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int x=10;

int *px = &x;

*px += 10; // x=20
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= sizeof ()
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» MY EtM(linear search)
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= " H(sorting)
= A2 E(insertion sort)
» 2T 0(n?)
= 2 ™ (quick sort)
» E&E 0(nlogn)
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struct point

int x;
int vy;
Y

= struct 50| L= A2 0|§ E&= tag¥

L — y
= structOf| £5t= HE=2 HH (member) Yl 13
L == X 4
- BOREFTT Hof B Ho s [ .
struct point { o
int x; z : .y
int vy;
X
Y X, ¥, Z3 (0,0)
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1= N'E

TZH O|E= AF8OHM BHE Mo = US
struct point ptl;

F O re) o
» A A 4 a0 Oje =Z4s 20| g = U=
struct point pt2 = {100, 200},

TN W GARL S SO HHE ALY £ S
« 02 & pto| AF™ME E1°I Ae| AL
float d; Y
d = sgrt((float)pt.x*pt.x +
(float)pt.y*pt.vy)

m
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struct rect {

M

1%

struct point ptl;
struct point pt2;

} screen; Y

B Screen I:||_:|_I_|_ |_-|O|_-IE|

screen®| pt19] 35|‘:F|:E Cf
o

20| A8 E & U

screen.ptl.x

ptl
(1,1)

screen.ptl.y

(0,0)
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int main () {

struct point makepoint (int x, int y) {
struct point tmp;

tmp.x = x;

tmp.y = ys

return tmp;

struct point ptl
struct point pt2
struct point pt3

return 0;

{10,20};

= ptl;

makepoint (10, 20) ;
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= 12K 0f 57|
= + GAMKE AMEE = Blc8E =2 ol OF &
struct point ptl = {10,20}, pt2 = {5,5};
ptl+pt2; // M=

struct point pt3

Cf Al
struct point addpoint (struct point ptl, struct point pt2) {
ptl.x += pt2.x;
ptl.y += pt2.y;
return ptl;

}
struct point pt3 = addpoint (ptl, pt2);
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struct employee {

int age;
char name[100];
char position[100];
i
struct company {
struct employee engineer[100];

struct employee personnel [50];

}

 ZOHE g2 g5 A0 H 28X
struct company com;

struct company *pc = &com;
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« EOIEE Sof PRMO BHE AT 4 U3

struct employee eml = {40, "John", "Tech Leader"};
struct employee *pel = &eml;
printf ("$s - %d - %s\n", (*pel).name, (*pel).age, (*pel).position);

- TN HH QMK B0 QM7 B0 2SI EaE
» 225 A He 2o JEE US

pel->name

pel->age

pel->position

« TN FENC| ZQIE 7t OFE A

struct company com, *pc = &com;
pany p

pc—>engineer[0].age,(*pc).engineer[O].age5filcom.engineer[0].age%f%g
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= . char *keyword[32];
» Z[RELR = BI5E M7 e 2 i€ : int keycount[32];

» RN HIEES AAEE T US
struct key { struct key {
char *word; char *word;
int count; E= int count;

} keytab[32]; I
struct key keytab[32];
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TN 2 HYf S

o = o = _AL o
« PR O HBS Mol I £25tS 20| E 5 UL
struct key keytab[] { struct key keytab[] {
"auto", O, {"auto", 0},
"break", O, {"break", 0},
"case", O, {"case", 0},
/* ... %/ /* ... %/
"wvolatile", O, {"wvolatile", 0},
"while", O {"while", 0}

s s
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TN 2 HYf S

= N[ HHE 2| 40| & ALt
sizeof (TFZN|2| H{E) /sizeof (TFZAX|)

= TN 37
» WO 37|19 POt AL 2E

A m : o) A o
. W 2ol Al2" 0| 22| 0f T2t If Y(padding)0| AME 5 AUS
struct A { struct B { struct C {
int x; // 4 HO|E double z; double z;
double z; // g HIO[E int x; short int y;
short int y; // 2 HIO|E short int y; int x;
I I I
24 bytes 16 bytes 16 bytes
X 4 bytes z z
z X y y X
% 6 bytes 2 bytes 2 bytes
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SH HE2] T

