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AvadopEC

O1 diagaveleg TS didAecnc oTnpidovTal, €V JHEPEI, OE UANIKO
TTAPAdOCEWV TTAAAIOTEPWY ETWV TOU THAMATOG
HAekTpOAOYWYV Mnxavikwyv Kal TexvoAoyia YITOAOYICTWYV
Tou lMavemoTnuiou Martpwyv KaBwc kal Tou THAMATOG
NMAnpo@opikng Tou lNMavemioTuio Kutrpou.




O Y1TroAOoyLoTAG

CPU

Reserved for OS

Control Unit
I/0 Devices

2ondg [au1d))

Registers

c
(7]
= H
eap
o ] Controllers
o o orO . [IC
Arithmetic LOQiC a Uninitialized Data
Unit Initialized Data

(ALU)

= Executable Code

System Bus



H Mvnun

AisG0uvon (address)  lepiexopeva

|

0x0000 00111111

gicodog
€§660¢

0x0001 110110101

0x0002 111011110

0x0003 {10111100
6|£09uvcr|> MvAuN

OxO0FF 100111101

0x0100 10101110

Néoca bytes diaBETovTai

yia KGBg peTaBANTA; Mepiexopeva MvAung:

Aedopéva Kal EVTOAEG
3



Ao yAwooa vunAov emunedou oe
EKTEAEOLLLO

High-Level Language

lll Compiler gcc —S main.c

Assembly Language

Assembler gcc -c main.s

Object Code

Linker gcc -o main main.o

010101001 010101001 010101001 o i
110101010 110101010 110101010 > —
101010101 101010101 101010101 N —
110011010 110011010 110011010 . = §=
001001000 001001000 001001000 > —_——
001010101 001010101 001010101 -— §’=
Instruction —
. C

Library Files Execution




Brijnata
petappaong
kKwoka C o€
yYAwooa pnxovng

/i

object code:
KWOIKAG MNXAVAG




Napadelypata

#include <stdio.h> :
#include <stdlib.h> :
int main() { :
printf (“Hello World");:
return O; I

I

I

I

I

-

-010101001
110101010
-Call lib_func
-101010101
110011010
-001001000
-other lib call

[U N NN NN NN BN NN N S S B S .
8 F 8 B N |

I
I
.cfi_startproc :
-## %bb.0: :
pushqg  %rbp :
.cfi_def_cfa_offset 16 :
.cfi_offset %rbp, -16 :
movq %orsp, %rbp :
.cfi_def_cfa_register %rbp :
I

I

I

I

I

I

I

I

I

I

4

I -
: . xorl %oeax, Joeax

|- movl $0, -4(%rbp)

: . popq Jorbp

: . retq

x .cfi_endproc

: . ## -- End function



Awooa Assembly (Machine Specific)

7
0’0

Data Movement Instructions
moyv, push, pop,...
Arithmetic and Logic Instructions
add, sub,...
inc, deg,...
and, or, xor,...
Control Flow Instructions
imp, ...
jcondition,...

cmp, ...



Intel 8051 Microcontroller

Instruction Set
N

DATA TRANSFER ARITHMETIC LOGICAL BOOLEAN PROGRAM BRANCHING
MOV ADD ANL CLR LMP
MOVC ADDC ORL SETB AIMP
MOVX SUBB XRL MOV SJMP
PUSH INC CLR JC JZ
POP DEC CPL JNC JNZ
XCH MUL RL JB CJNE
XCHD DIV RLC JNB DJNZ
DA A RR JBC NOP
RRC ANL LCALL
SWAP ORL ACALL
CPL RET
Mnyn: RET!

https://lwww.electronicshub.org/8051-

. . . JMP
microcontroller-instruction-set/



Tumol AedopeEvwyY

9 |

Evoc tumoc 6eSoUEVWY ELVOLL EVOL CUVOAO TLUWV KoL Eval
oUVoAOo Asttoupylwyv (mpaéewv) Tou Pmopouv va
epapUOOTOUV OE AUTEC TLC TLMEC.

Baowkol TumtotL dedopevwy
char, int, float, double

YUvBOetolL TuTtoL 6eboUEVWV: (TIlVOKEC, OOMEC, EVWOELC)
char [], int [], float [], double[],
struct x { int a;

float z;};



Aopec EkteAdeonc

Alodo)XLKN EKTEAEON

>Tnpilletat otnv amin nopddson ekbpAoEWV/EVTOAWY, N UL
LLETA TNV AAAN
EktéAeon He emdoyn

H pon tou mpoypappatoc “dtakontetal” yia vo mapBet pa
anodaon, va YLveL Karola erthoyn

To amotéAeopa tng anodaonc kabopilel tnv “katevBuvon” tng
PONC TOU TIPOYPOAUMOTOC
EktéAeon pe emavaiAnyn

