipulation Functions

* #include (string.h)

» String Length and String Copy

» String Compare and String Concatenate

» Character in String

» Search for a Substring and Search for Character in Set
e String Span and String Token

» String to Number



String Length
unsigned int strlen ( const char * str);

Returns the length of the C string str, until null ("w0’).

Params
e str: pointer to an array of chars

Return value
 The length of string.



Example

 char mystr[100] ="test string";

* sizeof(mystr) evaluates to 100
o strlen(mystr) returns 11.



String Copy

char * strcpy ( char * destination, const char * source );
char * strncpy ( char * destination, const char * source, unsigned int num );

LIL I T[] |clefold] [Dfajy]\0] cloo Bl e
s1- before s2 - before s1- before s2 - before
(@) strcpy(si,s2); (@) strncpy( s1, s2, sizeof(s1)) ;
|Glo|old[ [Dlafy[o] | [ | [Glo]o[d] [Dlafy]\0] Glolo|d| |D[a|y|\o[\o[\0]\0o| |G|o|o|d| [D|a
s1 - after s2 - after s1 - after s2 - after
Copying Strings Copying Strings
IS|h|o|r[t[0]O[t|h|e|r|\0| |G|o]|o|d| [D]ay|\o S|hlo|r|tN\O|O|t[h|efr[\O| |G]o]o]d| |D]a
s1- before s3- before s2 - before s1- before s3- before s2 - before
(b) strcpy(st, s2); (b) strncpy( s1, s2, sizeof(s1)) ;
[Glofola] IpfalylaleliT0] [Glolold] Tolaly[o) Slojo[d] [DIOILINe]r[o] [Slojo[d] [Da
s1 - after s3- after s - after s1 - after s3- after s2 - after

Copying Long Strings Copying Long Strings



String Compare

int strcmp ( const char * str1, const char * str2 );

int strncmp( const char * str1, const char * str2, int size);

s1|A|B|c]| |[c|o|M|[P|A[N]Y[\0]
L 1 L 1= l 1 l l T= L L l Results for String Compare
REEREREAREEEER
s2 [A[B[C] [c[o]M[P]A[N]Y]\0| e EX}H|W - OA7| ZE £O2

| s1 equals s2 I

stringl string2 Size Results Returns
St t Stops at " " " "
notogqsuill not gqual ABC123 ABC1Z3 8 equal 0
"ABC123" "ABC456" 3 equal 0
y
s |?|?|(1?|T|(;|O|M|P|A|N|Y|\O| S |?|?|?|T|?|?|?|P|\OI [ [ "ABC123" "ABC456" 4 | string1 < string2 <0
LR — — - === > "ABC123" "ABC" 3 equal 0
RERR, ARRREN "ABC123" e 4 | string] > string2 >0
s2 [A[B[CITTIN[C\o] [ [ [ | s2 [AIBIC] IC[OM[PJAIN]Y]\0] ape " ABC123"
3 equal
'C' < 'I' . s1lesss2 | 'R'>'M' . s1 greater s2 I A T : |
- equa

strcmp (s1,s2)




String Concatenation

char * strcat ( char * destination, const char * source );
char * strncat ( char * destination, const char * source, unsigned int num );

C|O|IN|\O C|A|T|IE[NJA[T] I [OIN|\O
s1- before s2 - before

(a) strcat(s1,s2);

CIOIN|CIA|TIEINIA[T]| I |OIN[NO| |C|IA[T|E[N|A|T|I|[O|IN[\O
s1 - after s2 - after

String Concatenate

C|O|IN]|\O C|A|T|E[N|A|T| I |OIN[\O
s1- before s2 - before

(b) strncat(si,s2,3);

C|O[IN|C|A|T[\O CIA[T|E[N|A|T|1|O|IN[\O
s1 - after s2 - after

String N Concatenate



Character in String

char * strchr ( const char * str, int character );

s1 [C[O|N|C|A|T|E|N]JA|T|[1|O|N\O
&

p1 =strchr (s1,’N’) ;
s1 [C|O|N|C|A|T|EIN[A[T|I|O|N\O

'

p2

=

p2 = strrchr (s1,’N’) ;

C|O|N

C|A

T|EINJA|T

I [O|N

\O

=

p3

=

=

p3 =strchr((p1 +1),’N");

Return Value
A pointer to the first occurrence
of characterin str.

If the characteris not found, the
function returns a null pointer.



String/Data Conversion

e #finclude {stdio.h)

» String to Data Conversion
» Data to String Conversion



sscanf(--)

sscanf

string variables

Read formatted data from string
» sscanf is a one-to—many function.
* |t splits one string into many variables.



sscanf (-)

int sscanf (const char *str, const char *format, --);

Reads data from strand stores them according to parameter format into the locations given by the additional
arguments

e scanf - stdin/ sscanf - str

Params
« str: Pointer to source char arrays
 format: Pointer to a format string

« ... (additional arguments): Sequence of additional arguments depending on the format string with the appro
priate type. Additional arguments are ignored.

Return value
 Success: returns the number of items in the argument list successfully filled.
« Failure: EOF(-1) is returned.



Example

int main ()

{

char sentence []="Rudolph is 12 years old";
char str [20];
int i;

sscanf (sentence,"%s %*s %d",str,&1i);
printf ("%s -> %d\n",str,i);

return 9;

Output:
Rudolph -> 12



sprintf (-

'/' sprintf

AL

string variables

Write formatted data to string
e sprintf is a many-to-one function.
* |t joins many pieces of data into one string.



sprintf (-

int sprintf ( char * str, const char * format, ... );

Composes a string and stores it as a C string in the buffer pointed by straccording to the format.
 printf - stdout, sprint - str
 Aterminating null character(“W0’) is automatically appended after the content.

Parameters

« str: Pointer to a buffer where the resulting C-string is stored.

The size of the buffer should be large enough to contain the entire resulting string (snprintf for a safer version).
« format: C string that contains a format string

. 2 (additionaé arguments): a sequence of additional arguments, depending on the format string. Additional argumen
s are ignored.

Return value
« Success: the total number of characters written is returned. (w/o null-character)
* Failure: a negative number is returned.



Example

##tinclude <stdio.h>

int main (void)
{
char buffer [50];
int n, a=5, b=3;
n = sprintf (buffer, "%d plus %d is %d", a, b, a+b);
printf ("[%s] is a string %d chars long\n",buffer,n);

return 0;

Output:
[5 plus 3 is 8] is a string 13 chars long



More at

e http://www.cplusplus.com/reference/string/
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e int mystrlen(char *str);

« char *mystrcpy (char *toStr, char *fromStr);
 char *mystrcmp(char *str1, char *str2);

* char *mystrcat(char *str1, char *str2);

o char *mystrchr(char str, char ch);

« int myatoi(char *str); > 0|21 Z{tH O{MI0jIM 31
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Assn #4 - Prob 2
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« C:W) assn4.exe students.txt
- Argument Passing - int main(int argc, char*args|])
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Assn #4 - Prob 2

typedef struct {
intid;
char name[11];
char dept[7];
int level;
int sub_num;
TAKING_SUBJECTS

subjects [MAX_TAKING_SUBJECT_NUM];

} STUDENT;

STUDENT* stu_list[MAX_STUDENT_NUM];
SUBJECT* sub_list[MAX_SUBJECT_NUM];
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