" void *malloc(size t n)
= ol= HIO|ETHE HE2[E 2YSIF 1 void ZRIHE 2

= AI{ A NULL% 2| gt
7|2t A| Ba(E B HE2 oM e a2 287 &R)

LS O
ArE Al E|ESt void ZPIHE Rot= Fo 2 HIAS| OF &

(int*)malloc (sizeof (int) *100); // 10072 H4Z O|FZO0{ Tl Hi L

rm
oot
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]
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Mot

int *px =
" void *calloc(size t n, size t size)
* 0742l size 37|01 Q42 O|20{Z B0 TSt 22| ST

« AI| Al NULLE 2| BT
» HEO| QA2 022 X7|3tollE

" void free (void*)
* mallocltcallocE st 22| E SN sl]E

3
o
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« SHOE StCiol 2 2[E AFHRSE 5| freedtX| YA
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» SN ST A S 2[EHot ZOIHZF nuLL @I K| K|35l OF g
= freeZ SN TE M 22|Z CHA| AET
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= UAHIMO = ALESH= HIE1 Ee| SHC = ZF 70| &,
cC A —
Hz2 AlsNE HEE0 U= A2
Hff &
arr: data data data data data data
arr[0] arr[1] arr[2] arr[3] arr[4] arr[5]

CHQl A ZB| A E(singly linked list)

datal| ptr Mdata] ptr

head Mdatal ptr

datal ptr » NULL

A 4
\ 4
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E 25
A4 — o ©
= 3 A 0O|lO HiE O 65 A A5 HEHHE AN & ACH=
= 7HAHNE AXE = UAS :l:l:il”?_l' E*z BN TE=1
arr: 5 12 6 33 arr: 5 12 -1 33
| AEOM ZHE2 382z HokER
60| KMZHE 7He ARIE 4 IS — N
head M 5 ptr M 12 | ptr ¥ 6 pDEE - ¢ 33 | ptr M NULL
o [ | = S13F A A = St A o
» Hol= HEHUZ 2| AES 7oY = UL B2 LHYoHAH 28 = U=
0|& AZAEZ|AE(doubly linked list)
— > > >
ptr |data] ptr < ptr |data] ptr < ptr |data] ptr ptr |data] ptr £3]
data| ptr ldatal ptr ptr |data]| ptr ptr |data]| ptr
] E-EIEN X
ptr |datafe ptr |data ptr |[data] ptr ptr |data]| ptr
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struct node {

b

. o

gdag|a

int data;

struct node *next;
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=5 91X of Al

AHH| (deletion)

2| AEO| XS

= AN

Z|AEO| T T ALK
2| AEQ| EX LT ALH

= (traversal)

AlZk =7t
HAZAZ|AE AL st %o’é.*E
SEEY| 0 (1) 0 (1)
ol =0 O (N) O (1)
(insertion) =
E-d X0 | o) 0 (1)
NEa LE 0(1) O(1)
AR oL L
(deletion) |__= == om) | o)
ENLE O (N) 0(1)
ST (traversal) O (N) 0 (1)
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HAAZ|AE(linked list)

CLOI 74 A
- LT OHE7
struct node *createNode (int data) {
struct node *newNode = (struct node*)malloc (sizeof (struct node)) ;

newNode->data = data;
newNode->next = NULL;
return newNode;

}

. B|AE E=

— ST
void traversal (struct node *head) {
while (head != NULL) {
printf ("$d ", head->data);

head = head->next;

}
printf ("\n");
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« CHOl OZA | A
. 0|2 2|AEES UED FF|

int main () {
// 10->20->30->40 HAE|AEE THE7|
struct node *head = createNode(10);
head->next = createNode (20) ;
head->next->next = createNode (30) ;

head->next->next->next = createNode (40) ;

traversal (head) ;

return 0;
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« I 2E NS0 ¢

struct node *insertFront (struct node* head, int data) {
struct node *newNode = createNode (data);
newNode->next = head;
return newNode;
}
head}-X- ¥ data| ptr »ldatal ptr M data| ptr Mdatal| ptr NULL
»ldatal| ptr
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struct node *insertTail (struct node* head,

struct node *newNode = createNode (data);

if (head == NULL)
return newNode;
struct node *last = head;
while (last->next != NULL)
last = last->next;
last->next = newNode;

return head;

head >

2025. 06. 28.