Muot opada ekppAoeWV/EVTOAWV EKTEAELTOL TIEPLOCOTEPO ATIO
uLa popa



Tumot Aedopevwy

I ==
Bytes Address

100

char x; 101

x=‘A’; 102

103
104

105
106
107
108

MNari évag deikTNg
Oeopevel 8 bytes;




Tumot Aedopevwy

I ==
Bytes Address

..0000

..0001
..0010
..0011

char x;
X=IA!;

char *x_ptr;
X_ptr =&Xx;

© o o o O

..0100

0..0101
0..0110
0..0111
0..1111




Tumot Aedopevwy
3 4

Bytes Address

0..0000

char x; 0..0001
x="A’; 0..0010
char *x_ptr- 0..0011
X ptr =&x; 0..0100
0..0101

0..0111

0..1111



Mivakec
o4y

Bytes Address

 char a[3]={'A"/B’\0'}; a[0] A 100

a <¢=) &a[0] a[1] B 101

*a (=) al[o0] a[2] 102

103

char *p; 104
p=&a[l];

p “ &al[l] 105

*p “ a[l] 106

107

*(p-1) a[0]




Mivakec

char 8[3]={‘A,,,B,,,\0,};

char *p;
p=&a[l];

A p -1
B P

\0

sizeof a: 3

Address
100

101
102



Mivakec

16
int a[3]={0,1,2};
int *p;
p=&a[l];
a p -1
a+1 P
a+2 p +1
.

\a+n
L}

sizeof a: 12

Address
100

104
108

a + n * (sizeof (one element))




[MivakoC Le OELKTEC

17—

Char *mOnthS [ ] ={ ”Jan" , ”Feb" , llMarII} .

months

L 200 201 202 203

J a n \O

{e}:3 300 300 301 302 303

400 401
M

402 403
r \O




[MivakoC Le OELKTEC

Char *mOnthS [ ] ={ ”Jan" , ”Feb" , llMarII} .

months months[0] months[0][0]

L 200 201 202 203

J a n \O

{e}:3 300 300 301 302 303

400 401
M

402 403
r \O




[MivakoC Le OELKTEC

Char *mOnthS [ ] ={ ”Jan" , ”Feb" , llMarII} .

months ” &months[0] *months

months[0]

months[0][2]
&months[0][2]
202 203

200 201

months —> 100 pvielo]

J a n \O

months +1—>108 300

300 301 302 303

months +2—116 [ai%Y

400 401

402 403
r \O




AOUEC

typedef struct address {
char street[5];

int number;

int code;

} Address;

Address x, *y;

X .number=5:

X.code=7;

y=&x;
Y->code=6;
(*y) .code=7;

(*p) .nédog _doung = p->péArog dopng

sizeof (Address): 13

100

105

109

[ J




Napadeilypa: Zwoto n Nadoc

#include <stdio.h> void readaddress (Address x) {
#include <string.h> printf("Odos:\t");
#include <stdlib.h> scanf("%s", x.street);
struct address { printf("Ar. :\t");
char street[20]; scanf("%d", & (x.number) );
int number; printf("Code:\t");
int code; scanf("%d", &(x.code) );
char city[20]; printf("Poli:\t");
} o scanf("%s", x.city);

typedef struct address Address;

return;

void report (Address) ; }

void readaddress (Address) ;

void report (Address local) {

int main (void ) { printf("Odos: %20s\n", local.street);
printf("Ar. : %20d\n", local.number);
Address myaddress ; printf("T.C.: %20d\n", local.code);
printf("Poli: %20s\n", local.city);
readaddress (myaddress) ; return ;
report (myaddress); }

return EXIT_SUCCESS;
} 21



Napadeilypa: Zwoto n Nadoc

#include <stdio.h> void readaddress (Address *x) {
#include <string.h> printf("Odos:\t");
#include <stdlib.h> scanf("%s", x->street);
struct address { printf("Ar. :\t");
char street[20]; scanf("%d", &(x->number));
int number; printf("Code:\t");
int code; scanf("%d", &(x->code));
char city[20]; printf("Poli:\t");
} o scanf("%s", x->city);

typedef struct address Address;

return;

void report (Address) ; }

void readaddress (Address *) ;

void report (Address local) {

int main (void ) { printf("Odos: %20s\n", local.street);
printf("Ar. : %20d\n", local.number);
Address myaddress ; printf("T.C.: %20d\n", local.code);
printf("Poli: %20s\n", local.city);
readaddress (&myaddress) ; return ;
report (myaddress); }

return EXIT_SUCCESS;
} 22



Napadeilypa: Zwoto n Nadoc

#include <stdio.h> void readaddress (Address *x) {

#include <string.h>

#include <stdlib.h>
struct address {
char street[20];
int number;

printf("Odos:\t");

scanf("%s", (*x).street);
printf("Ar. :\t");

