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· 每題必須詳細寫下證明及理由，只寫答案不一定有分數。

(1) 在
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方格表的16個方格中，每個方格填入一個數，使得每個方格的所有相鄰方格中的數之總和為1 (註：兩個相鄰的方格恰有一個共同的邊)。試求此
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方格表的16個方格中的數之總和。(三分)
(2) 設
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為平行四邊形，點
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為
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之中點，由點
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向直線
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作垂線，垂足為
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。試證：三角形
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為等腰三角形。(三分)
(3)(a)在黑板上寫出100個不同的數。試證：我們一定可以找到8個數，使得這8個數的算術平均值不等於這100個數中任意9個數的算術平均值。(二分)
(b)在黑板上寫出100個數。已知在這100個數中任取8個數都可以在這100個數中找到9個數，使得這8個數的算術平均值等於所找到之9個數的算術平均值。試證：這100個數的數值都相等。(二分)
(4)己知在32個外觀相同的金幣中有兩個是假幣，這兩個假幣的重量與真幣的重量不同(每個真幣的重量都相等；兩個假幣的重量相等)。假若至多只能用天平稱4次(天平只能顯示兩堆金幣中那堆重量較重或兩堆重量相等)。試問：如何將這32個金幣分為重量相等的兩堆？(五分)
《成績是取最高分三題的總和，考試時間四小時。》
International Mathematics Tournament of Towns

Autumn 2000, 22 October, 0-level, Junior.

-----------------------------------------------------------------

 (Your total score is based on the three problems for which you earn the most points; the scores for the individual parts of a single problem are summed. Points for each problem are shown in brackets [].)

-----------------------------------------------------------------

  1. [3] Numbers are written in all 16 squares of a 4 by 4 table so that the sum of the number of the neighbors of each square is equal to 1 (neighboring squares are those with a common side). Find the sum of all the numbers in the table.

  2. [3] Let  ABCD be a parallelogram, and let  M be the midpoint of side CD, H the foot of the perpendicular from B to line AM. Prove that triangle BCH is isosceles.

  3. (a) [2] There are100 different numbers are written on the blackboard. Prove that you can choose 8 of them so that their arithmetical mean cannot be represented as the arithmetical mean of 9 of the written numbers.

     (b) [2] There are 100 numbers are written on the blackboard. It is known that for any 8 numbers one can find 9 numbers so that the arithmetical mean of the 8 numbers is equal to that of the 9. Prove that all the numbers are equal.

  4. [5] It is known that among a set of 32 coins of similar appearance two are counterfeit. The counterfeit coins differ from the true ones by weight. (The true coins all have the same weight, the weights of the two counterfeit coins are equal to each other.) How can one divide the coins into two groups of equal total weight by performing no more than 4 weighting operations with a balance (the balance only shows which of two groups of coins is heavier or shows that they have the same total weight).
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