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—ANIEFAFTONTHALET—EEERL, VANLERET. ZOVAMEEDIL, &Y
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) THEEShTVEY.

& (element) EXIENFTH, ENoFEKIEREIER(

struct test {
char x;

struct test *next;

BECSREEARNDES
testBFEER A — testBIEiE{K B — testBIfEER C
1000 | X ="A’; 2000 | X='B; 3000 | X='C,
next = &B; next = &C; next = NULL,;

139 testB4ZiE(KA,B,CEMFRL, LDORIDLS7IREE
L\T, ABCEHALTH &L,

printf(“%c%c%c¥n”, A.x 75 &);
TUTL—MICABE/LND.

ICE & BERADHZER W

HEFRED




0000
- --..
i AT ORREEF L4
int main{void} { BEREHOEERDANEIETETS.
struct testl > WBEREHERA L ARB LI EED AN
struct test *next; *I8E T 5.

1;

struct test L, E, C;

J*A, B, C 3oMstruct testBINNICEIEA B LSRR/
g:geit = %s; S IHRORADT K L RIL&BE*/

Ejﬁeit = ac; P ERBOROT K LA Fac/

C.next = NULL; /*IECORAT FLRANULL (J&T) *

printf{ *{nh. next})

r _hf’aﬁzl,_iﬁﬁfﬂic X’&fﬂf’"é @"hta‘i}ttw’)ﬁ‘

*(Anext) XTLWESHERALETH, DEEENMLYBLVH

DTIDOEIERR[ELTVET.
TEEY.
(*(A.next)).xIL(A.next)->x TELVEWLWST&EITHRYFET.

CHLDIFINHEETIT . ZOPYAHTHOKTY.

40 fI39M3DDtestBEERA,B,CETRLRELTHERLT-15
EHADAHERNT, ABCEHE AL TH&. 71:1—555%%%%\6:&.
printf(“%c%c%c¥n” A->x, 1 &);

TUoTL—hIIhBBELND.

/* 3 0Mstruct testBENNE T N LAy L THERDS SI55/

int main{woid) {

struct test{
char =;
struct test *next;

b
struct test *L, *E, *C;

{struct test *)malloc{sizecf{struct test));
{struct test *)malloc(sizeof{struct test));

B
E
(o] {struct test *)malloc(sizeof({struct test));

/*A, B, C 32struct testEIFIFE(C
B-»x = ;
B-rnext = ;
B-»xz = ;
B-rnext = ;
C-»x = ;
C-znext = NULL;

EEA NS LS/
IRORDT K LRULEB TG T*/

/FIRBORO T K L AL CTNMDINT >/

SEERCOROT KL AFNULL ($87) *

printf{ JA->x,, )

((Anext) X)EBRRRENTLEWET
FEEREHERAARBLIZEEDAV/ADIBEH

FEEREN




YRDOHEEZ

testB#E &R A testB &KX B testB#EE (R D °
X=A; X = ‘B; X = D’

next = B; next =D; next = NULL;

3DDBEEN LD ESITDOEA>TNSELFET . BEARBEDDREIZHEEARCEANSDICIE, TRDKIITLET.

SRS R40D K3 (CmallocEF>TP7RLRELTHREN-I5E, BEADDTELR%E
struct test *temp = D;
TEHTHW=LET

testBUFEIER A —> testBIiEiE{K B — testBIfEEK C
X="A’; X ='B; X='C;
next =B; next =C; next = temp; —‘

L 0 e
B->next =C&L, C->next = temp&dHLlE, RLY test24&&14 D
EWSTEITBYET X=D-

next = NULL;

000
41 u‘Fo)jn’j‘sAf“‘—a'A' '‘B’','D'0Y’B,D’'DREIZ'CEEAL pp
L. TUIL—HMI A BELNS. 33
o

int main{veoid){

struct test]
char z;
struct test *next;

struct test *first, *p, *

fEREREEY E RV EY. char x (£, */

q, *temp;;

first = {(struct test *Imalloc(sizeof(struct test)); /*FEHER{E-T*/
first-=z = ; first-rnext = LNULL;

p = first;

while {p-»next != NULL) £ »next;
/*pmm_qzu;*awoﬂﬁiu ¥ (char x (& 'B) %/

g = (struct test *)malloc s:l_zeof(struct test)); FERE{E-T*/
q-*x = ; g->next = NULL;