scanf("%d", &((*x).number)) );
printf("Code:\t");

int code; scanf("%d", &((*x).code) );
char city[20]; printf("Poli:\t");
} o scanf("%s", (*x).city);
typedef struct address Address;
return;
void report (Address) ; }
void readaddress (Address *) ;
void report (Address local) {
int main (void ) { printf("Odos: %20s\n", local.street);
printf("Ar. : %20d\n", local.number);
Address myaddress ; printf("T.C.: %20d\n", local.code);
printf("Poli: %20s\n", local.city);
readaddress (&myaddress) ; return ;
report (myaddress); }

return EXIT_SUCCESS;
}

23



Napadeilypa: Zwoto n Nadoc

#include <stdio.h>

#include <string.h>

#include <stdlib.h>
struct address {
char street[20];
int number;

int code;
char city[20];
Yo

typedef struct address Address;

void report (Address) ;
Address readaddress (void) ;

int main (void ) {
Address myaddress ;

myaddress = readaddress( );
report (myaddress);

return EXIT_SUCCESS;
}

Address readaddress (void) {

void

Address localaddress;
printf("Odos:\t");

scanf("%s", localaddress.street);
printf("Ar. :\t");

scanf("%d", &localaddress.number);
printf("Code:\t");

scanf("%d", &localaddress.code);
printf("Poli:\t");

scanf("%s", localaddress.city);

return localaddress;

report (Address local) {
printf("Odos: %20s\n", local.street);
printf("Ar. : %20d\n", local.number);
printf("T.C.: %20d\n", local.code);
printf("Poli: %20s\n", local.city);

return ;

24



AlodLKOoTLKOC MpoypOoUATLOUOC

return type;

return type;

return type;



Mvnun kat MNpoypoppa

higher address

Command Line Arguments

Stack

Dynamic
Memory
Layout

Heap

Initiallized Data
Static
Memory Uninitiallized Data
Layout

Code

lower address



Mvnun : Ztoifa Ko 2wpocg

ea

argv[0], argv[l],.. #include <stdio.h>

#include <stdlib.h>

int gl_init=5;

foo int gl_uninit;

int foo();

int main(int argc, char *argv[]){
int lc_main;
foo();
return O;

main lc_main

Heap int }
int *p;
gl_uninﬂ p=(int *) malloc(sizeof(int));




Mvnun: KAnon Zuvaptnong pe Twun

argv[0], argv[1l],.. #include <stdio.h>

#include <stdlib.h>

int gl_init=5;

foo int gl_uninit;

void foo(int);

int main(int argc, char *argv[]){

return O;

main x=3

H
eap )
gl_init=5 void foo(int x){
x=4;
gl_uninit return;




Mvnun: KAnon Zuvaptnong pe Twun

argv[0], argv[1l],.. #include <stdio.h>

#include <stdlib.h>

int gl_init=5;

foo int gl_uninit;

void foo(int);

int main(int argc, char *argv[]){

return O;

main

gl_init=5

gl_uninit




Mvnun: KAnon Zuvaptnong pe Twun

argv[0], argv[l],.. #include <stdio.h>

x=3 #include <stdlib.h>

int gl_init=5;

int gl_uninit;

void foo(int);

int main(int argc, char *argv[]){

main

Heap
gl_init=5

gl_uninit




Mvnun: KAnon Zuvaptnonc pe Avadgopa

#include <stdio.h>

#include <stdlib.h>

int gl_init=5;

int gl_uninit;

void foo(int *);

int main(int argc, char *argv[]){

F
i
i
i
i
i
i
i
i
i
i
I ]
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

argv[0], argv|[l1l],..

main x=3

foo(&x);
return O;

Heap )

gl_init=3 void foo(int *x){
*x=4;
return;

gl_uninit




Mvnun: KAnon Zuvaptnonc pe Avadgopa

#include <stdio.h>

#include <stdlib.h>

int gl_init=5;

int gl_uninit;

void foo(int *);

int main(int argc, char *argv[]){

return O;

Heap

gl_init=5

|\-'

gl_uninit return;




void printStackRecursive( StackNode *stack node )

{

if (stack _node == NULL )
printf( "NULL\n\n" );
else {
printf ("% -->", stack node->data);

printStackRecursive ( stack node->next);




#include <stdio.h>

#include <stdlib.h>  Heap |
typedef struct node{ 0x65FA
int data;

top_ptr(0x89FF data next
struct node *next; .
} StackNode ;

r
void push(StackNode **stack head, int x );
void printStackRecursive( StackNode * );

: 0x54AC &
int main() { : data -next
StackNode *top_ ptr=NULL; :
int i;

for (i=0;i<10; i++)push(&top ptr,i); g Ox65FA
printStackRecursive(top ptr);
return O;
}

void printStackRecursive( StackNode *stack_node )

{

‘IIIIII-IIIIIIIIIIIIIIIIIII

if (stack_node == NULL )
printf( "NULL\n\n" ); :
else { 0x99AC .
printf("%d -->", stack_node->data); data next

printStackRecursive ( stack _node->next);
} return;




data next

4

.

