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幾何



1. Pete has marked several (three or more) points in the plane 
such that all distances between them are different. A pair of 
marked points A; B will be called unusual if A is the furthest 
marked point from B, and B is the nearest marked point to A 
(apart from A itself). What is the largest possible number of 
unusual pairs that Pete can obtain?

1. 小皮在平面上標記了至少三個點，使得任兩點之間的距離
都互不相同。若從點 B 出發到其它的點之距離最長的點是 A；
從點 A 出發到其它的點之距離最短的點是 B，則稱點 A 與點
B 是一對「奇特的點對」。請問小皮最多可以得出幾對「奇
特的點對」？







幾何&代數



7.100 red points divide a blue circle into 100 arcs such that 
their lengths are all positive integers from 1 to 100 in an 
arbitrary order. Prove that there exist two perpendicular chords 
with red endpoints.

7.在一個藍色的圓周上有 100 個紅點，這些紅點把圓周分割
為 100 段弧，使得這 100 段弧之弧長恰好為 1、2、3、…、
100 單位以某種順序排列。請證明必定存在兩條互相垂直的
弦且它們的端點都是紅點。



代數



5.We will call a positive integer good if all its digits are nonzero. 
A good integer will be called special if it has at least k digits 
and their values strictly increase from left to right. Let a good 
integer be given. At each move, one may either add some 
special integer to its digital expression from the left or from 
the right, or insert a special integer between any two its digits, 
or remove a special number from its digital expression. What 
is the largest k such that any good integer can be turned into 
any other good integer by such moves?

5.若一個正整數的每位數碼都不為 0，則我們稱此數為一個
好數。若一個好數的數碼由左至右嚴格遞增，則稱此數為一
個「奇異數」。現給定一個好數，每次操作可以在此數的數
碼之左側、右側或中間添入或移除一個至少有 k 位數的「奇
異數」。請問能將任何一個好數經過有限次上述操作變成任
意另一個好數的最大之 k 值是什麼？











延伸

given that 0<x,y,z,w<1 

and 

1=(1/(x^2022)-1)(1/(y^2022)-1)(1/(z^2022)-1)(1/(w^2022)-1)

prove that

x^2022+y^2022+z^2022+w^2022-(x^2022+y^2022)(z^2022+w^2022)>=1



解法

0<x,y,z,w<1   ->   0<x^2022,y^2022,z^2022,w^2022<1

令a=x^2022,b=y^2022,c=z^2022,d=w^2022