p-»next = q; JREeT NS+

p = first;

while {p->next |= HNULL} £ »next;
/*po’)m_qtuwa&#ﬁor?ﬁib ¢ (char x & ‘D) */

q = {struct test *)malloc s:l_zeof(struct test)l: SrERE{EL T/

q—>x = ; g-»next = NULL; =R
p-rnext = q; FEDELL ‘J’é*/ EEE:C.\EH




FhkA Ik A A A kA d Ak rrrrAhkrrrrrrrddrdhrrrhhohhdhkhhddhhihhihk

—OOBRE T, first=A0¥E --> BOFE --> DR --» NULL
DL SR 2TV th\ J‘J‘Ui?ﬁb“?

********t*********t*********t*********t*****************/

*L_A"FI;?E.‘HJ’J% DR PREEHET OIRENTETY.
thle?ESl— NULL) {
print£{"%c",p->x);
P = p-*next;

/* BBD ¥HAShFET. *

printf{"\n");

J*ME4L BZDGDFEﬁLC’EﬁkL,'Cé&iL,J: >*/
SO IO TS s/

TRULRZEFT.
*LA—FIE}I%EJ'J\LJ DR FAEE e OIRENAETY.
EhzleTESI— NUTL) {
print£{"%c",p->x);

P = p->next;
1
printfi{"\n"};
/* BBCDDL DICHEHNTEZ LI Y/

) Z D EIBR

EVh: XFBABMSNTLDBERD

testEUHEE 1A A ——+ testEIBiSIA B —» testREm & C
X="A" X='C:
next =B; next =D;

:

BIZIETRLRELTHERSN-IBERBEEETHDIEHETY.
temp = A->next;

\—' testBU#EE A D

ELT

A->next-> =C X="D:
sl next = NULL;
free(temp);

ELFET. free(temp),Z LEWEATYZERM LT, BEARBIERALTHRINTOT S LR THET
FERAAREZE>TLENET.

testBUIEER A testBiEE(R C — testBiEiEA D

X="A’; X=C} X =D}

next =C; next =D next = NULL;
testBHEEA B

TEBIELN.

- -

free(temp); & T 7T NI



42 UTFOTATSLTT—2'A,'B,'C,'D'DO'BZHIBRE L. 77 cece
L—hEChndEons. ::o
°

int main{wvoid){

struct test{
char =3
struct test *next;

struct test *first,
ISR EEY Y

first
first-»x

*temp; ;

*/

*p, *q,

char = (X&',

first->next

;ﬁiu%

i HNULL;
p = first;

while {p->next |= HNULL}
S pDRICar L SFEEAF - T
q =
q-Fx
p-=next

=next;

3‘(char z [

= NULL;

g->next
ForFB*

’

= q;

p = first;

while (p->»next |= NULL) £ snext;
/*pﬁ)m_qtu%a’i{’ﬁoﬁﬁ%\b ¥ (char = (&
q =

[ ald:4
p-=next

= NULL;
NG -

Jq-=next

’

q;

o] first;

while {p->next |= HNULL) £ »next;
/*pa)m_qtuj*a’i{*ﬁoﬁﬁ%\b ¥ (char =
q =

q-=X
p->next

(&

= NUL

g->next
F*IL TZ:*/I

’

= d;

/*******************************************************

--> BOOEY -->COhEg --> DOOER

ZMBEET, first= AG’)*E

--» NULL AL TS

{struct test *)malloci{sizeof{struct test)):

LN
{struct test *)malloc 51zeof(struct test));

/FREE T/

P g
{struct test *)malloc sizeof(struct test));

/RN TH/

'C')*
{struct test *)malloc sizeof(struct test));

/RN TH/

HEFRED

FFEEES T

*****t**********tt*********tt*********tt*********tt*****/

S ESERED D R M E ST Y STRERAIATY.

p = first->next;

while{p != NULL) {
printf{ L P=2X);
P = p-*next;

}

printf{ 1

/*F'ﬁ42 BEiEEL TH
SO ol NN st /

p = first->next;

while(p—>next—>x
temp =

/* BBCE rHEAENET.

| = ! p = p-=next;

LA TR S R bREEHET DIRENAIETY.

p = first-rnext;
while({p != NULL}{
printf{ s B

P = p—>next;
I

printf{

b d S s s Lo

| 000
asaas

ELLTATSLTETVANESHDHIE
valgrind —tool=memcheck ./a.out
XTI 5.