0x54AC ’;'
data -fhext

Ox65FA
0x94CC .
data next
void printStackRecursive( StackNode *stack_node )
{
if (stack_node == NULL )
printf( "NULL\n\n" ); :
else { 0x99AC :
printf ("% -->", stack_node->data); data ne'xt
printStackRecursive ( stack_node->nextPtr);
}
return;




#include <stdio.h>
#include <stdlib.h>
typedef struct node {
int val;
struct node *next;
} NODE;

typedef struct {
NODE *head;
int size;

} LIST;

head (0x34a1)

size

new_node YY9023

void append_recursive(NODE **,NODE *);

int main()

{

LIST mylist={NULL,0};

NODE* new_node;
int i;
for(i=0;i<3;i++){

new_node =createNode(&mylist, i);

EE9023

o)

xx9023

XX9023¢**"

¢
&
’0
*

1

NULL

YY9023

2

NULL

NMpoocOnkn KéuBou pe Avadpopn oto TEAOG

append_recursive(&(mylist.head), new_node);

}

return 0;

EuBUypappng ATTAd Zuvdedepévng Aiotag




MpooOnkn KéuRou OTO TEAOG
EuBuypauung AmrAd Zuvoedeuévng AioTag

void (NODE **current node, NODE *new node) {

if (*current node == NULL) {

*current _node = new_node;
return ;
}
( & ( (*current_node)->next ),
new_node );
return;

}




| #include <stdio.h>
#include <stdlib.h>

typedef struct node {

h int val;
struct node *next;
} NODE;

int main()

{

NODE* new node;

int i;

head->val = 0;

head->next NULL;

for(i=1;i<3;i++){
new node
node->val
node->next

}

return 0;

head (0x34a1)

new_node

append_

current_node

new_node

void append_recursive (NODE **,NODE *);

NODE* head= (NODE *)malloc(sizeof (NODE));

(NODE *)malloc(sizeof(NODE));
ij;
NULL;

EE9023
Tl Q| Xxx9023
YY9023 .:
recursive XX9023¢**"
1 | NULL
Ox34AA
YY9023
YY9023
2 | NULL

\_'_I

2TIG ETTOMEVEG OIAPAVEIEG
0ewpPOUNE TNV EKTEAEC TNG
append_recursive 6tav iE2




EE9023 YY9897
head (0x3422) m-.> 0 I E—
1" KAnon append_recursive XX90234¢**""
current_ node 1 I ot
new_node
YY9023
2 | NULL

void append recursive (NODE **current node, NODE *new node) {

if (*current node == NULL) {
*current _node = new_node;
return ;
}
append recursive( & ( (*current node)->next ), new_node );
return;




head (0x3222) m_,___.. EE9023 YY9897
oo |

append_recursive

XX9023 AB6514
Ox34AA 1 I NULL
YY9023
2" KARon append_recursive
current node YY9897 ¥Y9023
- 2 I NULL
new_node YY9023

void append recursive (NODE **current node, NODE *new node) {

if (*current node == NULL) {
*current node = new_node;
return ;

}

append recursive( & ( (*current node)->next ), new _node );
return;




EE9023 YY9897
head (0x3422) M" 0 | xx9023

new node YY9023 ]

L]
L4
L4
4
&

1" KARon append_recursive
XX9023¢**"  aB6514
current node 0x34AA m
. 1 I

27" KARon append_recursive
current node YY9897 Y¥9023
o 2 | NULL
new_node YY9023
3" KAnon append_recursive

current_node AB6514
new_node YY9023

void append_recursive(NODE **current_node, NODE *new_node) {
if (*current_node == NULL) {
*current_node = new_node;
return ;
}
append_recursive( & ( (*fcurrent_node)->next ), new_node );
return;



main EE9023 YY9897

head (ox34an) QEEZIEREE------con] O | xx9023

new_node YY9023 :

*
>

XX9023¢**" aAB6514
Ox34AA 1|

YY9023 :
Q“.
YY902§““
current node YY9897
Yeus - 2 I NULL

*,» new_node YY9023

3Khjon T

current_node AB6514

new_node YY9023

void append_recursive(NODE **current_node, NODE *new_node) {
if (*current_node == NULL) {
*current_node = new_node;
return ;
}
append_recursive( & ( (*fcurrent_node)->next ), new_node );
return;



Euyaplotw yLa tTnv mpoooyr oog
]

