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Problem A: Christmas Trees

00000000000000 ¢c+dMetr (00000000000)000 |e—d| Metr (000000
0)000.000,000000000000000000,¢=d000000 c+dMetr000000
000O00o0ooooo.

000000,z Metr00000000000000000000000000000. 00000 O
bOOOOOO «<bO0O0000.20 a+b000000 ¢, 000 rO000.

0000000. 000000000000,000000000 1/2Metr0000000000000
0000000000000000000. 000000000000000000 b,a,b,a,...00000
000000000,0<r<b00020,b<r<a+b0002+10000.

0000000. 000000000000, 00000000000000000000000000C
00000000000000. 000000000000000000 a,b,a,b,...0000000000
0000,0<r<a0002+10,a<r<a+b0002¢+20000.
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Problem B: Simple Parsing

coobobobooooooboOo,0b0b0oobooooooocoboboobOobOobOobOoOOoboOobLOon
000000o0oooooooooo, (12,932, ‘52, ‘72,9 0000)(000000OOO0)00O0OODO
cooooooboooooooon.
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Problem C: Connect The Decoration

00000000000000000000000000 Steiner0 000000, 0000000000
go.obobodog,gooooboboooooboboboooo,oobbboooobbbooobbbooobbooa,
gooooooobobobooooo.

00 Steiner 000000000 0O0OO NPODODODOODO,00000D00D00ODOOUODOOO (KOO
0)0100000000000000.00000000D0000000000O0O0O0OO0 2K gooo, oo
goooooo.

000,000000000000000000 (DO00D0OD00D0DO00D0DO00000O00O0OOO0O0OO0
0)000000. D00000 Kruskal OO Prim 00000 O(MlogN)OOOODOOO,00000
O(ZK(N—FM)lOgN)DDDDDDDDDDD.DDDDDDDDDDDDDDDDDDDDDDDDDDD
goboobod.

Kruskal 00 0000000000000 0OOO0O0OOQOOO0OOOO0OOOOOODOOOOOOOOODO,O
gobobogooboboooobboo,ogoo O(MlogM—I—QKMa(M,N))DDDDDDDDDD (O
Ackermann 00 00).
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Problem D: Presents

000000,00000000000000000,0000000000000 2000000000
00,000000000000000000000000000.

00000,0000000000 MOOOOODOOOOOOODOOO0OOOO. 000,0<4< N,
0<j<MOOD0i;0000,00i0000000000004+1000000,00000000 50
000000000, (000000)4+(0000000)0000000000000000. 0000 ¢
0000,0000000000¢y;—-Qj0P<j<MD0ODO0O0OOOOD.

¢;,; 000000000000,00000000000.

for i := 0 to N:
for 7 :=0to M:
Cj,j *= +00.
co,0 := 0.

fori:=0to N —1:
for j :=0 to M:
/+0i+10000000 */
Ciprj = min{eipr g, ¢ij + 5 (dive — dig1)}
for k:=j4+1to M:
/*D i+10 k- 000000000000 */
Cit1,k = min{Cii1k, ¢ij + (@ip1(k — J) + biy1) + k*(digo — diy1)}-

000dyv,,=D000. 00000000000 O(NWNM?)0O0O0O.00000000000000 100
ooooooooooo,00obo0oooooooooooon.

for j:=1to M:
Cp,j = +00.
co,0 := 0.
fori:=0to N — 1:
for 7 :=0to M:
tj=ci; +bit1.
for j:=0to M — 1:
tjt1 :=min{tj41, t; + aiq1}.
for j :=0 to M:

Cit1,; = min{c;j, t;} + 53 (dig2 — dig1).

000,000000 ((,)0000,0i4+1000000000000000 64, 00000000000
000,0:i+100000000000000000000000. 00000000000 O(NM)ODO
0.00,00 (6,;)000000000000,00000 O(M)000000.

