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Lab11 2}A|1 - 20| .

rank;

student students[MAX];

e sort by score: &=}

é. _i_gi 5:!-%\_ scanf ("%d", &num) ;
for ( i = 0; 1 < num; 1i++)
. - 0] A
® Sort_by_ld - D_'_j|- scanf ("%d %d", &students([i].id, &students[i].score);
oA

Z2CHIDIINAE2 =22

=] L_- =l _A_
Addotl= &%

sort by score (students, num);

sort by id(students, num);

scanf ("%d", &rank);

printf ("%d %d\n", students[rank - 1].id, students[rank

1] .score) ;

return O;




swap (student t * sl, student t * s2) ({

student temp;

Lab11 2}A|1 - =0| S

*sl = *s2;

*s2 = temp;

e struct copy Al memcpyAtS Jts
o memcpy(s1, s2, sizeof(student_t));
e struct copyAl memberZ £
— 5 i =0; 1 < num - 1; 1i++)
COpyOHE _C']_%I- 3 =1+ 1; j < num; J++)
@) s1->id = 32->jd; if (students[i].score < students[j]
o s1->score = s2->score; swap (&students[i], &students([]j]);

sort by score(student t * students,

sort by id(student t * students,

(e
i =0; 1 < num - 1; 1i++)

3 =1+ 1; j < num; Jj++)
((students[i] .score == students[]j].score) &&
(students[i].id > students[j].id))
swap (&students[i], &students[j]);




Lab11 ZFA|1 - SHAyEtor

sort ( *grade, *grade next,
*num, *num next, *rank) {

count = 0;

if (*grade next > *grade) {
count++;

}

else if (*grade next == *grade) {
if (*num > *num next) {

count++;

}

*rank = *rank + count;

) |

students st [100];

scanf ("%d", &n);

for ( i

scanf ("%d",

scanf ("%d",

= 0; 1 < n; i++){

st[i].rank = 1;

&st[i] .num) ;

&st[i].grade) ;

i < n; i++){

0; J < n;

sort (&st[i] .grade,

&st([j] .num,

&st[i] .rank);

J++) o

&st[j].grade,

&st[i] .num,
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e Bitwise operationS O|Z0fA &S /2SS T =12 S S0 S A|C}H

make -s
make -s

./main

./main

1

||’> 5
-128 86 -58 -58 -10 6
hello

0
hello
-128 86 -58 -58 -10 6

i

i

make -s
make -s

./main

./main
1

(0]
world ‘ :

112 -9 38 -57 70 6
116 -9 38 -57 70 6 worid

i
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Encoded!

d
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Lab11 2442 - E0]

void encode (char *str, int length) {

3 0 O o 0 char encoded, upper = 0;

/ 2 for(int i = 0; i < length; i++) {
encoded = str[i] << NUM SHIFT;
encoded |= upper;

0 1 1 o O 0 0 1 upper = str[i] >> NUM SHIFT;

printf ("%d ", encoded) ;

\ ! )

1

ncoded! upp
( ’ 4I ‘I

o[ojo[1]o0]0]0

o

-
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N

3

void decode (int *code, int length, int
key) {

char result[MAX] = {0,};

char decoded, lower = key & BIT MASK;

length-1; i >= 0; i--){
(code[i] >> NUM SHIFT)
& BIT MASK;

for (int i

decoded

decoded |= (lower << NUM SHIFT);

lower = code[i] & BIT MASK;
result[i] = decoded;

}

result[length] = '"\0';

printf ("$s\n", result);




Lab11 2HA|2 -

IT

=2

O]

main () {
option, c;
len, key, code[100];
str[MAX];
scanf ("%d", &option);
itch (option) {
case O:
scanf ("$s", str);
len = strlen(str);
encode (str, len);

break;

scanf ( , &len);
for ( i ; 1 < len;
scanf ("%d", &code[i]);

scanf ("%d", &key);

decode (code, len, key);

}

return 0;

i++)