EEmiIKOlVWVia " Qpeg ypageiou: Tetaptn &
Napaockeln 11:00-13:00

Join Zoom Meeting
https://upatras-
gr.zoom.us/j/95080297961?pwd
" Web: http://cfidas.info =MzRta0JRd3ZWVEVIREZNcO9qb
G1Zdz09

= Skype: fidas.christos

* Email: fidas@upatras.gr

" Phone: 2610 — 996491

Aueon Emkoivwyvia péocw Skype

|_ SkypelD:
G Fidas A. Christos

fidas.christos
To UALKOG tnGg dLaAeéng eival dLtaBéoLpo oto eclass

" https://eclass.upatras.gr/

43
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AIAAIKAZTIKOZ
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Aoknon

Na ypadel eva mpoypappa to ornoio Ba {nta oo tov
XPNoTn va ELoayeL aplOuo cupBoloocelpwy
Ao To MANKTPOAOYLO (N ouvOnkn TeppaTtiopoU ival n
gloaywyn tnc cupPoroocelpac “end”).
2 TN CUVEXELA TO Ipoypappa Ba KaAeL pa ocuvaptnon n
orola xpnotpomnolwvtag tnv realloc Ba deopevel xwpo
oTn ocwpO omou Ba amoBnkevEel

ouuneplAapBavopévou tou ‘ /0’
TTOU £XEL ELOAYEL O XPNOTNC.

To mpoypappa Ba EKTUTIWVEL LE XPON HLOC cuVAPTNONG
XOLPOKTAPO — XOLPOKTAPO TA TIEPLEXOEVO TNG MVANG
rnov 6eopelTNKAV OTN CWPO.



Napadeypa EkteAeonc

|

o
r
d
A
NULL
wordA N
wordB o
wordc d
end E
NULL
'
o
r
d
C
- | N

ULL



[MpoodloplopOC ZUuVapPTNOEWV

s

Ti1 Ba kavel kaBe cuvapTnon;




Exkdoon 1n

48
Na ypadel Eva mpoypoppa to onoio Ba {ntd amo tov Xpnotn va
ELOAYEL apLlOpo cupBolooslpwy arod To MANKTPoAoyLo (N

ouvONnKN TeEpUATIOMOU €lval N eLocaywyn tng cupBoAoocelpac “end”).

#include <stdio.h>
#include <string.h>
#define MAX LENGTH 100
int main()
{
word [MAX_ LENGTH]={};
while( scanf("%s",word) , strcmp(word, "end")!=0 ){
printf("%s", word);

}

return O;



Exkdoon 1" — Napadeypo EkteAeonc

Na ypadel Eva mpoypoppa to onoio Ba {ntd amo tov Xpnotn va
ELOAYEL apLlOpo cupBolooslpwy arod To MANKTPoAoyLo (N
ouvONnKN TeEpUATIOMOU €lval N eLocaywyn tng cupBoAoocelpac “end”).

#include <stdio.h>
#include <string.h>
#define MAX LENGTH 100
int main()

Process returned @ (0x90) execution time : 14.451 s
{ Press ENTER to continue.

word [MAX_ LENGTH]={};
while( scanf("%$s",word) , strcmp(word, "end")!=0 ){
printf("%s", word);

}

return O;



Ekdoon 2" — Alaxelplon Zwpou

R/

% 2T OUVEXEIA TO TTPOYPOUMA Ba KOAEI JIa cuvapTnon N OTroia XPnoIUOTIOIWVTAG
TNV realloc Ba deouevel XwWPEPO OTN CwPO OTToU Ba aTTOBNKEUEI KABE XOPOKTAPA TN
KABe oupBoAoCEIPAC TTOU €1I0AYEl O XPROTNG.

void append_heap ( char **ptr_heap, char *word)

‘EoTw o XpRoTNG e10dyEl: “WA”
Stack

Heap
ptr_heap

- T - ox7600 [(w

wora | L ox7601 | A
append_heap 0x7602| \0

ptr_heap | .|

word

y{elo)



Ekdoon 2" — Alaxelplon Zwpou

_ 51 |
% 2T OUVEXEIA TO TTPOYPOUMA Ba KOAEI JIa cuvapTnon N OTroia XPnoIUOTIOIWVTAG
TNV realloc Ba deouevel XwWPEPO OTN CwPO OTToU Ba aTTOBNKEUEI KABE XOPOKTAPA TN
KABe oupBoAoCEIPAC TTOU €1I0AYEl O XPROTNG.

void append_heap ( char **ptr_heap, char *word)

‘EocTw 0 XpRoTng e1oayel: “wB”

Stack
ptr_heap

0x89FF ox76oo ----------------
word m..--»

append_heap

Heap

ptr_heap | /([ -

XpelalOpaoTe Evav NETPNTH

word 200 0éong yia Tn cwpod




: #include <stdio.h>

: #include <string.h>

: #include <string.h>

: #define MAX LENGTH 100

] void append heap (char **, char ¥*);
:

