CUMCM-2007 Problem D: Scheduling for physical performance tests


A school wants to arrange physical performance tests for students. The tests contain 5 items: height and weight, long jump from a stationary position, vital capacity, grip and sidestep test. The electronic instruments measure and register the testing information automatically. The school imports 3 instruments for height and weight, 1 instrument for long jump and vital capacity respectively, 2 instruments for grip and sidestep test respectively.
The average testing time per student per instrument, including exchange time, is 10 sec, 20 sec, 20 sec, 15 sec for height and weight, long jump, vital capacity and grip respectively. Five students complete a sidestep test at the same time in 3 min and 30 sec.
The individual information of every student, i.e. login number, should be input into the instruments before testing, and it consumes 5 sec. The login number will move one digit automatically after testing, so the input process may leave out if the login numbers of two conterminous students are joined. Actually the login numbers of same class are conjoint.
The testing will be arranged in two periods of time every day: 8:00－12:10 and 13:30－16:45. The five items testing will be completed at same place that contains 150 students at most. There is not fixed order among the tests. The student amount of all classes attend the tests is in the following list.

The school requires that all students of same class complete all tests in same period of time, and the number of periods of total tests is minimum, the student’s wait is as short as possible.  
Please use the symbols and language of mathematics to represent above test problem, found the algorithm, present the test’s schedule for personnel and students using clear and intuitive table and graph. It should be explain that the schedule satisfies the demands and conditions of the school.
Finally, please you give the proposal for school’s tests for the future and explain your reasons, for example, amount of test instruments, capacity of test place, dividing several groups from a class etc.
Students amount of all classes attend the tests

	Number of classes
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Amount of students
	41
	45
	44
	44
	26
	44
	42
	20
	20
	38
	37
	25
	45
	45
	45

	Number of classes
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30

	Amount of students
	44
	20
	30
	39
	35
	38
	38
	28
	25
	30
	36
	20
	24
	32
	33

	Number of classes
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45

	Amount of students
	41
	33
	51
	39
	20
	20
	44
	37
	38
	39
	42
	40
	37
	50
	50

	Number of classes
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	
	
	
	

	Amount of students
	42
	43
	41
	42
	45
	42
	19
	39
	75
	17
	17
	
	
	
	