==27337==
EVSETRRDITAHYETH,
1 frees
EHTLNIFOKTY.

malloc/free: 4 allocs, 1 frees, 64 bytes allocated.

SBERKMLTVET AL,

-

[watalcsincld ensyuu3-101% goo exd?,c

[watalcsimcld enayuu3-101% valgrind  ——tool=memcheck ./ a,out

AERYFIVIRADY—ILTY .

==21668== Memcheck. a memory error detector,

==21668== Copyright (C} 2002-2008, and GHU GPL'd. by Julian Seward et al,
==21668== Using LibYEX rew 1658, a library for dynamic binary translation,
==21668== Copyright {(C} 2004-2008, and GHU GPL’'d. by Openblarks LLP,
==216E8== Using walgrind-3,2,1, a dynamic binary instrumentation framework,
==21668== Copyright (C} 2000-2006, and GMU GPL'd. by Julian Seward et al,
==21EB8== For more details, rerun with: -v

==21EE8==

ABCT

ACD

==21Fk8==

==21668== ERROR SUMMARY: © errors from O contexts (suppressed: 4 from 1k
==21668== malloc/free; in uze at exit: 48 bytes in 3 blocks,

==21668== malloc/free: 4 allocz, 1 frees, B4 bytes allocated,

==21EE8== For counts of detected errors, rerun with: -v

==21EE8== =zearching for pointers to 3 not-freed blocks,

==216E8== checked E3,432 bytes,

21668==
216E8==

LERK SUMMAR' s
definitely lost: 48 bytez in 3 blocks,
poszibly lost: O bytes in O blocks,
ztill reachable: O bytes in O blocks,
suppressed; O bytes in O blocks,
21668== s —-leak-check=full to see details of leaked memory,
[watalcsincl3 ensyuu3-101%




[ X X J

| B43 R42TF—4first,’A’,'B’,'C’, D'ER THIBRE &, ceco
00
[ X J

valgrind —tool=memcheck ./a.out e
DETHRENRD L5112 NIFOK

[watalcsimcld ensyuu3-101% valgrind  ——tool=memcheck ,/a,out

==21703== Memcheck, a memory error detector,

==21703== Copyright (C} 2002-2006, and GMU GPL'd. by Julian Seward et al,
==21703== Uszing LibVEX rew 1658, a library for dynamic binary translation,
==21703== Copyright {(C} 2004-2008, and GHU GPL’d. by Openblarks LLP,
==21702== lzing walgrind-2,2,1, a dynamic binary instrumentation framework,
==21703== Copyright (C} 2000-2006, and GMU GPL'd, by Julian Seward et al,
==21703== For more details, rerun withy -v

==21703==

AECD

==217(3==

==21703== ERROR SUMMARY: © errors from O contexts (suppressed: 4 from 1k
21703== malloc/free: in use at exit: 0 bytes in O blocks.

21703== mallocsfree; 4 allocs, 4 frees. B4 bytes allocated.

21703== For counts of detected errors, rerun with: -v

21703== All heap blocks were freed —- ro leaks are posszible,
[watalcsincl? ensyuu3-101%

HEFRED

1 PP

944 RI41TIEfirst,A,B,D,DIBEI#RTY RAbE/ERL, CEBEDDRIEALI:. UTOT |
BY S LTI, —DDtestBEEFRE RS2 2pDRITHEAT HEH

struct test *insert(char a, struct test *p, struct test *init);

AHd. ChEFALTH4IERILIEETR. TUTL— I ChBF/LND.

struct test{
char =}
struct test *next;

;
struct test *insert{char a, struct test *p, struct test *init);

int main{wvoid){
struct test *front, *p;

front = insert/| ,HULL, HULLS ; ; .

front = insert| , front, fronty; /*[lL s Uﬂ’fJ‘?_C'%E'aﬁinsertj]‘ij‘o T
nhhaEs*/

printf{ ,front—-=x);

printf{ , front-=next-=x);

Ir COARICDEEAE L */

J* front = insert ('D’, front, front); TIERHELY/ o

/B nsert (@ L FpdHET LD RIS adTILETEA, p=NULLASESEIEICHEA
S B N 5w e

S ERIET =5 ¢ RSB DOMICEA T L~/ -
p = front EEEB‘JEH
whlle /*;LfJ:'I[ BB/ Aiks

B>/

front = /*ES(TIEHD/
/* FEENS T Y OFeREfTA </

return(Q);




struct test *find(int i, struct test *init);
FIERE & BAHA, BHEHITHEIDDHIL.

