dgdbols mmdomn bggdo
BST (Binary Search Trees)

538 mM0: babs 3035boMsdznmo




dgobals mmdomn bggdn boMdmomaqbgb dmbas(sgdos
LBONIG ML, AMImal Ladmomgdomss bals
bodoemals 3Mm3mesogyem O(h) cMmdo Lvmogos
dq99a0 M39Md(30900:

93

— dnbndmdnls 3m3bs;

— 359LndmAals 3m3bs;

— babs 9emg3dqb@Bnl 3m3be;

— dmd93bm qemqdgb@nl 3ma3be;

— 9m396@0b Rolids;

— 9m396@0b bodme.



dg0bals mGmdomn bggdal BoMdm©agbs

* boMIMoa gl dndmnmgdmgdom s 393d0Mgduem bab.
* root(T) 3390do o6l T bab bocmogy.

* ym39em0 3390d0 dgggde 39emgdnbogsb:
— aobormgdo

— 336905 dznemn: dot(3babs 3960l Lomegy.
— doMg39bs dzoemn: dox390s 43960l bomagy.
— P - 3dmdmols dndonomgdgemo. plroot[T]] = NIL
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* dqdbolb mMmodoma bab
a5bog6960 Yo
5390YymMmx30m bbb
dq909a 3nMmdsls:

— V y-boomgob x-obs
dot3b9bs 939600050,
keyly] < key[x].

— V y-boomgob x-obs
dot9z39b60 539600006
keyly] = key[x].
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Inorder — 4, 10, 12, 15, 18, 22, 24, 25, 31, 35, 44, 50, 66, 70, 90

Preorder — 25, 15, 10, 4, 12, 22, 18, 24, 50, 35, 31, 44, 70, 66, 90

Postorder — 4, 12, 10, 18, 24, 22, 15, 31, 44, 35, 66, 90, 70, 50, 25
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void print_Tree_Inorder(struct void print_Tree_Preorder(struct
node* node) { ~node® node) {

if (node == NULL) return; if (node == NULL) return;

printTree(node->left); printf("%d *, node->data);

printf("%d ", node->data); printTree(node->left),

printTree(node->right); ;)rlntTree(node->r|ght);

}

void print_Tree Postorder(struct node* node) {
if (node == NULL) return;
printTree(node->left);

printTree(node->right);

printf("%d ", node->data);

}



9 qd96@)0b dqobs

Recursive-Tree-Search(x, k)

1.

if x = NIL or k = key[X]
then return x

if k < key[x]
then return Tree-Search(/eft[x], k)
else return Tree-Search(right[x], k)

lterative-Tree-Search(x. k)

1.
2
3.
4

5.

while x # NIL and k # key[X]
do if k < key[x]
then x — left[x]
else x «— right[x]
return x

d73smools edm: O(h)



Min & Max-obs 3m3bo

+dq0bols mMmd0mo bols mgoligos asbsdomHmogols:
» doboddo stols Lomsgowsb ygqeodg domsbgbs 339bddo.
» dodbodndo oMl bomegnwsb yzgmasbyg dstgzqbs 3350ddon.

Tree-Minimum(x) Tree-Maximum(x)
1. while left[x] # NIL 1. while right[x] # NIL
2. do x «— left[x] 2. do x < right]Xx]

3. return x 3. return x




Vobd @5 dmdwggbm gqengdgbgqools 3mgbo

* X 9m3968)0b dm3g36m gemgdqb@n (Successor) stal
0bgoo Y, M3l 36nd3bgmmdss «d(3ntgbos X-bg 398
99396890l dmenbs.

* MnEqbo gemgdgb@nl dmdgzbm otnls NIL.

* dqdbol MM gobabnemgds mto dgdmbggss:

— o) X 9emq3968)L 593b SMd(39MNgemo o390 43969, d5dnb
dobo dmdg3bm gmadab@ns 53 3960l dobadsdo.

— 0] X 9emqdqb@nb dotgaqbs 93969 (396M09em00: g 30 doMg3q0d
93969 (390905, 35d0b A39b 3dmdMomdm X-sb bgdmo,

3000619 56 303M3000 639MML, HMPgemny cmogobo ddmdemal
3o (36905 dznemns. LbmMgo gl Idmdgemo (orm30 ab 5ALdMAL)
bomMdmag bl bodqdb gemqdqbB)b.



dmdeggbm gmqdgbgols 3mgbols gliggem 3meo

« Tree-Successor(x)

o if right[x] # NIL

. 2. then return Tree-Minimum(right{x])

3. Yy« plX]

« 4. while y# NIL and x = right{y]
e« 5, dox<«y
6
7

y < plyl
return y

ffobs 9enqd9bgols 3mgbs LodgeMogemos.
d9domools edm: O(h).
dndomdals tm O(h)-0b Gmemoo,
1000350 dMdMomods bgds sb domemmeo
Dq9mm, b dbmEme J393mon.
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*  abogzoaemnbszns: O(1).

* While (3030 3-7 bgmngmbgddo
9d90L  Z-0b Rsobobdgm saomb.
bgotogos O(h) comm.