A 4

data] ptr data] ptr M datal ptr

int data)

{

data

ptr

\ 4

data

ptr

NULL
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L- =
= 2[2E EH [X|0f &Y
iT = oy ol o
= cur it%las M-S &Y /X2 O|FAIZ
» newNodeS &St
newNode->next = cur->next;
cur—->next = newNode;
newNode:
data
head Mdata| ptr M data ¥ -»ldatal| ptr Mdata] ptr » NULL

cur->next:
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struct node *insertPos (struct node* head, int pos, int data) {
if (pos < 1) return head; // F20A| 2= 2K
if (pos == 1) { // NS0 &L
struct node *newNode = createNode (data);

newNode->next = head;
return newNode;

}

struct node *cur = head;

for (int k=1; k < pos-1 && cur != NULL; k++)
cur = cur—->next;

if (cur == NULL) return head; // 7 20A| %= f4

struct node *newNode = createNode (data);

newNode->next = cur->next;

cur->next = newNode;

return head;

}
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HZAZ| A E(linked list)

. THY QIZFE|A
» C|2EQ HF & A

struct node *deleteFront (struct node *head) {
if (head == NULL)
return NULL;
struct node *tmp = head;
head = head->next;
free(tmp) ;

return head;

N

head}-X-» data ptr —X-data| ptr M data| ptr

datal ptr » NULL

\ 4

free ()
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HEZ2| 2 E(linked list

©)
. THY QIZFE|A

» |AEQ| £ L E A

struct node *deleteTail (struct node *head) {

if (head == NULL) return NULL; // I 2|~E

if (head->next == NULL) { // o2 =ET QU= BF
free (head) ;
return NULL;

}

struct node* second last = head;

while (second last->next->next != NULL)
second last = second last->next;

free(second last->next);

second last->next = NULL;

return head;

datal ptr }--X--» data ptr ---X-»|NULL

A 4

data] ptr

A 4

data] ptr

A 4

head

free ()
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» Z|AEQ| EXH L E ALK
« tmp ZAHES 49510 K /X2 O|SAIZE
" prevec tmp9-| _C".j 7k -'1:-| L 9l E‘l%l
* tnp/t 7tE|7|E =2 E AAE
prev->next = tmp->next;
free (tmp) ;
prev: tmp: tmp->next:
head Mdatal| ptr data| ptr | X-» data ptr -Y-»ldata| ptr M NULL

\free() /
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o Za| A E(linked list)

©)
. THY QIZFE|A

2 AEQ EF LE 4K

struct node *deletePos (struct node *head, int pos) {
struct node *tmp = head, *prev = NULL;
if (temp == NULL) return head; // %l 2[2E
if (pos == 1) { //E|2ESHE =& 4K
head = tmp->next;
free (tmp) ;
return head;
}
for (int k=1; tmp != NULL && k < pos; k++) {
prev = tmp;
tmp = tmp->next;
}

if (tmp !'= NULL) {
prev->next = tmp->next;
free (tmp) ;

} else {

printf ("Node not found!\n");
}

return head;

}
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AHE% I:'||O|E‘|_"°<_§O| O|%% f% é:'q'ﬁ typedef% *f%

=L AL Ol O
ot = QlE

= Of2lj 27l = struct node +ZHN2| O|F& nodeZE &

struct node { typedef struct node {
int data; int data;
struct node *next; struct node *next;
s } node;

typedef struct node node;

+ node TENE MAISHD ACHR CHSIL 20| B101 &

node *head = createNode (10) ;
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HZA 2| A E(linked list)

« 0| H&e[&

typedef struct node {
int data;
struct node *next;
struct node *prev;

} node; A|ZH 7}
HAZAE AL s %o’é.*E
" Eﬁl' SE=X0]| 0 (1) 0 (1)
. . Ol
= i R(insertion) =B Zoj om) | o)
= Z|AE HE0| AR (insertion)
= 2[2E 20 &Y S ®IXKof | o) 0 (1)
. EX O|K|0l AFOI
= %{X|(deletion) ALK
= Z|AEQ| HE LT AK| (deletion) =g O (N) O (1)
= Z|AEQ| T L AR e — —
» 2|AEQ| EX LT A =S == (N) (1)
= S (traversal) S 3 (traversal) O (N) 0 (1)
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HZAZ| A E(linked list)

