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ROPE

Rope — cTpyKTypa JaHHBIX JUIs XpaHEHHUS CTPOKH, MPEICTABIISIONIAS U3
ce0st IBOMYHOE COATAaHCUPOBAHHOE JICPEBO U TTO3BOJISIONIAS JAeIaTh ONEpPaINU
BCTABKH, yAAJCHUS U KOHKATCHAIIUH C JIOTapU(PMUUECKON aCHMITOTHKOM.

WNHorna, npu UCIOJIb30BaHUU CTPOK HaM HY>KHBI CJICTYIOIINE CBOMCTBRA:

« Omneparuu KOTOpbIE YaCTO UCTOIB3YIOTCS Ha CTPOKAX, JOJIKHBI OBITh
oosee 3¢ pexruBHBIMU. Hanprumep: KoHKaTEHAIMs, B3SITUE TOJACTPOKH.

 Taxoke 3TH ornepanuu 10IXKHbI APHEKTUBHO padOTATh U C JJIUMHHBIMA
ctpokamu. He 10JKHO OBITH IPAMOM 3aBUCUMOCTH OT JIJTMHHBI CTPOK.

 IlepcucrerTHoctsh. MHOTAA HEOOXOAUMO MPHU U3MEHEHUH CTPOKH
COXpPaHHUTh €€ COCTOSHHE Iepe] M3MECHCHHUEM U BEPHYTHCS K HEMY, €CIIH
HEOOXOIUMO.

B nanHoMm cinyyae Rope ynoBIeTBOpSIET BCEM ITUM CBOKWCTBAM.



ROPE

B Tabsuiie mpuBegeHbl TPYAOEMKOCTH Oepaliui
ouepeau ¢ IPUOPUTETOM:

Operation Rope String
Index O(log n) Oo(1)
Split O(log n) O(1)
Iterate over each character O(n) O(n)
Insert O(log n) O(n)

Delete O(log n) O(n)



[lpeactaBnenme ROPE
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OueBHUIHO YTO HAIla CTPYKTYpa — 9TO JIBOUYHOE JIEPEBO TIONCKA, B JINCTHIX
KOTOPOT'0 HAaXOJATCA 3JIEMEHTAapPHbIE COCTABJIAIOIINE HAIllEH CTPOKU — T'PYIIIbI
CUMBOJIOB. Tak ke OUeBUTHBIM CTAHOBUTCS CIIOCO0 MepeuncieHHsI CHMBOJIOB
CTPOKU — 3TO 00X0/1, iepeBa B IJIyOMHY C IIOCJIeT0BATEILHBIM IIepeUnCIEHNEM
CHMBOJIOB B JIUCThSIX JIEPEBA.




[lpeactaBnenme ROPE

* Y3J1bl lepeBa UMEIOT XapaKTEPUCTUKY — Bec.
Eciiu B y3Jie nepeBa XpaHUTCA HEIIOCPEACTBEHHO
YacTb CUMBOJIOB (y3€J1 — JIUCT) TO €r0 BEC PaBEH
KOJINYECTBY 3THUX CUMBOJIOB. MIHaue, BecC y3a
paBEeH CyMMe BECOB ero II0OTOMKOB. VIHbIMU
CJIOBAMH, BeC y3J1a — JIJINHA CTPOKU, KOTOPYIO
OH IIpe/ICTaBJIAET.



[lpeactaBnenme ROPE

- CTpyKTypa OyzeT uMeT CaeayIoIuy BU/I;

struct trie

{

char *string;
int length;

struct trie *left;
struct trie *right;

¥




Co3aaHue y3na ROPE

struct trie *trie_create(char *string)
{
struct trie *node;
if ((node = (trie*)malloc(sizeof(*node))) == NULL)
return NULL;

node->string = string;

node->length = strlen(node->string);
node->left = NULL;

node->right = NULL;

return node;




Onepauma Merge (KoHKaTeHaumua CTPOK)

- Korma nnpuxoaut 3ampoc Ha KOHKaTeHAIHIO C IPYTOU CTPOKOU MBI
obbeiHsIEM 00a JIepeBa, CO3/1aB HOBBIU KOPEHD U IIO/IBECUB K HEMY
obe cTtpoku. [IpuMep pe3ybTaTa KOHKaTeHAIIMU ABYX CTPOK:
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Onepauma Merge (KoHKkaTeHaUUA
CTPOK)

struct trie *merge(struct trie *trie1, struct trie *trie2)

{

struct trie *node;
if ((node = (trie*)malloc(sizeof(*node))) == NULL)
return NULL;

if (trie1 == NULL | | trie2 == NULL)

return NULL;

node->left = trie1;

node->right = trie2;

node->string = "";

node->length = node->left->length + node->right->length;
return node;