* 8-13 b Mngmbgddn brgds gemadgb@nl
Rsbds: O(1)

= bye: O(h) e gemqdgb@nb
hobslidgmao.

Tree-Insert(T, 2)

* X<« roof[T]

e while x # NIL

. do y «— x

. if key[z] < key[X]

. then x < left[x]

. else x — right[x]

* plzl <y

e ify=NIL

then roof[f] — z

else if key|z] < key]y]
then left[y] — z
else rightly] <« z
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9e9396@0L badmabsols dqbadmagdgmans Lada dgdmbiqgae:

5) Z-b 56 g55hbns d3nmado, 53 MML Z-0b Bobodmgme
bodaoﬁmbné dobo 889)2)@%[) dqLbedsdnl dnbom®dn 8m330m03bm00 nil;

) z-b a55hbns Mmoo dz0mo, 83 dqdmbrgzsdn Z “5dmadmads” dobo
Bami')@%bo 05 3%0@0[) gngggo%ﬁg 3338 03;36007; P

) Z-b a55Rbns MG dzomo — o4 bagmb 6sdemadn bsdnms
606 336 (™m0 amboac’oogggjmo bdoa Sgomgbob ﬁ%) o%%&oig&r\)o

mgggi') M0 adbomadol boownls ‘8)0 00 dmdg3bm Y

9996@8)0. dob oM gymegds 806(3b38§3330@n (d9dbal mtmdoo

gg%o g@) 0(309%s dqdgan m3zabgds: o4y gemgd B%l) a55hb0d MM
d3nemo, gogocg a0 360% bonwnl dnbg3z0m %m ©0930m

Q’O%{JB b o6 gooﬁ%’oo do(369bs dz0em0, Beagmm obom%bob

000l dnbg3000 Babols — dotgzqbs dzaema). 530l dqdrqa Y
6396mU oboqg%n 5 0535870000 dmbd 3% 40 Z b3gmmb
33806080% dob3Mqddo, bmm mozs Y 33%(0 Boggogmm b9dmm
bobligbgdo (6) bgMboon.
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Tree-Delete(T. 2)
o [* Determine which node to splice out: either z or z’s successor. */
» if left[z] = NIL or right[z] = NIL

. then y — z else y < Tree-Successor[z]

e [* Set x to a non-NIL child of x, or to NIL if y has no children. */

o if leffly] # NIL

then x < left[y] else x < right[y]
I* y is removed from the tree by manipulating pointers of p[y] and x */
if x #NIL
then p[x] — p[y]

9. if p[y] = NIL
0. then roof[T] < x
1 else if y « left[p[i]]
2 then leff[p[y]] < x else right[p[y]] < x
13. [*If Z’s successor was spliced out, copy its data into z */

4. ify#z

5. then key[z] — keyly]

6. copy y's satellite data into z.
7. returny

ddomdob omm: O(h)




M0amdM030 LB SBGNLEGN IS dgdbal badn

dndobn: dm3dqdbman k-0 gmadqb@n (bMswmmdom) N-
993968006 dgobols mtmdoo bgdn, bocsy 1 <=k <= N.

doasmoma, bdnMow a340Mgds, dm3dgobmo dqmnsbs
nbsdovMow (339tmgdo dsbnszdo.

t.size() [ 9

t.elementAt(1) [1 0 // 30boddo
t.elementAt(S) [] 6 // 3gw0obs
t.elementAt(9) [ 15 // 354lodxdo




M0amdM030 LGOEBNLEBN 3> dgobals bBadn

oomame 33006ddn dg3nbsbmo dqbadadabin Jggbols
9c3908)900L Mommgbmds.
0bx3M@3s(300L gobsbemgds brgds bgdn (33mnmadols

3515 GEMSC.
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K-9(0 9c1989080b d9db0:
oy kK == left.size + 1, return
o) K < left.size + 1, 39d9dmo k-0 gmgdgb@o dot(3bgbs 439b9dn
oy K> left.size + 1, 39dqdmo (k-left.size-1)-nmto gemgdqb@o

dotx3qbs J3qb9do




2224. Team Selection

he Interpeninsular Olympiad in Informatics is coming and the leaders of the Balkan Peninsula Team
have to choose the best contestants on the Balkans. Fortunately, the leaders could choose the
members of the team among N very good contestants, numbered from 1 to N (3 < N < 500000). In
order to select the best contestants the leaders organized three competitions. Each of the N
contestants took part in all three competitions and there were no two contestants with equal results
on any of the competitions. We say that contestant A is better than another contestant B when A is
ranked before B in all of the competitions. A contestant A is said to be excellent if no other contestant
is better than A. The leaders of the Balkan Peninsula Team would like to know the number of
excellent contestants.

Write a program, which for given N and the three competitions results, computes the number of
excellent contestants.

Input

The input data are given as four lines. The first line contains the number N. The next three lines show

the rankings for the three competitions. Each of these lines contains the identification numbers of the
contestants, separated by single spaces, in the order of their ranking from first to last place.

Output

The output should contain one line with a single number written on it: the number of the excellent.
Example

Input

10

25381071694

12345678910

38710541269

Output

4

Note: The excellent contestants are those numbered with 1, 2, 3 and 5.



