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The Human Knot . cers
Problem

Amatching in a graph is noncrossing if none ofts edges cross each other.ffwe assume that the m nodes of this graph ae arranged around a cicle, and
ifwe labelthese nodes with posiive integars betwaen 1 and n, then  matching i noncrossing as long as thare are not edges 4,7} and {k, I} such that
i<k<j<l

A noncrossing matching of basepair adges inthe bonding graph coresponding to an RNA sting will corespond to a possible secondary structure of the
underying RNA strand tha lacks pseudoknots, as shown in Figure 3

In this proble, we will onsider counting noncrossing perfect matchings of basepair edges. As a mothating example of how to count noncrossing perfect
matchings. Iet ¢ denote the number of noncrossing perfect matchings inthe complet graph Kz Afe setting co = 1, we can see that ey should equal
1 as well. As for the case of a general n, say that the nodes of K zn are labeled with the positive integers flom 1 to 2. We can join node 1 to any of the
remaining 2n — 1 nodes: yet once we have chosen this nods (say 7). we cannot add another edge to the matching that crosses the edge {L,m}. As a
result, vie must match al the edges on one side of {1} to each other. This requirement forces m to be even, so that we can write m = 2k for some
positive integer &

There are 2k — 2 nodes on one side of {1.m} and 2n — 2k nodes on th cthersidsof {1,m}. 5 that ntum there wil b ci1 - i iferent vays of
forming a perfact matching on the remaining nodes of Kz ffwe let m vary over all possible 1 — 1 choices of even numbers between 1 and 2n. th

GEaN the rocTonce r82K9n G = 3 oy Cont -Gt The 50IinG PUMBErS 6 CouTting noncrossing perfact matehings in K, oo calle the Catalan
numbers, and they sppsar in  hugs number ofothr setings. See Figure 4 for an lustraton counting th frst four Catlan numbers

Given: An RNA string s having the same number of occurrences of A’ as ‘U and the same number of occurrences of C as ‘G- The length of the sting is
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[Mpobnembl U X pelleHns

NMniemeHTaumst 3a4a4 1 yay4lieHne TeECTUPYLOLLEN CUCTEMDbI
Bcé meanieHHo — pacnapannennn TecThbl

Bcé meanenHo — fobaenn BO3SMOXHOCTb NMMCaTb 3aa4vn He
Tonbko Ha Python, Ho n Ha C++

He opTtaronansHoe APl ana 3agaun — ucnpagneHue B
TECTMpytoLLeil cucteme + nnaHbl Ha byayuiee

HenpaBunbHble cCbIKN — BaAngauus yCaoBuii
Hekomy TecTupoBaTh 3aa4n — beTa-TecTnpoBaHue

MHoro 3aay n HEMOHSATHO, YTO Ha KaKoli CTajuK U Kak
[O/KHO paboTaTh — fobaBiEHHbI BKYCHOCTN B TECTUPYIOLLYHO
cucrtemy

Buonndopmatnyeckune bubnnnotekn Takue
buonHdopmaTuyeckne — bar penopThl, paboTa ¢ HaNUABHUKOM



3apaya | Python | C++
1 GAFF 20 c 0.01c
2 QRTD | 163 ¢ 0.03 c
30 MHOro | masno

HekoTopbie undpsl

e [lapannenusm — yckopeHue TecToB C 8 MUHYT 1o 2.

e [IpoBepku — obHapyxeHue npobnem B 4 yrke onybANKOBaHHbLIX

3adadax.

5/7



Y1o panbuue?

HoBbiii npoekT

Bonble obnacreii

Bonbuwe reiimudmkanun

Bonbwe sBukunegun

Bonble TUNoB 3agay, Xopowwmnx N pasHbIxX

Bonblwe patamaiiHmuHra
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PesynbTaThl

PelieHbl npobaeMbl ¢ NPOU3BOANTENBHOCTLIO
VnydlieHHa 'AnarHocTuka' 3agad
PaspabaTbiBaeTcs cTpykTypa textbook ans Hosoro npoekta

npOTOTVII'II/IpyIOTCﬂ OTAENbHbIE HaCTn HOBOIi CUCTEMbI
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