Kosak Byc T1a gepeBo

ABtopu Ta po3pobuuku: Auapiii Pomanos, Auton Ilunko, Kocrautun /lenucos

Buiok 1. Ilepesipumo, uu cyma Bar pebep rpada He nepeuiiye ki. fkimo Hi, To Bijnosins 0, inakiie
BioBiab 1.

Buok 2. 3naiijieMo Jijisi KOYKHOI BEPIIMHY BUI'OJY — CyMy Bar pebep, ki 3 Hel BUXOAATh. Toji Ham
BUT'iIHO abo 30BciM He hapOyBaTH BEPIIMHU B YOPHUil KOJIip, abo nmodapdbyBaT B YOPHUIL KOJIp BEPIIUHY
3 Haiibigbimoo Buromoio. IlepeBipmmo, um mimilize HaM OAMH 3 IUX JBOX BaplaHTIB. AKIMO KOHEH He
IMJIIIIOB, TO BiIIOBIIL 2.

Buok 3. Hamumemo punamiky dplx] [y]l — naliMenmia Moxk/jmBa cymMa Bar sCKpaBux pebep,
SAKIO MU PO3IVISAaeMo BepiuHu B 1 mo x i modapbysanum y 3 Hux B dopHuit kouip. Ile-
pexindp[x] [yl = min(dp[x-1] [y-1]+edge[x-1][x], dp[x-2] [y-1]+edge[x-2] [x-1]+edge[x-1] [x],
dp[x-1] [y]), e edge [x-1] [x] — Bara pebpa mixk Beprmmaamu  — 1 ta x. Toxi dp [n] [1], dp[n] [2], ...,
dp[n] [n] — 3HaveHHs MiHIMAJIBHUX MOXKJIMBAX CyM Bar siCKpaBUX pebep, AKIno modapOboBaHO ¢ BEPIINH.
BacrocyBabiiu GiHAPHUI MOIIYK Ha [OMY MACHBI 3MoKeMO Bijamosigaru Ha 3anut 3a O(logn). 3aranbaa
cknamicts O(n? + mlogn).

Buok 4. Yepes Te, mo 3a/1aHnii BCbOIO OIUH 3aIIUT i N MaJIEHbKE, MOXKEMO TepedpaTn BCi MOXKJINBI
KOMOIHAIIT BUOOPY HAOOPY BepIuH, sikuii Mu 1odapOyeMo B 4OpHHUIL 1 3HANTH Halikpally 3 HuX (TOGTO Ty
B #Kiil 3asTydena HaiiMeHIna KiapKicTs Beprmnn). Criaaamicts O(n! - n).

Buiok 5. Hanumemo kBajipatny nuaamiky dp [v] [cnt] [flag] — miHiMabHA MOXKJ/IMBA Bara siCKpaBUx
pebep, AKINO PO3TJISLIATH JININE BEPIIMHY Iijijiepesa v, cnt 3 Hux nodapbysasiu B 4opHuUit Komip, flag=1,
AKIO v YopHa 1 £lag=0, sikio v 6iy1a. Byaemo mocTynoBo npueHyBaTl 0 BEPIIUHE v ITijjiepeBa i1 CUHIB.
Kosm Mu nipuenyemo mimepeBo BepinuHu to, TO nepedepeMo BCi MOKJIMBI KOMOIHAIN]T KiJTbKOCTI BEPIINH,
ski mu ntopapbyemo. B mimmepesi Bepiuau v Mu MoxkeMo nodapbysaru B yopawmit Kosip Big I = 0 qo0 [ =
n BepmwH, B mijepesi Bepmunu to Bin J = 0 1o J = n Bepmun. Ilepexomamu 6ymayTh:

1. dplv] [I+J]1[0]=min(dp[v] [I+J]1[0], dplv][I][0]+dp[to] [J][11);
2. dpl[v] [I+J] [0)=min(dp[v] [I+J] [0], dp(lv][I][0]+dpl[to] [J][0]+edgel[to][v]);
3. dp[v] [1+J] [1]=min(dp[v] [I+J] [1], dp[v][1][1]+dp[to] [j][01);
4. dplv] [I+J]1 [1]=min(dp[v] [I+J][1], dplv] [I1[1]+dp[tol [j1[11);

Tenep nobyayemo macus ans [ent]=min(dp[root] [cnt] [0], dplroot] [cnt][1]), ne root — KopiHb
nepesa. ans [cnt] — MiHIMaIbHa MOXKJ/IMBaA CyMa Bar sICKpaBUX pedep, AKINO B YOPHUIA KOIip modapboBaHo
cnt Bepmua. [loOymyBaBIn fgannii MacuB MOXKEMO OIHAPHUM IONIYKOM 3HAXOJUTHU BiJIOBiAbL HA KOXKEH
3alUT — 3HAXOAMMO MiHiMasbHe Take cnt, mo ans[ent] < k;. TakuM 9uHOM CKJIQIHICTD 1IOTO PO3B’SI3KY
O(n® +mlogn).

Buok 6. ITomitumo, o I Ta J moxkemo mepebupaTu He 710 71, a 10 cnt [v] i cnt [to] Bimmosigmo. Tyt
cnt [v] — morounwmit po3mip mijgepesa Bepiuau v, cnt [to] — posmip mijgepesa Bepmuau to. Ha neprimit
ITOTVISII, MOYKE 3IATHUCS, IO CKJIATHICTh PO3B’I3Ky He 3MIHU/IACH, ajie HACIPAaBIl Telep MU IIiIPaxOByEMO
dp 3a n-n — nepesipre ne camoctiitno. Acummroruka pimenns O(n? 4+ m -logn).
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