00,000 MOOOOOOOO. M>PO00. 00000 M+100000000000000
0000000000. M+100000000000,000 100000000000000,000
0000000,000000000 (M+1)2-M2=2M+10000 (000 10000000 1
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Metr0OOOOO). OO0O,2M+1>QU0000 M+1000000000DO00ODOOO. OOOO,
M=max{P, [(—1)/2]} 00000000, O0Nmax{P,Q})0000O0OO.

000000000000, MO0000000000000000000. 000000000,0400
0000000000 m;+100000000000000000000000 (m;>P). 0i000
000000 100000000000000,000000000 (2m;+1)(D—-d;)0000. 000,
m; = max{P, [(Q/(D—d;)—1)/2]}0000,0:00000000000000000000000. 0
0000000 ¢,;=000000000000000.000000,00000000.

M 1= max{P, [(Q/(D — dy) — 1)/2]}.
for j:=1 to M:
cj 1= +o00.
co := 0.
fori:=0to N — 1:
m :=max{P, [(Q/(D —d;) —1)/2]}.
for 7 :=0 tom:
tji=cj+bit1.
for j:=0tom —1:
tjt1 :=min{t;j41, t; + aiq1}.
for 7 :=0 tom:
¢j = min{c;, t;} + j*(dit2 — di+1).
answer := +00.
for j := P to M:
answer := min{ answer, ¢; — Qj}.

print answer.

O00000000000000.di<---<dy<dyq1=DO0O0O0O0ODO.

gboboo,bboobooboooboobo.
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Problem E: Donuts

coooOooooocooboooboocoobooooo.
oo,000000b0o000o0oobooooon.

(1) 0oDoDoOooooo

(2) 000D00D0O0X0OO000D0

(3) 0 X00OODOOOOOOOOoOoOooo
(4)

coooocoooooon.

() 000000000

1/a*> 0 x

DDDDDDD(Q: y) =1000000,d00000,
0 1/*) \y

cos —sinf\ (1/a®> 0 cosf sinf) (X\

(X ) (sinH cosH)( 0 1/b2> (—sin@ 0089) <Y)1

(X V) (1/a?) cos? 0 + (1/b*)sin?0  (1/a® — 1/b%) cos O sin X\ _y

(1/a® = 1/b*)cosfsin®  (1/a?)sin® @ + (1/b*)cos?0) \Y ) —

A B
goo.oboobod <B C)D[ID,DD[IDD AX?+2BXY +CY?=100000.000,4>0,

C>0,AC-B?>>000000000000.00,x00000000 1/k2000000.

(2)D0D00D00X 00000

00D0000000000000000 XO00,0002000000 X00OO0Oo0Oooooooooo.
D000 X0OO0OO0Ooo8N2000o0O.

00 AX?+2BXY +(CY?=1000000, X =+,/C/(AC-B2)000.

200 A1 X2 4+2B1 XY +C1Y?2 =1, Ay X2+ 2B, XY +CoY?2 =10000,00000 (A; — A2) X2+
2(B; — B)XY +(C, —C)Y?=00000 1000000000000000.

(3)0 X0OOoOUoOooOOoooooOooo

(2)00000000 X4,X,,...0000,0 X;<X<X;,000000000000000,Y 00O
goooocoooo.

X, < X< X;,ooooooooooooooooooooooo., ooo,000000 X =
(X;+ X;41)/200000000,000000000Y 000000000, 0000DOO0 200000
O,000boooooobocooobobocooooog.

00, (2)00000,0000000000 X0O0OOODOOOODOODOODODODOOODOODODODOO.
000,X;<X<X;2,0000000000000 2000X,47—X;)00000,0000000000D0
ooboboooooboooooooooog.
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(4)0oooo
0X,<X<X,,0000,(3)00000000000000Y0000000000.000000
000000000000 +1,000 -1,000000000000000000 —1,000 +1,000
0000000,00 NODOOODOOOOOOOOOOO0O0Oooo0O.
0000000 YDOOO00000Y =(-B+,/C—(AC-B%X?)/CO00000000.0000,0
0000000000000000000000000000.

