
Grade 3-4 

At most how many students can sit in a row of 25 chairs, if seated students 

must be separated by at least two empty chairs? 

 

 

 

如果一排有 25 把椅子，学生与学生之间必须隔有至少两个空椅子，请问最多有

多少学生可以坐在这排里？ 

 

 

 

 

 



 

 

 

 

 Solution 

To maximize the number of students that can sit in these chairs, it is useful 

to think where the leftmost student should sit. Having a student sit on the 

leftmost chair is definitely not worse than having him/her sitting on any 

other chair because sitting on the very left means that maximal space is 

available on the right of that student. Having one or two free seats to the 

left of the student does not allow another student to sit on the left but may 

reduce the number of students sitting on the right. 

 

Because of the left ↔ right symmetry of the question, we equally could 

start by placing a student on the rightmost chair and get the same solution. 

 

1. Solution 

 

So, when the first person sits in the leftmost chair, the next person should 

sit in the 4th chair (because we should leave at least 2 chairs empty) and 

the other students would sit on the 7th, 10th, 13th, 16th, 19th, 22nd, 25th 

chairs. In total 9 students will get a seat. 

 

2. Solution 

 

If the number c of chairs is large then counting the occupied ones would be 

too much effort. We can compute that number s of students on chairs by 

∙ subtracting 1 from c for the leftmost chair which will be occupied, 

∙ dividing the remaining number c−1 of chairs by 3 (2 free chairs + the next 

occupied chair = 3 chairs), and 

∙ adding 1 to it for the leftmost student. 

In the case of this question we get 

(25−1)/3+1 = 24/3+1 = 8+1 = 9. 

If c−1 is not divisible by 3 then we only take the integer part from this 

division. For example, if there would be 27 chairs then (27−1)/3 = 8 

reminder 2 so we would use 8 and by adding 1 for the leftmost student, we 

would still get only 9 occupied seats which is correct. 

 

  



要使能坐在这排的学生最多，首先要考虑最左边的学生应该坐在哪里。显然，让其坐最

左边的椅子比坐其他椅子要好，因为坐最左边椅子时其右边能坐的学生最多，而如果在

其左边空一两把椅子，其他学生也不能坐从而减少了右边可以坐的学生数量。 

因为左右具有对称性，同理我们也可以考虑首先让一名学生坐最右边的椅子，结论相

同。 

 

解法 1：当第一个人坐最左边的椅子，第二个人则应该坐第四把椅子（因为我们要留至

少 2 把空椅子），其余的人分别可以坐在第 7 把，第 10 把，第 13 把，第 16 把，第

19 把，第 22 把，第 25 把椅子上，则这一排总共可以坐 9 名学生。 

 

解法 2：当椅子的数量 c 过多时，上面计数的方法就太费力了，我们可以通过以下方

法计算出可以坐的学生数量 s  

从 c 把椅子中抽出一把给最左边的人坐 

将剩余的椅子数量 c-1 除以 3 （2 把空椅子加上下一把被坐的椅子，共计 3 把），再

加上留给最左边学生的一把，在本题中即可得出可以坐的椅子数量为： 

(25−1)/3+1 = 24/3+1 = 8+1 = 9 

如果 c−1 不能被 3 整除， 我们只取整数部分。例如，如果共有 27 把椅子，则

(27−1)/3 = 8 还余 2，则我们可以坐的椅子数量为 8 加上留给最左边学生的 1 把，

共 9 把。 



 

 

 

 

 

 

 

 

  



 

Grade 5-6 

 

 

 

 

 

  



 

 

 

 

  



Grade 7-8 

 

 

 

 

 

 



 

 

 

 

 

 

  

  



 

 

 

 
 

  



Grade 9-10 

 

 

Solution 

 

 

  



 

 

 

 

 

 

  



Grade 11-12 

 

 

  



 

Solution 

Let us first find the average of the 8 numbers: 

17 + 13 + 5 + 10 + 14 + 9 + 12 + 16 = 96 and 96 / 8 = 12. 

(To avoid having to add these relatively large numbers, we could subtract 

the smallest number (5) from all 8 numbers, calculate their average and 

add 5 to it afterwards.) 

 

In order to preserve the average, we must remove two numbers that have 

the same distance to 12. For example, if 17 would be removed then also 12 

− (17 − 12) = 12 − 5 = 7 would have to be removed. But 7 is not one of the 

provided numbers, so 17 is not removed. 