18



main ( else if (option == 1) {
option; num;

scanf ("%d", &option); scanf ("%d", &num) ;

if (option == 0) { decode [num+1] ;
text [MAX] ; for ( i =0; i < num+l; i++)

scanf ("%s", text); scanf ("%d", &decode[i]);

for ( i = 0; 1 < strlen(text); i++) { decode txt[num+l];
if (1==0) for ( i = 0; 1 < num+l; i++)
printf ("%sd ", ( ) (text[1] << 4)); decode txt[i] = decode[i];
else

printf ("sd ", ( ) ((text[1] << 4) + for ( 1 =0; i < num; 1++)

(text[1i-1] >> 4))); printf ("3c", (decode txt[i] >> 4)
} (decode txt[i+l] << 4));

printf ("$d\n", text[strlen (text)-1] >> 4); printf ("\n") ;
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e Singly linked list

e |[nterface

o insert_node_first(), insert_node_last(), insert_node(), delete_node(), print_list(), etc- -

data next data next data next data next

—1— NULL

head




Al 2~ 1 —_ MO
= = O

e Singly linked list& |t structures . node
data;
[ 7—!_ ﬂOdeE E"% nOdeg 7|'E|5’|E E . node * next;

o Liste| AHmf =5 JI2[7|= =2l

list {
|iSt__t count;
count head node * head;
4
7 node node_ t;
nOde t list list t;
data next data next data next data next

NULL

22



A5 1 — insert_node_first()

o Liste| 7}Z&F 2 Z 0| nodeE e st= &trE 2 Foal] HAICH

o int insert_node_first(list_t list, int data)

list t

count head count head count head
° 1) ') > 1)
/ insert_node_first(list, 1) insert_node_first(lj

NULL —

data next data next data next

1 I

~—_NULL 2 T

— NULL

23



A5 1 — insert_node_first()

o Liste| 7I& 2+Z0| nodeE Eo2{H?

o 1. xEStHE HME

o 2. MAMSHT-E=9| nextE head?t 712|722 Y= = EZ

o 3. liste headES §Xf MMt =5 JI2|7|A

Hy 74

Hy 74
—

count head count head data next
1 ) insert_node_first(list,2) 1 1 N NULL
data next :
data next "\ 2
1 | — 1
—NULL 2

count head

data next

2

______ 1

~

~NULL

data next

2

24



/\I A 1 insert node first(list t * list, data) {
= =

node t * n = malloc( ( node) ) ;

nsert_node_first()

if (n == ) {
printf ("Failed to create a node\n");

insert_node_first(list,2)

return O;

count head data next

n->data data;
n->next list->head;
list->head = n;

list->count++;

printf ("Insert node front %d\n", data);

return 1;




Al
=

o>

1 — print_list()

e Linked liste] 2 EE £&85l= &trE &6l EM 2
o void print_list(list_t *list)
o headZ}t 7I2|7|= nodeFE Al&GM 2t = Eof A E ChE == (hext) &

2t H A NULLO| A Z M 7kX| =355t &2

count head

>

data next data next data next data next data next

1 —> 2 ——> 3 —> 4 — 5 —+» NULL

26



AlES 1 - print_l

e node_t L nextE Sl AZ U= CIEF =5 &2 = JUASLICH
o node_t pointer —> next

o next EEet Xl EI=™ HFTAM

node_t * ptr
— Iispt > head Ptr->next  ptr->next->next ptr->next->next->next
count head

oS S —

\data next data next data next data next data next

1 —> 2 —> 3 ——> 4 — 5 —+—» NULL

27



print list(list t * list)

node t * ptr =

printf ("# elements: %d\n",

printf ("Data: ");

printf ("\n") ;

Command list

f: insert first, 1: insert last,
d: delete, p: print list,
input command: f

input data: 10

Insert node front 10

# elements: 1

Data: 160

Command list

f: insert first, 1: insert last,
d: delete, p: print list,
input command: f

input data: 20

Insexrt node front 20

# elements: 2

Data: 20 10

i: insert
c: clear list

i: insert
c: clear list




print list(list t * list)

node t * ptr = list->head;
printf ("# elements: %d\n",
printf ("Data: ");

while (ptr !=

{
printf ("%d ", ptr->data);
ptr = ptr->next;

printf ("\n") ;

list->count) ;