: int main()

: {

: word[MAX LENGTH]={};
| char *ptr heap=NULL;

: while( scanf("%s",word) , strcmp(word, "end")!=0 ){
: append heap (&ptr_ heap, word);

1

: }

] free(ptr heap);

| —

I return O;

1

1

1

L

ivoid append_heap(char **ptr_ heap, char *word) { i
i *ptr heap=realloc(*ptr_heap, (strlen(word)+l+count) * sizeof (char) ); i
! while (*word!='\0") |
: * (*ptr_heap+ELITUERE) =* (word++) ; :
| |
| |
| |
| |
| |

* (*ptr_heap+IEAZE)="\0";



H append heag

ptr_heap

e meap I 07600 (2D

'void append heap(char **ptr heap, char *word) {

int size=(strlen(word) + 1) * sizeof (char);

*ptr heap=(char *) realloc(*ptr_ heap, size+count );
if (*ptr heap==NULL) exit(1l);

while(*word!="\0"){

*(*ptr_heap+ )=*word;
++;
word++;
}
*( *ptr heap+count)='\0';
++;



H append heag

ptr_heap

e meap I 07600 (2D

: int size=(strlen(word) +1) * sizeof (char);
| *ptr_heap=(char *) realloc(*ptr_heap, size+count );
i if (*ptr_heap==NULL) exit(1l);
: while(*word!="\0"){
| *(*ptr_heap+count)=*word;
i count++;
| word++;

| }

| *( *ptr heap+count)='\0';
| count++;

|

I

I

e e e e e e e e e e e e e e e e e

I 1 * % *

| void append heap(char ptr_heap, char *word) { .
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1



H append heag

pg;.g;,::p .................................. > 0x7600 W
o m, 0x7601 LA
0x7602
0x7603
0x7604
0x7605

'void append heap(char **ptr heap, char *word) {
: int size=(strlen(word) +1) * sizeof (char);
: *ptr heap=(char *) realloc(*ptr_heap, size+count );
I if (*ptr_heap==NULL) exit(1l);

| while (*word!="'\0"){

: *(*ptr_heap+count)=*word;

I count++;
|

I

I

I

I

I

I

I

I

I

I

word++;

}
*( *ptr_heap+count)='\0";
count++;



H append heag

ptr_heap
0x89FF

.................................. > 0x7600 W

o m 0x7601 LA
0x7602
0x7603
0x7604
0x7605

'void append heap(char **ptr heap, char *word) {

: int size=(strlen(word) +1) * sizeof (char);

: *ptr heap=(char *) realloc(*ptr_heap, size+count );
I if (*ptr_heap==NULL) exit(1l);
| while (EERT!="\0"){
: *(*ptr_ heap+count)=*word;
i count++;

: word++;

| }

: *( *ptr_heap+count)='\0';

: count++;

I

I

I



H append heag

ptr_heap
0x89FF

.................................. > 0x7600 W

o m 0x7601 LA
0x7602
0x7603
0x7604
0x7605

'void append heap(char **ptr heap, char *word) {

: int size=(strlen(word) +1) * sizeof (char);

: *ptr heap=(char *) realloc(*ptr_heap, size+count );
I if (*ptr_heap==NULL) exit(1l);
| while (EERT!="\0"){
: *(*ptr_ heap+count)=*word;
i count++;

: word++;

| }

: *( *ptr_heap+count)='\0';

: count++;

I

I

I



H append heag

ptr_heap
0x89FF

.................................. > 0x7600 W

o m 0x7601 LA
0x7602
0x7603
0x7604
0x7605

'void append heap(char **ptr heap, char *word) {

: int size=(strlen(word) +1) * sizeof (char);

: *ptr heap=(char *) realloc(*ptr_heap, size+count );
I if (*ptr_heap==NULL) exit(1l);
| while (EERT!="\0"){
: * (*ptr_heap+count)=*word;
i count++;

: word++;

| }

: *( *ptr_heap+count)='\0';

: count++;

I

I

I



H append heag

ptr_heap
0x89FF

................................. > 0x7600 W

0x7601 LA
0x7602
0x7603
0x7604
0x7605

-
'void append heap(char **ptr heap, char *word) { i
| int size=(strlen(word) +1) * sizeof (char); :
i *ptr heap=(char *) realloc(*ptr_heap, size+count ); :
I if (*ptr_heap==NULL) exit(1l); E
| while (EERT!="\0"){ i
' *(*ptr_heap+count)=*word; -
I

I ++; I
I 1
: word++; :
I 1
. } :
i *( *ptr heap+count)='\0'; :
| i :
I I
| N



H app end_hec: o

ptr_heap
0x89FF

............................. > 0x7600 n

- m ox7601 LA
0x7602
0x7603
0x7604
0x7605

'void append heap(char **ptr heap, char *word) {

int size=(strlen(word) +1) * sizeof (char);

