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Contest Info

date: 2020-07-18 12:00~17:00
2020-2021 BUAA ICPC Team Supplementary Training 01

2015-2016 Petrozavodsk Winter Training Camp, Saratov SU Contest

Solutions

A. Three Servers
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B. Game on Bipartite Graph
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C. Black and White Board
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https://codeforces.com/group/azDPdoF24f/contest/288496
https://codeforces.com/gym/100886
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D. Catenary
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O $\alpha i\in [0, \pi]$ 00 $i$ 000000000000 0ODO0O0OO0OOOODOO0OOOOOOOO
OO000O0ooo0ooog $(Losgoonoooooonooooonoagss Pleft(\vec{\alpha},
\lambda' 1, \lambda' 2\right) = \left(\sum_{i=1}"n{-m_0 | i g \left(\frac{1}{2} | _i\cos{\alpha_ i} +
\sum_{j<i}{l_j\cos{\alpha_ j}} \right)}\right) + \lambda' 1 \left(\left(\sum_{i=1}"n{l i

\sin{\alpha_i} }\right) - L\right) + \lambda' 2 \left(\sum_{i=1}"~n{l_i\cos{\alpha_i}}\right) $$ 0 O O
0000 $$ Rleft(\vec{\alpha}, \lambda_1, \lambda_2\right) = \left(\sum_{i=1}"n{-Li
\left(\frac{1}{2} | i\cos{\alpha_ i} + \sum {j<i}{l_j \cos{\alpha j}} \right)}\right) + \lambda_1
\left(\left(\sum_{i=1}"~n{l_i\sin{\alpha_i}}\right) - L\right) + \lambda_2 \left(\sum_{i=1}"n{l i
\cos{\alpha_i}}\right) $$ 0O 0 $$ \begin{array}{rcl} \frac{\partial F}{\partial \alpha i} &=&
\frac{1}{2} I i~2 \sin{\alpha_i} + \sum_{j > i}{lj L .i\sin{\alpha_i}} + \lambda_1 | i\cos{\alpha_i} -
\lambda_2 | i\sin{\alpha_i} \ &=& |_i\sin{\alpha_i} \left(\frac{1}{2} i + \sum_{j > i}{l_j}\right) +
\lambda_1 | i\cos{\alpha_i} - \lambda 2 | i\sin{\alpha_i} \end{array} $$ $$ \frac{\partial F}{\partial
\lambda_1} = \left(\sum_{i=1}"n{l i\sin{\alpha_i}}\right) - L \\ \frac{\partial F} {\partial \lambda_2}
= \sum _{i=1}"n{l_i\cos{\alpha_i}} $$
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0 $x.i$ 00 $$x i =\frac{1}{2} Li+\sum {j>i}{j} $$ $x i$ D000 OOODOODOD0O0DO
0$xi$ 00000

0000 $\frac{\partial F}{\partial \alpha i} =0$J0 000 0000000000000 DO0O0O
$\lambda_1$ O $\lambda_2$[]

00 $\alpha_1 <\alpha_2$ JO $\alpha_1 \ne\alpha 23000 O $$ \lambda_1 =
\frac{\left|\begin{array} {ccc} -x_1\sin{\alpha_1} & -\sin{\alpha_1} \\ -x_2 \sin{\alpha 2} & -
\sin{\alpha_2} \\ \end{array}\right|} {\left)\begin{array}{ccc} \cos{\alpha 1} & -\sin{\alpha 1} \\
\cos{\alpha 2} & -\sin{\alpha_2} \\\end{array}\right|} = \frac{\sin{\alpha_1}\sin{\alpha 2} \left(x 1
- x_2\right)}{\sin{(\alpha_1 - \alpha_2)}} $$ $$ \lambda_2 = \frac{\left|\begin{array}{ccc}
\cos{\alpha_ 1} & -x_1\sin{\alpha_1} \\\cos{\alpha 2} & -x 2 \sin{\alpha_2} \\ \end{array}\right|}
{\left|\begin{array}{ccc} \cos{\alpha_1} & -\sin{\alpha_1} \\ \cos{\alpha 2} & -\sin{\alpha 2} \\
\end{array}\right|} = \frac{x_1 \sin{\alpha_1} \cos{\alpha 2} - x_2 \cos{\alpha 1}
\sin{\alpha_2}}{\sin{(\alpha_1 - \alpha 2)}} $$
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E. Evacuation Plan
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F. Empty Vessels
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G. Maximum Product
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H. Biathlon 2.0
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I. Archaeological Research
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J. Sockets
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K. Toll Roads
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