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3agaya E. KOPEHOBO AbPBO

Bcsiko 0npeo (1.e. cBbp3aH rpad 63 MUKIN) MOXKEM Jia IPEBEPHEM B KOPEHO80 0bpPE0, KaTo n3bepem
€IMH OT BBPXOBETE, J1a TO O3HAYMM C I, 32 KopeH. JloOpe U3BECTHO €, Ye BCEKH J[Ba BbpXa Ha ABPBO ca
CBBp3aHU C €IUHCTBEH ITbT M OpOsi Ha pedpaTa MO TO3M ITbT HApUYAME PA3CHIOAHUE MEXIy JBara
BbpXa. AKO BBPXBT U € Ha pa3crosiuue 0 ot I, BbpXbT V ¢ Ha pascrostaue d + Kot r, K> 0, u U e Ha
obTs OT I 710 V, Torasa U ce Hapuva K-mu npedwecmeenuk Ha V, a V — Haciednuk Ha U. Bepxosere,
KOUTO HSIMAT HACJIETHUIIM, C€ HApU4aT Jiucma Ha KOPEHOBOTO JbpBO. Hamumere nporpaMa, KOsITO 1Mo
3aJ1aJICHO0 KOPEHOBO JIbPBO M3ITBJIHSBA CICTHUTE 3asBKH:

e 0 XYy— nobaBsi B IbPBOTO HOB JIMCT X, KaTO T'O CBBbP3Ba C peOpo KbM Y;

e 1 X—mpemMaxsa JiucTa X OT AbPBOTO;

e 2 X k—3anuTBane 3a K-THs IpeIIIECTBCHUK HA X.

Bxoa: Ilporpamara TpsibBa ma Moke ja oOpabOTBa HSKOJKO MpUMEpa MpH €AHO Hu3MbiIHeHue. Ha
IBPBUS Pe/l HA CTAHAAPTHHUS BXO Ie ObJe 3a1a1eH OposaT T Ha TecToBUTE npuMepu. [IbpBUAT pen
Ha BCEKH OT TAX IIe ChAbpka Opos N Ha BHPXOBETE Ha 3a/JaJICHOTO KOPEHOBO ABPBO U Opost Q Ha
3asBkuTe. CneaBat N pena ¢ mo aBe umcna X U Y, yKa3Ballld 4e X € MpsSK HacleOHHUK (1IeTe) Ha Y.
Koraro y ¢ 0, ToBa 03Ha4aBa, 4e X € KOpeH Ha IbpBOTO (T.¢ HsiMma Oarna). CiaenBar Q pena, ChabpIKaIIm
0 €IMH OT TPUTE TUIIA 3aIBKH, CIOMEHATH O-TOPE.

M3xox: 3a Beska 3asiBKa OT THI 2, Iporpamara TpsOBa Ja M3BeAC HA CTAHAAPTHHSI M3X0A K-THs
NPEALIECTBEHNK Ha X. AKO TaKbB MPEAIISCTBEHUK HE CHIECTBYBA WM B THPBOTOHSAMA BPBX X, TOTaBa
nporpamara TpsioBa aa uzsene 0.

Orpannyenns: 1 <N <10° 1<Q<10° 1<x<10°0<y<10° 1<k<10°
IIpumep:

H3xox

=
™
S
=

R O S DNREFE O

NNMNNMNNMNNOODONEFEDNEFEOYONWIRE B>
=
N
inN
w




SOUTH-WEST UNIVERSITY ,,ST. NEOFIT RILSKI*“ BLAGOEVGRAD
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Task E. ROOTED TREE

Each tree (i.e. connected graph without ccircuits) could be transformed in a rooted tree, by selecting
one of the vertices, to denote it by r, for root. It is well known that every two vertices of the tree are
linked with a single path and the number of edges in this path is called a distance between the two
vertices. If u is at a distance d from r, v is at a distance d + k from r, k > 0, and u is on the path from r
to v, then u is called a k-th predecessor of v, and v — a successor of u. The vertices that have no
successors are called leaves of the rooted tree. Write a program that, for a given rooted tree performs
the following queries:

e 0 Xxy-—insertsanew leaf x in the tree and links it with an edge to y;

e 1 x—deletes the leaf x from the tree;

e 2 x k—asks for the k-th predecessor of x.

Input: The program must be able to handle a few test cases. The first line of the standard input will
contain one integer T — the number of test cases. The first line of each of them will contain the number
N of vertices of the rooted tree and the number Q of the queries. Then N lines follow with two numbers
x and y, indicating that x is a direct successor (child) of y. When y is 0, this means that x is the root of
the tree (0 is not a part of the tree). Each of the following Q rows contains one of the three types of
queries mentioned above.

Output: For each query of type 2 the program must print to the standard output the k-th predecessor
of x. If there is no such predecessor or the tree has not vertex x, then the program should print 0.

Restrictions: 1 <N<10°1<Q<10°1<x<10°0<y<10°1<k<10°

Example:

Input Output
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