*ptr heap=(char *) realloc(*ptr_heap, size+count );
if (*ptr heap==NULL) exit(1l);

while (RIEFTII="\0") {

* (*ptr_heap+count)=*word;

word++;
}
*( *ptr_heap+count)='\0";
++;



H append heag

pi;l;E;l;Fap .................................. > 0x7600 n
o m 0x7601 LA
. 0x7602
append_heap 0x7603
ptr_heap BUSIA 0x7604
word 0x7605

'void append heap(char **ptr heap, char *word) {
: int size=(strlen(word) +1) * sizeof (char);

: *ptr heap=(char *) realloc(*ptr_heap, size+count );
I if (*ptr_heap==NULL) exit(1l);

i while (B3 T1!="\0") {

: *(*ptr_heap+count)=*word;

I count++;
|

I

I

I

I

I

I

I

I

I

I

word++;
}
*( *ptr_heap+count)='\0";
++;



H append heag

pi;l;E;l:Fap .................................. > 0x7600 n
o m 0x7601 LA
0x7602
0x7603
ptr_heap BUSIA ‘ 0x7604
word | lill ket . 0x7605

'void append heap(char **ptr heap, char *word) {
: int size=(strlen(word) +1) * sizeof (char);

: *ptr heap=(char *) realloc(*ptr_heap, size + count);
I if (*ptr_heap==NULL) exit(1l);

i while (B3 T1!="\0") {

: *(*ptr_heap+count)=*word;

I count++;
|

I

I

I

I

I

I

I

I

I

I

word++;
}
*( *ptr_heap+count)='\0";
++;



H append_heap yLa kowouc Bvntouc

otr heap IR T e - 0x7600 n
L E
a \ 0x7602

append_heap

0x7603
0x7604

0x7605

'void append heap(char **ptr heap, char *word) {
int size=(strlen(word) +1) * sizeof (char);
*ptr heap=(char *) realloc(*ptr_ heap, size + count );
if (*ptr heap==NULL) exit(1l);
while (RIEFTII="\0") {

| [T e i s =
~ counti+;

[T wordH;|

; }

*( *ptr_heap+count)='\0"';
++;



H append heag

ptr_heap

e meap I 07600 (2D

0x7604 [ g |
.............. 0x7605 -

'void append heap(char **ptr heap, char *word) {
: int size=(strlen(word) +1) * sizeof (char);

: *ptr heap=(char *) realloc(*ptr_heap, size+count );
I if (*ptr_heap==NULL) exit(1l);

i while (B3 T1!="\0") {

: *(*ptr_heap+count)=*word;

I count++;
|

I

I

I

I

I

I

I

I

I

I

word++;
}
*( *ptr_heap+count)='\0";
++;



H append heag

ptr_heap

e meap I 07600 (2D

0x7604 [ g
............. 0x7605 .:.

'void append heap(char **ptr heap, char *word) {
: int size=(strlen(word) +1) * sizeof (char);

: *ptr heap=(char *) realloc(*ptr_heap, size+count );
I if (*ptr_heap==NULL) exit(1l);

i while (B3 T1!="\0") {

: *(*ptr_heap+count)=*word;

I count++;
|

I

I

I

I

I

I

I

I

I

I

word++;
}
++;



H append heag

ptr_heap

e meap I 07600 (2D

0x7604 [T g
............. 0x7605

'void append heap(char **ptr heap, char *word) {
: int size=(strlen(word) +1) * sizeof (char);

: *ptr heap=(char *) realloc(*ptr_heap, size+count );
I if (*ptr_heap==NULL) exit(1l);

| while (EERT!="\0"){

: *(*ptr_heap+count)=*word;

i count++;

: word++;

I

I

I

I

I

I

I

I

I

}
*( *ptr_heap+count)='\0";



Exkdoon 3" — Ektumtwon Zwpou

R/

s To TTpOypapua Ba EKTUTTWVEI HE XPAON MIAS CUVAPTNONG XAPAKTIPA — XOPOKTH !
TA TTEPIEXOMEVA TNG MVAMNG TTOU DETUEUTNKAV OTN OWPO.

void print_heap ( char **ptr_heap)

p-:::{-E;IFeFaP Ox7600 ------------------------ > 0X7600

ptr_heap | (-

XpNOIMOTTOIOUME TOV HETPNTH
count yia Tn cwpo



Exdoon 3" — Ektumtwon Zwpou

7/

% 2T CUVEXEIQ TO TTPOYPAUMA Ba KaAEi pIa N OTToia XPNOIKMOTIOIWVTAG
TNV realloc Ba deouevel XwWPEPO OTN CwPO OTToU Ba aTTOBNKEUEI KABE XOPOKTAPA TN
KABe oupBoAooelpdc TTou EI0AYEl O XPOTNG.