» 0| GEE|L

» L C O=7|
node *createNode (int data) {
node *newNode = (node*)malloc (sizeof (node));

newNode->data = data;
newNode->next = NULL;
newNode->prev = NULL;
return newNode;

}

» Z|AE ==

=
void traversalForward (node *head) {
while (head != NULL) {
printf ("$d ", head->data);

head = head->next;

}
printf ("\n");
}
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HZAZ| A E(linked list)

= 0|5 GEE|A
= 2|2E X320 &R
void insertFront (node **head, int data) {
node *newNode = createNode (data);
if (*head == NULL) {
*head = newNode;
return;
}
newNode->next = *head;
(*head) ->prev = newNode;
*head = newNode;

\ 4
\ 4

NULL

\ 4

NULL}e - {prev|datalnext prevldatalnext prev|datajnext

\ [/ /

prev|datalnext

A
A
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HZAZ| A E(linked list)

« 0| H&e[&

= 2[AE 20 &Y
void insertTail (node **head, int data) {
node *newNode = createNode (data);
if (*head == NULL) {
*head = newNode;
return;

}

node *cur = *head;

while (cur->next != NULL)
cur = cur—->next;

cur->next = newNode;

newNode->prev = cur;
prev|datalnext

NULL

X

NULL}e prev|datalnext ‘lprev|datalnext ‘lprev]ldatalnext

'

'
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newNode->next

newNode->prev =

cur—->next->prev

cur—->next =

cur—->next

cur,

4

= newNode;

newNode;

newNode:

prev

data

next

2025. 06. 28.

NULLje

prev

data

next

X

NADZD NN

prev

data

next

2l ?IX|= O] SA|E

'

\ 4

prev

cur:

cur->next:

data

next

\ 4

NULL
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HZAZ| A E(linked list)

« O|= gz A
. Eal/k'EE EEJGI(Dljtloﬂ )\FCH

void insertPos (node **head, int data, int pos) {
if (pos < 1) return; // 720X &= f4

if (pos == 1) { //E[Z2E NS0 &Y
insertFront (head, data);
return;
}
node *newNode = createNode (data);
node *cur = *head;
for (int k=1; cur != NULL && k < pos-1; k+t++)
cur = cur—->next;
if (cur == NULL) return; // &% ?A=2[AEC] ZO|ELF
newNode->next = cur->next;
newNode->prev = cur;
if (cur->next != NULL) cur->next->prev = newNode;

cur—->next = newNode;
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HZAZ| A E(linked list)

= O] AE2 L
» B|AEQ MG C A

void deleteFront (node **head) {

if (*head == NULL) return; // El 2[AE
node *cur = *head;

*head = (*head)->next;

if (*head != NULL)

(*head) ->prev = NULL;

free(cur) ;

—

NULLf«-)-1prev data next X prevl|datalnext prevldatalnext

\ 4

NULL

\ 4

a

free ()
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HZAZ| A E(linked list)

» 0|5 &2
. 2|AEQ| B LT ALK

void deleteTail (node **head) {

if (*head == NULL) return; // 9 2|AE
node *cur = *head;
if (cur->next == NULL) { //OfL}o| =EOIQlE AL

*head = NULL;
free(cur) ;
return;
}
while (cur->next != NULL)
cur = cur—->next;
cur—->prev->next = NULL;
free(cur) ;

~

prevldatalnext prevldatalnext X prev data next -Y-»|NULL

\ 4

NULL

a

a

free ()
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HZAZ| A E(linked list)

e I

2 AEQ EF LE 4K

» cur ZQEHE EJot0] 4 2X|= 0|5AIE

« cur/t 7127 EEE AHE
cur—->next->prev = cur->prev;
cur—->prev->next = cur->next;

free (cur) ;