29



A5 1 - insert_node_last()

o Liste| Z7}Z&F HZEO| nodeE &fest= &trE 2 Fodal] HAICtH

o int insert_node_last(list_t list)

list_t
count head

count head count head
0 / 1 / 2 /
/ insert_node_last(list, 1) insert_node_last(li
NULL :> data next :> data next data next
T L 1 | =

— NULL

30



% 1 — insert_node_last()
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)

J.» NULL

data next

C

data next

(next == NULL)

OHXIS ==

——»

data next

—

data next

— >

data next

—

data next

\

count head




Al

insert node last(list t * list,
Il’lsert_nOdeJaS’[ node t * new node = malloc(

if (new_node == ) {

2ol =AM

printf ("Failed to create a node\n");

return 0;
Command list
f: insert first, 1: insert last, i: insert
d: delete, p: print list, c: clear list
input command: 1
input data: 16
Insert node last 10
# elements: 1
Data: 10

(list->head ==

Command list

f: insert first, 1: insert last, i: insert

d: delete. p: print list, c¢: clear list

input command: 1

input data: 20 printf ("Insert node last %d\n", data);
Insert node last 20 return 1;

# elements: 2

Data: 10 20




Al

insert node last (list t * list,

node t * new node = malloc(

if (new node == ) {
printf ("Failed to create a node\n");
return O;

}

new node->data = data;

data next data next

% 1 — insert_node_last() — Z0|

if (list->head ==
new node->next =
list->head = new node;

}

else {
node t * ptr = list->head;
while ( (ptr—->next) != )

ptr = ptr->next;

new node->next =

ptr->next = new node;

list->count++;

printf ("Insert node last %d\n",

return 1;

data) ;




A% 2 — insert_node()

insert_node(list, 6, 2)

List ZZH0| node& &2l 5=

(©)

(@)

int insert_node(list_t *list, int data, int n)

nHW == Ch20 ME22 ==58 ¢

—» NULL

count head n: n: n:2 n:3
6 ~ data next data next data next data next data next
\> 1 — 2 — 3 | o . 4 — 5 —
)
data next

34



Al

o nH
O

(©)

(©)

insert_node(list, 6, 2)

count head

6 '\\

M-S 2 — insert_node(

N—"

W == o &St EHE 27
nHMW| ==& 5t
2. MMSH -E9| nextE nHM ==2| next2 ¢4A ¢
N =9 nextE MAMSH =2 o4A¢
nHl &
1
n:0 n: n:2 n:3
data next data next data next data next data next
1 —_— 2 - — 3 / ------- > 4 — 5 —
/

—» NULL

3 <data
6

%2

35



insert node(list t * list,

A& 1 — insert_node() i |

return O;

node t * new node = malloc(

node t * cur = list->head;

# elements: 2

if (new node == ) {
Data: 10 20

printf ("Failed to create a node\n");

command list return 0;
f: insexrt first, 1: insert last, insert

d: delete, p: print list, clear list

input command: i

input data, pos: (¢]

i# elements: 3

Data: 10 15 20

Command list

f: dinsert first, 1: insert last, i: insert

d: delete, p: print list, clear list

input command: i

input data, pos: 1 return 1;
# elements: 4

Data: 16 15 17 20




int insert node(list t * list, int data,

if (n >= list->count)

A& 1 - insert_node() 2 0

node t * new node = malloc (sizeof

node t * cur = list->head;

count head

if (new _node == NULL) {

insert_node(list, 6, 1)

printf ("Failed to create a node\n");

° 1)

J// return O;

n:0 n:1 n:2 , , . .
for (int i = 0; 1 < n; i++)
data next data next data next cur = cur->next;
2 ] 3 / """"" 4 new node->data = data;
/ new node->next = cur->next;
3 data next 2 cur->next = new node;
6 list->count++;

return 1;




A5 1 - delete_nodel()

(©)