[lonydyeHne cMmMmBo1a NO MHAEKCY

YTO0OBI MOJIYUYUTH CUMBOJI II0 HEKOTOPOMY UHAEKCY , Oyaem
CIIyCKATbCA 110 JIePEeBY U3 KOPHSA, HCIIOJIb3Yys Beca 3alliCaHHbIE
BEPIINHAX UTOOBI OIIPEAEIUTD B KaKOe IOJEPEBO ITOUTH U3
TEKYIIeU BEPIINHBI. AJITOPUTM BBITJIAAUT CAeAyIOIINM 00pa3oM:
« Tekyliasa BeplIrHa — HE JIUCT, TOTA BO3MOKHO JIBA BapHaHTA:

- Bec neBoro noazmepeBa 6oJibllie 00 paBeH , TOI/Ia UIEM B
JIEBOE MOJIJIEPEBO.
- HMuaue uzmeM B mpaBoe IOAJePEBO U UIIeM TaM CHMBOJI,
I7ie Bec JIEBOro IIodepeBa.
Teky1mast BepIimHa — JIUCT, TOTZa B OTOM JIKCTE XPAHUTCS
OTBET, HEOOXOMMO B3STh CHUMBOJI C COOTBETCTBYIOIIIMM HOMEPOM
y CTPOKH KOTOpasi TaM XPaHUTCH.



[lonyyeHne cMmBoOJia MO UHAEKCY

char get(int i, struct trie *node)
{
if (node->left != NULL)
if (node->left->length >=1)
return get(i, node->left);
else
return get(i - node->left->length,
node->right);
else
return node->string|[i];
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Split (Pa3buneHne CTpoKm)

YTtob6BI pa30UTh CTPOKY Ha JIBE IO HEKOTOPOMY
HHJIEKCY HeoOXOZMMO CITycKasich II0 JiepeBy (aHAJIOTUYHO
oIlepaliu ), KaKAYyI0 BEPIINHY Ha IMyTU IIOJIEJIUTD Ha JIBE,
KakJiasi i3 KOTOPHIX OYJIET COOTBETCTBOBATDH OJIHO M3 IIOJIOBUHOK
CTPOK, IPH 3TOM HEOOXOAUMO IOCJIe JeIeHUsI IepecuruTaTh Bec
ATHX BEPIINH.



Split (Pa3bueHune cTpoKkm)

Ilyckau 1aHO JiepeBo:
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[lonyyeHne cMmBoOJia MO UHAEKCY

- Torpga pe3ysibTaToOM BBIIOJIHEHUA OIIepaIiii 110
NHAEeKCYy Oynder:
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Bo3BpalyeHue dbyHKUMEN ABYX Y3/10B

» JI71s1 TOTO, YTOOBI BO3BpaNIaTh Cpa3y JiBa y3Ja,
BOCIIOJIb3YEMCS CJIEAYIOIEN CTPYKTYPOMU:

struct d_trie

{

struct trie *first;
struct trie *second;

3




[lonyyeHne cMmBoOJia MO UHAEKCY

struct d_trie *split(struct trie *node, int i)
{
struct d_trie *res;
res = (d_trie*)malloc(sizeof(*res));
if (node == NULL)
return NULL;
struct trie *tree1, *tree2;

tree1 = (trie*)malloc(sizeof (*tree1));
tree1->string = ";

tree1->length = 0;

tree1->left = NULL;

tree1->right = NULL;

tree2 = (trie*)malloc(sizeof (*tree2));
tree2->left = NULL;

tree2->right = NULL;
tree2->string =

tree2->length = 0;




[lonyyeHne cMmBoOJia MO UHAEKCY

if (node->left != NULL)
if (node->left->length >=)
{
res = split(node->left, i);
tree1 = res->first;
tree2->left = res->second;
tree2->right = node->right;

tree2->length = tree2->left->length + tree2->right->length;

res = split(node->right, i - node->left->length);

tree1->left = node->left;

tree1->right = res->first;

tree1->length = tree1->left->length + tree1->right->length;
tree2 = res->second;




Onepauuu yaganeHmna 1 BCTaBKU

HeTpyaHo IIOHATH, YTO UMeESI
olepanuu merge u split, MOKHO JIeTKO Uyepe3 HUX
BbIpa3uUTh onepanuu delete u insert 1mo anajgoruun
C IPYTUMU JAePeBbIMHU IIOUCKA.

Onepanusa delete ymansieT u3 CTpOKU IOACTPOKY
HaunHas ¢ nHAeKca beginlndex u 3akanuuBas (He
BKJIIOUad) nuaexkcom endIndex.



Onepauuna yaaneHus

struct trie *_delete(struct trie *node, int
beginindex, int endindex)

{
struct d_trie *res;
res = (d_trie*)malloc(sizeof(*res));
res = split(node, beginindex);
struct trie *tree3 = split(res->second,
endindex - beginlndex)->second;
return merge(res->first, tree3);




Onepauna BCTaBKMU

struct trie *insert(struct trie *node, int insertindex, char *s)
{

struct d_trie *res;

res = (d_trie*)malloc(sizeof (*res));

res = split(node, insertindex);

struct trie *middle;

middle = (trie*)malloc(sizeof(*middle));

middle->string = s;

middle->left = NULL;

middle->right = NULL;

middle->length = strlen(middle->string);

return merge(merge(res->first, middle), res->second);