0000 XOooooooooooooooooooooo,00o00o0o0boooooooboooO, o000
o000 000000000 OOO0O0. D000, 0000000ODOOO0ODOO.

gg,oooooood.

0000000 X0O0000000000000000 4X)00000,0000000 [T24X)dX
O00. 000000000, 00 A0000000000000000 [ram®),rme8)] 00000
(DDDDDDDDDDDD, EII]DDDDDDDDDDDDDDDDDDDDDD), ogooooon
J2T L (P (8)% — Tenin(0)*)dA OO O .

000000000 XOoOoOoooo oOoOOoUooooooooo,000000 X0oOooooo oo
OgoooooOo,0o0b0b000d0d0d0ooooobOo00ooo. bbb ooooooooobooooo
ooooo.

0000000000000, 000000000, Simpson OO0 (QDDDDDD)DDDDDD. oo
0,4X)0000000000O0D00O0D0O0O0ODOO0O0DOLODOODOOOD,0D00DO00UDODOOD

og.
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Problem F: Christmas Magic

000000 00000,0000,0000000000 MO,0NOOOO. 000040 40
(0<i<M,0<j<N)0OOOa;00,L=ayy000. Ka; 0 LOOOOODO ¢, 000 ;000
0,00000040;00,r;=00000 ¢;0,r;#00000 ¢;000 ¢,;+1000000000.

00000,0000000000000000000000000000.

s,tu; (0<i<M—1),v, (0<j<N-1)00000,000000000.

0o qiN,DDD —00
00 1,000 (1—rin/L)? = (rin/L)? (miy #000000)

® (s,u;

);
);

(
(s,u;
(us,v5), 00 ¢, 000 —o0

e (u;,v;),00 1,000 (1—ry/L)*— (riy/L)* (ri; #000000)
(v;,t), 00 guy, 000 —o0

(v;,t),00 1,000 (1 —rum;/L)? = (ray/L)? (ry; #000000)

Uj,t

00 s, 00¢, 00 KOOOODOOooogo.

00 ¢ 0000,00 10000000000000000O00000000 —cocOOOOOO. OO,
0010000, Kae;/L0O q; 00000 ¢;+100000000 (000000000 g,;+10000).
cooooooo,b0bocoooocoooboobooooo.

e s ¢tUD0DU0O —cobOOOObooobboobb,bb0o0bbUo0. bbb bbOoon
ooooooooo,w 00,0000 ¢;,000 —coOOOO0OO0OODOOOOOO.

e 00 ¢;000000 (—0)0,000000100000000D0DDDDDDOOODODO.

e JO000IDOOOODOOIDODODOOD. DOO,sOO0tOOOOODOODOOO3ODOOOOO
gob,00bboobobooboobbooboo.oob,o0bboobooboboobooobn.

goboboooooo,o0cooooooobooa.

s,t,u; (0<i<M—1),v, (0<j<N-1)00000,000000000.

o (s,u;), 00 giv — Yo' ¢, 0000
e (s,u;),00 1,000 L—riy (my#000000)
o (u;,v;),00 1,000 L—ry (r; 2000000)
o (vj,1), 00 gy — St gi;, 0000

(

e (v;,1),00 1,000 L—rp; (ry; #000000)

D0 s, 00t 00 K-y 15y le; 0000000000,

000,0000000 OM+4N),00 OMMN), 00000000000000,00,000

K-yt s tay = S (Kay/L—¢;;) < MNDOOOO,00000000000000
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0 OMN(M+N)>)0D000 O(M?2N?logMN)ODODOOODOODOODOO.