\ 4

cur->prev: / cur: cur->next:
NULL|e prev|data neﬂprev data next X prev|datajnext NULL

free() /
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HZAZ| A E(linked list)

N
« 0| H&e[&
2 AEQ EF LE 4K

void deletePos (node **head, int pos) {

if (*head == NULL) return; // Pl 2|AE
node *cur = *head;
if (pos == 1) { //E|2ES M3z =E AN
deleteFront (head) ;
return;
}
for (int k=1; cur != NULL && k < pos; kt+)
cur = cur—->next;
if (cur == NULL) return; // 2AH £X =2 AEQ ZO|ELC &
if (cur->next != NULL)
cur—->next->prev = cur-—->prev;
if (cur->prev != NULL)
cur—->prev->next = cur->next;
free(cur) ;

2025. 06. 28.
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Z X0,
B =
. 2 Lo Cfst Zolg

typedef struct node {
int data;
struct node *left;
struct node *right;

} node;

2025. 06. 28.

root:
!ptr data ptr!
ptr |data] ptr ptr |data] ptr
NULL NULL] INULL NULL
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o| Xl E2|(b

. £2)0] X S A
= & (insertion)
= AFX](deletion)
= EfM(search)
= I (traversal)

Eg| Ait M7t EEE S SEE
& O (logN) O (N)
ALK O (logN) 0 (N)

B M O (1ogN) O (N)
ST O (N) 0 (1)
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O| %l E2|(binary tree)

=
" —LEI:E DI_E7|

node *createNode (int data) {

node *newNode = (node*)malloc (sizeof (node));
newNode->data = data;
newNode->left = NULL;
newNode->right = NULL;

return newNode;

« E7
void traversal (node *root) {
if (root == NULL) return; // Zl EZ|

traversal (root->left) ;
printf ("%d ", root->data);
traversal (root->right) ;

}
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0| Xl E2|(binary tree)

» B0 &€
node *insert (node *root, int data) {
if (root == NULL)
return createNode (data) ;
if (data < root->data)
root->left = insert(root->left, data);
else if (data > node->data)

root->right = 1nsert (root->right, data);
return node;
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0| Xl E2|(binary tree)

» B0 &€
node *insert (node *root, int data) {
if (root == NULL)
return createNode (data) ;
if (data < root->data)
root->left = insert(root->left, data);
else if (data > node->data)

root->right = 1nsert (root->right, data);
return node;
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0| Xl E2|(binary tree)

« EZ|O] L AR
= MY E
. M;(“ai:t

. AMFSHLE=

I .

10

< N

12

2025. 06. 28.

15

= AHAO| Ble = E

SrLte| XpA O] e = E

C 27§0| R}AlO| Y L E

10

12

10

12

15

15
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0| Xl E2|(binary tree)

» EZ|O| LE ALK
» A EEE= XAl Gl EE
node *delete (node *root, int data) {
if (root == NULL) return root; // fl E£
if (data > root->data)
root->right = delete (root->right, data);

else if (data < root->data)
root->left = delete(root->left, data);

else {
// RHAO| §ls B AMK|
if (root->left == NULL && root->right == NULL) {
free(root) ; 10
return NULL;
! N
else ... 8 12
}
} _A_ +
0 9 15
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O| Xl E2|(binary tree)

« EZ|O| LT AR
. MRS LT BLO| KFAO| Yl e E

node *delete (node *root, int data) {

/7 BtLe| RFAlO| Qle

else if (root->left == NULL || root->right == NULL) {
node *cur;
if (root->left == NULL) cur = root->right;
else cur root->left;

free (root

) ;
return cur;
} 10

lse ... B
| else __J‘?;’__k
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0| Xl E2|(binary tree)

« EZ|O| LT AR

« MBS 2742 RHAO| Qi

node *delete (node *root, int data) {

/7 2742 RFAlO| Qle

else {
node *cur = findMin (root->right);
root->data = cur->data;

root->right = delete(root->right, cur->data);

}

return root;

findMin () €& WiHs2E HEL = E2Q

Hp
N
m[o
AN
rr
I—l—
In;
i
i)
rm
oot
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0| Xl E2|(binary tree)