'void print heap(char **ptr){ |
i int k=0; i
i char x; i
| printf ("HEAP:%d\n", count); |
i while (k<count) { i
| x=(*(*ptr+k)); i
| if(x=='\0') printf("NULL\n"); i
| else printf("%c\n", (*(*ptr+k))); E
i k++; |



Awadopetikn Ekboon — Xwplc tn xpnon yevepikng LetaPAnTtnc count

| #include <stdio.h>

| #include <string.h>

: #include <string.h>

| #define MAX LENGTH 100

| void append_heap (char **, char *, int *);
: void print_heap(char*, int *);

| int main(){

|

| word [MAX LENGTH]={};

| char *ptr heap=NULL;

: while( scanf("%s",word) , strcmp(word, "end")!=0 ){
| append_heap (&ptr_heap, word, &count);

' }

I

| free(ptr_heap);

: return 0;

I

}

g g o F LT o a o g X L g g F L o o o ¥ L o g o F 1 o o o o 8 L o g F 1 o o o 8 L g g
' void append heap(char **ptr heap, char *word, int *count){

| int size=(strlen(word) +1) * sizeof (char);

: *ptr_heap=(char *) realloc(*ptr_heap, size+ (*count) );
l if (*ptr_heap==NULL) exit(1l);

| while (*word!="'\0") {

| * (*ptr_heap+ )=*word;

:
I
|
I
I
|
I

*( *ptr_heap+ )="\0";

|

|

|

|

|

|

|

|

word++;
} \
|

|

|

J

}



H append heag

Ptr_heap| e eesseeseessssssnnsaan
EEES 0x7600 > 0x7600 n

word

Ox5527 0x7602

'void append heap(char **ptr heap, char *word, int *count) { |

int size=(strlen(word) +1) * sizeof (char); |
: *ptr_heap=(char *) realloc(*ptr_heap, size + *count); I
| if (*ptr_heap==NULL) exit(1l); |
| while(*word!="'\0") { |
) * (*ptr_heap+ )=*word; |
: :
) |
| |
| |
) |
| |

word++;
}

*( *ptr_heap+ )="\0";



| #include <stdio.h>

| #include <string.h>

: #include <string.h>

| #define MAX LENGTH 100

: void append_heap (char **, char *, int *);
| void print_heap(char*, int *);

| int main(){

: int count=0;

| word [MAX LENGTH]={};

: char *ptr_heap=NULL;

| while( scanf("%s",word) , strcmp(word, "end")!=0 ){
: append_heap (&ptr_heap, word, &count);

}

: print_heap(ptr_heap, &count);

: free(ptr_heap);

| return 0O;

|

---------------------------------------------------q
Ivoid print heap(char *ptr, int *count) { |
| int k=0; |
| char x; |
| printf ("HEAP:%d\n", *count); :
| while (k<*count) { |
: x=(*(ptr+k)); |
| if(x=="'\0') printf("NULL\n"); |
| else printf("%c\n", (*(ptr+k))); |
| k++; |
! |

L |
I

I |

return;



Awadopetikn Ekboon — Xprion static count otn ocuvaptnon append_heap

[ =

#include <stdio.h>

#include <string.h>

#include <string.h>

#define MAX_LENGTH 100

void print_heap(char *, int *count);

int append_heap(char **ptr_ heap, char *word);

int main()

{

int count=0;

char word[MAX_ LENGTH]={};

char *ptr_heap=NULL;

while( scanf("%s",word) , strcmp(word, "end")!=0 ){

count=append_heap (&ptr_heap, word);

}

print_heap(ptr_heap, &count);
free(ptr_heap);

return O;

L e e e e e e e e e P B B e e e e o

| int append_heap(char **ptr_heap, char *word){
 static int count;
| int size=(strlen(word) +1) * sizeof (char);
| *ptr _heap=(char *) realloc(*ptr_heap, size + count);
| if (*ptr_heap==NULL) exit(1l);
| while (*word!="'\0"){
| *( *ptr_heap+(count) )=*word;
I count=count+l;

) word++;

' }

| *( *ptr_heap+count)='\0";

: count=count+l;

I

I

1
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EEmiIKOlVWVia " Qpeg ypageiou: Tetaptn &
Napaockeln 11:00-13:00

Join Zoom Meeting
https://upatras-
gr.zoom.us/j/95080297961?pwd
" Web: http://cfidas.info =MzRta0JRd3ZWVEVIREZNcO9qb
G1Zdz09

= Skype: fidas.christos

* Email: fidas@upatras.gr

" Phone: 2610 — 996491

Aueon Emkoivwyvia péocw Skype

|_ SkypelD:
G Fidas A. Christos

fidas.christos
To UALKOG tnGg dLaAeéng eival dLtaBéoLpo oto eclass

" https://eclass.upatras.gr/
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