(@)

delete_node(list, 2)

count head

4

N

count head

4

N

o List ZZH0| nodeE MHst= e&+E FEHMNEAM R
int delete_node(list_t *list, int n)
nHW == X2
n: n:1 n:2 n:3 n:4
data next data next dat ext data next data next
1 —> 2 4 > 5 ——NULL
data next data next data next data next
1 — 2 —> 4 e 5 ——NULL

38



A5 1 - delete_nodel()

D

o nE =S AW SHE wel e
o n-1HmM L= ntim LEE A=
 —

P
—1HI == next& nHM = =2| next2 HZASI0] 2| AEA nHW| ==9| 23 &

)

(@)

b
Ojo

o HMAHE = listol] obF =EXZ EXSHX| RctH, headE NULLE #E

delete_node(list, 2)

-

ARG M EE ANE EE

count head
n:0 n:1 n:2 n:3 n:4

data next data next dat ext data next data next

\) 1 2 | 3 7‘ 4 ——» 5 — » NULL

4

39



delete node(list t * list,
if )
return -1;

1 — delete_nodel() et ot cur — Listonesds

node t * prev =

delete_node &t data;

2ol =AM

Command list

f: insert first, 1: insert last, i: insert

d: delete, p: print list, r: reverse list
input command: f 20

input data: Insert node front 20

# elements: 3

Data: 20 30 40

Command list

f: insert first, 1: insert last, i: insert

d: delete, p: print list, r: reverse list SRER = GUETEEER)

input command: d free (cur) ;

input pos: 1 printf ("Delete node %d\n", data);
Delete node 30
# elements: 2
Data: 20 40

return data;




A& 1 — delete_nodel() prev cur

l

l

data next data 'next data " next

delete node(list t * list,
if (n >= list->count) if (cur == list->head)
return -1; list->head = cur->next;
else
node t * cur = list->head; prev->next = cur->next;
node t * prev = g
data; Ligtt=>count==yg
data = cur->data;
for ( i = 0 L < ag a=n) free (cur) ;
prev = cur;
cur = cur->next; printf ("Delete node %d\n", data);

return data;

cur->next

data

l

next




A& 1 — reverse_list() — A=

o Linked list& B Z FHE M TAE HIH= 2rE Ao EAM R
o void reverse_list(list_t =*list)
o OiH7IX| ttHo 2 MZISIEH M2
count head
5
\ data next data next data next data next data next
\» 1 —1> 2 —> 3 | —» 4| — 5 | —— NULL
count head  reverse_list(list) @
> |\
data next data next data next data next data next
\» 5 | —t» 4 —t> 3 | — 2 | — 1 | —— NULL

42



A& 1 — reverse_list() — A=

count head cur next

5 \ | l

\)data next data next data next data next data next

prev. — NULL
count head prev cur next
: | | |
\ data next data next data next data next data next

NULL \) S)

_» NULL

4 =~ 3 —— 2 — 1 —
N
\_) 43




A& 1 — reverse_list() — A=

count head prev cur next
s |\ | | |
data next data next data next data next data next
\» 1 2 3 4 | — = 5 | —» NULL
NULL \\_)\
cur next
count head prev
: | | |
\ data next data next data next data next data next
NULL \» 5 4 3 \tz b 1 | —1 » NULL

44



A& 1 — reverse_list() — A=

count head prev cur next
. \ | | |

data next data next data next data next data next
\) 1 2 3 #\ 4 5 ....p NULL
count head

5
data next data next data next data next data next
1 2 3 4 5
NULL \\)\ \\) N\

45



A
Al—lzl 1 — reverse_ﬂOde() prev cur, head next
data next data next data next
reverse list(list t * list)
- - 1 2 % 3 | — NULL
)
node t * cur = list->head; \\\\\~___”,//
node t * prev =
NULL
while (cur != ) |
node t * next = cur->next;
cur->next = prev; prev cur, head next
prev = cCcury; l l l
list->head = cur;
) b data next data next data next
cur = next;
} 1 2 N
return 1;