= | o| — A} |
. E2|O| LE ALK
- ALK SHE{= 80| rootZ O| R0 E
— Ol — =
« MIS EEE= 270 XAl s L E subtree®| @2 = X|%74S 2=
node *findMin (node *root) { 10 | =ES X222 ALEOgS
oot2| Zr0| S Al

.
if (root == NULL) A

return NULL; 9 %Af 19

else if (root->left != NULL) * x—

return findMin (root->left);
6 9 15

return root;

97} root= O|FO{ &l subtree||

10 il R EREL
N —
8 12 9 12
S T U e Nl N
6 9 15 6 9 15
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O| %l E2|(binary tree)

» EQ|O| E AMK|
- 22| gH
node *search (node *root, int data) {
if (root == NULL || root->data == data)
return root;
if (root->data < data)
return search (root->right, data);

return search (root->left, data);
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L A (union)

- 20| 7|A0| &
M MEZ CH2 H0|E Y

=LA 0|5 . HH
FL S| ZOIH- >E”'H1
C
» structl} &2| 2
// SLo Ho| 3
union utype {
int d;
float £f;

char *msg;
} tmp;

|
Aol

—

2025. 06. 28.

O SLEO| MH D ALR S 4= US
% o

*EIXI EOHMEE of 7| A& A LY O
jq.|E|OLA olo
= LRI HHE Efgl'f’*ol AHE

AN O
AL
_I_

/7 SU ol o B A
union utype {

int d;

float £f;

char *msg;
i

union utype tmp;
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L &

(union

« struct® T2 B HO SfLE| W B ALSE 4 9IS

struct stype {
int d;
float £;
char *msg;
} tmp;

16 bytes
d f

msg

union utype {

int d;
float £;
char *msg;
} tmp;
8 bytes
tmp
A7t MY 2 BAHI =S0E
= A BE HEe= gEE

2025. 06. 28.
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LI A (union)

- QLIS TRM|LE I OHO| LIEFS 47} Q3 B I g

2k =
union student { struct employee {
int id; int age;
union grade { char *name;
float mark; char *position;
} gpa; union { // O|F =7t
}ou; int monthly;
u.gpa.mark = 3.63; int bonus;
float factor;
} salary;
} em[100];

m[ll].salary.factor = 3.0;
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H| E T E (bit fields

— ®) A ol A Ol S
» N MOl AV|=HIE BRI 2 E8Y + US
s J|ARATI EZSE A|AHIQ S S
DRI 27|S F0|D N2 T2 FHAIL S US
= =Y
struct O|& {
HOIHYE ®MHO|E : HEAY;
i
struct A { struct B {
unsigned int x; // 0~2732-1 unsigned int x : 4; // 0~15
unsigned int y; // 0~2732-1 unsigned int y : 3; // 0~7
I }i
// 8 bytes // 4 bytes
printf ("$1d\n", sizeof (struct A)); printf ("$1d\n", sizeof (struct B));
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=

H| E & C (bit fields)

« GlO|E{YEC O Be HES BT

A
LS — = O =

HA

1
0o

struct A {

int x : 10;

int v : 35; // 355 sizeof (int) ELC} A ALY Al 0of 2 &M
s

ol = M X St o o H = OF=x
» HE 2E=0=2 48 BF 0= 84 E20 X0 Ht
=2 MHadsl=
O|EE BEols
struct A { struct B {
unsigned int x : 5; unsigned int x : 5;
unsigned int y : §8; unsigned int : 0;
}s unsigned int y : §;
// 4 bytes bi
printf ("$1d\n", sizeof (struct 2)); // 8 bytes

printf ("$1d\n", sizeof (struct B));
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2 42 37|= 7td 2 HOoIHE S

» O] OO|HE = Al
37|24 E5
struct A {
unsigned int x : 6;
unsigned long y : 16;
int z;
} tmp;
printf ("$1d\n", sizeof (struct 2A)); // 8 bytes

» HE 2RO & i Ai(s)E AMEE = BlS

unsigned int *pl = &tmp.x; // O]
int *p2 = sz; // G4
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H| E D E (bit fields)

= HE HEQO| H{ZEO| M= 4= i3
struct A {

unsigned int x[10] : 6; // O
unsigned long y : 16;

int z;
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