[ X X J
struct test *insert{char a, struct test *p, struct test *init) | 0000
/*T”’I’/?p@?u?'_tﬂzﬁ)m CatdtILEIER, p=NULLE SIESERICHEA/ (XXX
struct test d, 'YXl
r = {struct test *)malleoc(sizecof{struct test)); oo
if (p==NULL) { °
g = init;
init = r;
init-=»x = a;
init->next = q;
lelsel
q = p_>antf
G InitASSEBED RIS R DRA L R TH T HE K
} r-rnext = q; DRIZT—Raz BT DB ERETIRA T HEH
return{init}; 3L, pHANULLEES (X, SEEE (init) IZEALET .
1
HHEEICICKBTINIAVRALET—FEE] TR BFE
p.30%S R
145 LUTFOTOTSLTIE, RAUEpDET FRLADT AN EEFEHIRT 5% .
struct test *delete(struct test *p, struct test *init);
NHd ChEFIALTHL2ERCIEEITR. T—T—L HIBR T DRI (1) CEESLRE,
(2YAEETCURL 35 TUTL—MEIZChBBLNS.
struct test *delete(struct test *p, struct test *init){ =
r* T;r{:?pt#?#tw%ﬁ#ﬁ */ R EREN
if{p == init) {/*FEEFHIRT D SHDHE
q = p- >next
free (p);
returniq;;
gq = init;
while {g->next != p}{
q = J-rFnext;
g{—>next = p->next;
free(pl;
return{init) ;
t
146 testHEEADIFZFBDEILOABTZE RS EHE FESREN
SR




B (1) EEE:

eanae
147 F40TEAMNADETYRNIEFLEET SR
void make_list(struct test *p)

EERE &

struct test{
char =;
struct test *next;

IiE

struct test *insert (char a, struct test *p, struct test *init);
struct test *make_list{woid);

int main{wvoid) {
struct test *front, *p;

front = make_listi};

SRS T - FOFRETTA %/

struct test *make_list(woid){
char z;
struct test *front

front = NULL; /*GHHBENULLA-r > #(C L THL*/

while {1} {
printf | 1
scanf(leoiles) G
FENYITHBREET.
o SEL —1P5h B / TEN\YITHLBREFT

=] ( ) 000
o000
ﬁ:ﬁ LE 2 e0o0
[ X X
148 testBIEERDBBIANTHEBEPDEBLIUVFIO LI OAE (FDEILEFERTHRALA)ER
A ABEFIm[2]l~ 1y 3B RE%
void next(struct test *p, struct test *init, struct test **m);
EHE & £55A, BHGHITEIDDIE. LITRE.

R149 testBIEEAR DRI AL TERXDYRMNRIZEAETLIE, TOREERTEH
struct test *locate(char x, struct test *init);

ZERE &

R150 testBIBEEARDRI AL TERENSMABEIDEILOABTERT B
char retrieve(int i, struct test *init);

R L.

R51 struct test{
char x;
struct test *next;
struct test *previous;

}
DES(testBEEFEEEL, BRIVALNCREDUENSERNDIRAMNDER, ERDIALDE
FHITBETEDESICLERBURE EVS. BRIETCIZEEZTILTV A LET 518

&1p.32B 8.
struct test *insert(char a, struct test *p, struct test *init);

struct test *delete(struct test *p, struct test *init);
WA M) ARRRIZHEEL TA K.



LiR—hEEE (3)

struct test *next(struct test *p, struct test *init);
struct test *locate(char x, struct test *init);
char retrieve(int i, struct test *init);

ZNA ) ARRIZHEEREL THAR&K.

153 HBEDFLTWASCEENY=2T7IIL(HEE)ZE
RRE & LR, EBINORICITETTSE.

i, LR—FE-ETEHYEEA.