NULL

. 3 -~ NULL
N

46
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AIQZ_A-ID
= = = O

e Circular linked list
o OX|g LI AHM ==& 727 = linked list

o StLtel =EoM IS AS eI EHE BE 252 A APV AL 2 Sots

data next data next data next data next

head \




e Circular linked list& #l et structure= node {
data;
72‘)'9' 6H%L’l E—". node * next;

e Singly linked list2t= CtE7| OIX| 2 E&

- _ list {
Zt2| 7| = EZQlE tail2 de|sto] ALEsH AT count ;
"St_i node * tail;
count tail
4 node node_ t;
node_t \ list list t;
data next data next data next data next

< i )




AlLS 2 — print_list()

o Liste] 2 ==& &Hst=

o void print_list(list_t *list)

head = tail ->next

~—

Bes T

o headHFE A|&ltsto] A7|ARA S 2 Sol=E I 7HX| &=35|5t0 &5
count tail
5
data next data next data next data next data next
1 = 2 — 3 — 4 —> 5

50



Al
=

o>

2

orint_list()

print list(list t * list)

printf ("# elements: %d\n", list->count);

printf("]:\ata: u) ;

printf ("\n") ;

51



Al
=

L)
=

2 — print_list()

pr
pr

if

no

no

do

}

print list(list t * list)

intf ("# elements: %d\n", list->count):;

intf ("Data: ");

(list->tail ==

return;

de t * head =| list->tail->next;

de t * ptr = head;

{
printf ("%d ", ptr->data);
ptr = ptr->next;
while (ptr != head);

printf ("\n") ;




Al
=

5 2 — insert_node_last()

insert_node_last(list, 5)

o Liste| 7I& FZ0| nodeE &St &rE 2 L&l HAICH
o int insert_node_last(list_t *list, int data)
count tail
5
e N
data next data next data next data next data next
1 — > 2 —> 3 —> 4 ——> 9

53



A5 2 — insert_node_last()

o Listoll o}F =% =KX &S ZF (tailo] NULLE 7+2[Z o)

o ME2 =2 MA s

T EE JIE|7|H HE

o Liste| tailg s

insert_node_last(list, 1)

A7 Aalg 7t2| 7| A e

count tail

1

BN

data next

S

54



Al A

A& 2 — insert_node_last()

o Listol ==} EXE A=

o 1. MAME E9| next & AHM =EZ A (tail =E2Q| nextE 7I2|7| A &)

o 2. tail ==E2| next E X

o 3.tajlo] ZIE|F7|E EE S MAME =2 B{A

insert_node_last(list, 5)

data next data next

e NE

data next data

next

55



Al
=

5 2 — insert_node_last()

inser_node_last()E
2 EXN R

insert node last (list t * list,

node t * new node = malloc( (

new node->data = data;

if (new_node == ) {

printf ("Failed to create a node\n");

return O;

printf ("Insert node first %d\n", data);

return 1;

56



insert node last (list t * list,
> € * new node = malloc(

Al 2 — new node->data = data;
= K

insert_node_last()

if (new_node == ) {

return 0;

count tail
if (list->tail == ) |
3 list->tail = new node;
— - 3 new node->next new node;
e \4 }
data next data next o data next lse

new node->next = list->tail->next;

5 list->tail->next = new node;

list->tail = new node;

list->count++;
printf ("Insert node last %d\n", data);

return 1;




A5 2 — insert_node_first()

o Liste| 7I&F &Z0| nodeE MUSHH= &rE 2 el EM K

o int insert_node_first(list_t *list, int data)

count tail
5
insert_node_first(list, 5) \
data next data next data next data next data next

5 J—

58



Al
=

% 2 —insert_

ode_first()

|X| &= 42 A 25t insert_node_last()2} sequenceZ}

insert_node_first(list, 5)

data

next

5

count tail
5
data next data next data next data next data next
1 — 2 —» 3 — 4 S

. .
., .
.. .t
-------

. .
_________
______________
.......................

data

next

5

—

59




Al
=

5 2 — insert_node_first()

insert_node_first()=
2 HH 2N

insert node first(list t * list,

node t * new node = malloc( (

new node->data = data;

if (new_node == ) {

printf ("Failed to create a node\n");

return O;

printf ("Insert node first %d\n", data);

return 1;