0000,0000000000000000000000000.0000000000,s00¢t000
000 KOOODOOOOOOOO. 0000,000 s¢t0000000 KOOOOO0O0O0,0000,00
0st0000000 KOODOOOOOODOoOoOoO.

st0000000,s0,t000000000006,70000,0000000,

ZQiN+ Z 1+ Z qij + Z 1+ZQMJ‘+ Z 1

u; €T w; €T, rin#0 u; €S, v;€T u, €S,v; €T, ri;7#0 v; €S v; €T, rar; #0

_ Z K(LiN + Z Kaij + Z Kan
L L L

u; €T u; €S, ’UjET ’UJ'ES

K
2 T E a;iN + E a5 + E anj

u; €T u; €S, ’U]‘ET ’UJ'ES

K

= f E aij + E aij | + E aij + E aij + E Qij
u; €T, ’UjGS u;, €T, v; €T u; €S, v; €T u; €S, ’UjGS u; €T, ’U]‘GS

K
>= L

L

goboobogon.
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Problem G: Strange Sequence

000 (#1,...,2y) 0000, 2=y —y1 (1<i<N)OODOOOO (yo,...,yn) 0000. 000
00 () 000000000000 000000000000, minpc;<yy; =000000000000
0,(z)0 (y;)0 10 1000000000000.

(z;) 0000000000000, (y)000000000000000000.

(1) yi <yira (0<i< N —A).

(2) yi >yirp (0<i<N-B), 0000,y <yi—g (B<i<N).
(3) y, 0000O0DDO.

(4) minp<;<n y; = 0.

(5) 0<y; <M (0<i<N).

0o (3), (4), (5)000, (1) 000000000000000,100 MOOOOODOOOO NOOO

3
( M!
ood (y)oogoogoo )0 00o0ooooooooobil ———=ugogogogo.
00 (1), (2)0000,NOOODODOOOO0DO (3)00000000000. 000 A=4, B=6,
N>80UO0O y<w<ys<ye<ys<yoOQOOODODODO.

d = ged(A, B)(=ged(A,A+B))0000,000000000 N<A+B-dO0O0OOO0O0O0DOOOO.

00 k0000,k0 A+BOODOOO (000 A+BODO)0 k000000000, N<A+BLO
00,00 (1), (2)000<i<N,0<i+A<NOODDOOODDi0D000 y<y750000000
0000O0.N>A+BOOO,000 (1),(2)00000000000000.

e=(A+B)/d000O.0,4,24,...,(e—1)A00 000 A+BOO0OdO0D0D0O0ODO0 100000
000,00000 A+BO0000O0OO0OO0OO0ODDDODdOODODOOOOOOOOOOOOO.

Yo < Yora < Yorz2a < " < Yor(e—nAa < Yorea = Yo
YT <Yiga <VYirea < < Yiie—na <Yirea =¥

Ya—1 <Ya=i74 <VYa—i124a < <Yiiie—1DA < Yi—itea = Ya—1

O00000000oooo0o00o0o0oooooooo0 A+ B—d,A+B—-d+1,...,A+B—-10000
O, N>A+B—-d000000000000O0O0O0O0OOOOOOOOO.O00,N<A4+B-dOOOO
gobboobooboooob,0oo0boboobooboooboo.ob,boobboobboob.

00,00000 N<A+B-dOD000O0DO (1),(2)0000 (y,)0000000000000000
0000. 0000000000000000000000000,0(y) 000000000 ;00000
00000000000 1<j<N+1000000000000000 10000000000, 000,

(N +1)!
000000000 w0000 ¢, ¢9,...,c, 0000, ————2—

ooooo.
cileg! - oep!
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Problem H: Read Me

oooooooooooooo,0bo000000000 1000000000000 O000O0O0O0O0O0AO
oobooobooooooog.

00,00000000B,CE,FOO00O00O0OOODO0OO. DO 2000000000000000O
A, GOOO0OO0UOO. A0 GUOOOOOOODOOUOOUOOOO,000000D0O0D0ODOO0. GUDOOO
000 A00O0OO0OOOOOOOOO0O0,GLOOOO0OOO0DO0DODOOOOOOOOOOOO. ADGOOOO
gobooobooooooo,ocooo0ooooOooc0oOobObocOooboboooboOoOoooon.