 

By continuing this way we can discard all numbers, except 14 and 10. 14 is 

14 − 12 = 2 away from the average and 12 − 2 = 10 is one of the provided 

numbers. 

 

Hence, 14 and 10 can be removed without changing the average of the 

original eight numbers. 

 

首先计算这 8 个数的平均值： 

17 + 13 + 5 + 10 + 14 + 9 + 12 + 16 = 96  

96 / 8 = 12（为了避免运算相对较大的数，我们可以先将这 8 位数同时减去 5 计算出

平均值后再加上 5 即为最终平均值 ） 

 

要保持平均值不变，我们移除的两个数与 12 的差值必须相同。例如，如果要移除 

17 ， 则应移除 12 − (17 − 12) = 12 − 5 = 7 ，但是上述 8 位数中没有 7，因此不能

移除 17。 

 

重复上述方法，我们可以排除除了 14 和 10 以外的其他的数。14 与 平均值的差值

为：14 − 12 = 2 ，而 12 -2 = 10 ，而且 10 在上述 8 位数之中；因此，我们可以

移除 14 和 10 而保持平均值不变。 

 

  



 

 

 

 

  



Solution 

To compute this probability we first compute the number C of all 

combinations of 6 numbers out of 49, then the number A of arithmetic 

sequences of 6 numbers in the range 1..49 and finally compute the 

probability P of picking such a sequence as P=A/C. 

 

For C we get '49 choose 6'= 49! / (6!×(49-6)!) = 49! / (6!×43!). Justification: 

There are 49 options for picking the first number, for each of these there 

are 48 options for the second number and so on, in total 49×48×..×44 = 49! 

/ 43! options to pick 6 numbers if the order of picking them matters. These 

same 6 numbers can be picked in 6! many different orders, but for us the 

order of picking them does not matter. So, if these 6! many sequences 

count as one combination then we have to divide 49! / 43! by 6! to get for 

the number of combinations C=49! / (6!×43!). 

 

Let us now compute the number A of arithmetic sequences a1, a2, .., a6. In 

every such sequence two successive numbers differ by the same constant 

d = ai − ai-1. Because 49 ≥ a6 = a1+5d this poses restrictions on d and a1. 

From a1 ≥ 1 follows 5d ≤ 49 −1 = 48 → 1 ≤ d ≤ 9. The following table shows 

in the 3rd column how many values a1 can take for each value of d. 

 

 
 

To get A we need to add up these numbers. 

 

A = 4+9+..+39+44 = (4+44) + (9+39) + (14+34) + (24+29) + 24  

    = 4 × 48 + 24 = 4 × (48 + 6) = 4 × 54 = 216. 

 

For the probability we get  

P = A/C = 216 × 6! × 43! / 49!  

and with more time  

P = 32 / (72×11×23×47) = 9/582659 . 

  



要计算概率首先我们需要计算出从 49 个数中抽取 6 个数可以有多少种排列组合

（ C） ，然后算出从 1 到 49 中任选 6 个数可以组成多少个等差数列（A），最后

可以算出得到这样一个等差数列的概率为：P=A/C 

“从 49 个中选择 6 个”则 C = 49! / (6!×(49-6)!) = 49! / (6!×43!)理由：选择第一

个数字时有 49 种选择， 每一个数列选择第二个数字时则还有 48 种选择……以此类

推，如果考虑顺序的话，选择 6 个数一共有 49×48×..×44 = 49! / 43!种选择，而同

样的 6 个数可以有 6! 种排列顺序，而且在本题中选择顺序并不重要，因此如果把 6! 

个数列作为 1 个组合，我们得用 49! / 43 除以 6!得到组合数 C=49! / (6!×43!) 

接下来计算等差数列 a1, a2, ……, a6 的个数，在每一个数列中，连续两项的差值相同 d 

= ai − ai-1。因为 49 ≥ a6 = a1+5d，限定了 d 和 a1 的取值范围， 又 a1 ≥ 1 可得 

5d ≤ 49 −1 = 48 → 1 ≤ d ≤ 9。 下表第 3 列 列举了对于每一个 d 值对应的 a1 的

取值个数 

 

 

要想得到 A 我们要把 a1 可能的取值个数加总 

 

A = 4+9+..+39+44 = (4+44) + (9+39) + (14+34) + (24+29) + 24  

    = 4 × 48 + 24 = 4 × (48 + 6) = 4 × 54 = 216 

 

则概率为  

P = A/C = 216 × 6! × 43! / 49!  

如果有时间还可化简为  

P = 32 / (72×11×23×47) = 9/582659 . 

 