60



insert node first(list t * list,

node t * new node = malloc( (

é;i igi new node->data = data;
if (new node == ) |

|nSert_nOde_f|rSt() printf ("Failed to create a node\n");

return 0;

(list->tail == ) |
list->tail = new _node;
new node->next = new node;

}

else {

new node->next = list->tail->next;

list->tail->next = new node;

}
list->count++;

printf ("Insert node last %d\n", data);

return 1;




A5 2 — delete_node() - M=

o List ZZH0| nodeE MHst= e&+E FEHMNEAM R
o int delete_node(list_t *list, int n)

o nHM LEE X2 I
count tai

4
delete_node(list, 2)

n:o0 n:1 n:2 n:3 /

data next data next dat ext data next data next

1 —_—> 2 4 —» 5




5 2 — delete_nodel()

e Singly linked list2} CHEM 2 A AHW === XA 4—?—?:! L Ct
o Singly linked listilA] AW =EE XHE 4—‘?—, head?t 743+ 91 3k circular
linked listoll M= ZH&F OFX|2F == (tail) 2| nextE RHM =2 nextZ A5l F0{okgt
m NHW = COFE =2 20| prev =2 nextE HZ ol F ofgt .
count tail
delete_node(list, 0) 4

n:0 n:1 n:2 n:3 /

data{xt data next data next data next data next

------ > 2 ——> 3 | —>» 4 | —— 5
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A5 2 — delete_nodel()

delete node (list t * list,

e delete node()S

%/5' 6H_t.'_/\‘||§_3._ if (list->tail ==

return -1;

node t * head =

node t * prev =

node t * cur = head;

return




Al 2 — delete_node()

delete node(list t * list,

if (list->tai

return -1;

node t * head
node t * prev
node t * cur =

data;

for ( i=0;

prev = cur;

list->tail->next;
list->tail;

head;

i < n; i++) {

cur = cur—->next;

if (cur->next == cur) {
list->tail g

}

else {

prev->next cur->next;

if (cur == list->tail)

list->tail = prev;

list—>count—-;
data = cur->data;

free (cur) ;

printf ("Delete node %d\n",

return data;

data) ;
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A
AL 3

o J|E0 HEMH
insert_node_last() 2t

delete _node()
AMEHTAHR

main ( ) |
list t list;
list.tail =
list.count = 0;
n, k,d;

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

printf ("\n");

return O;



count tail

8
=

| = O > \

AI% 3_A-I|:|

data next data next data&ext data next data next data next data next data next

( 0 —> 1 —» 2 —_—» 3 —» 4 —» 5 —> 6 -—» 7
//
count tail
7

\ | >

data next data next data next data next d next data next data next

_\ e —
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count tail

= 3 - A0 6

ext data next data next data next data next data next
\1 ] 3 T 4 ] 6 i 7 \
count tail
5

\

data next data next data next data next data next

LI —OTHAE—T T
"]
/

71




count tail

AI% 3_A-I|:|

= O
4
data next data next data next data next
1&& > 3 > 6 —> 7 .
count tail
3

N

data next data next dai@'next
3 > 6 -—» 7




count tail

2

\

data next

dati next
3

> 6

count tail

1

\

data 'next

A
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int main (void) {

list t list;
list.tail = NULL;
list.count = 0;
node t * prev;
int n,k,d;

node t * search node(list t * list, int n) scanf ("$d %d", &n, &k);

{

if (list->tail == NULL) for (int 1 = 0; i < n; i++)

return NULL; insert node last (&list, 1i);

node t *head = list->tail->next; while (1) {

node t *cur = head; prev = search node(&list, k-1);

for (int 1 = 0; 1 < n; 1i++4) delete node(&list, k);

cur = cur -> next; printf ("%d ",d);

return cur; if (list.tail == NULL) break;
else list.tail = prev;
}
printf ("\n") ;

return O;
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https://www.nytimes.com/games/wordle/index.html
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