HKOI 2010 Heat Event (Junior Group) Suggested Solution
Section A
	Q
	A
	Explanation

	1
	B
	The sequence of discarding is as follows:
1,4,7,10,13,2,6,11,0,8,14,9,5,12, thus the remaining card is 3.

	2
	D
	Even is L = a, a can be a multiple of b. For example, a = 6 and b = 3.

	3
	A
	The k called in HKOI(k) is 20,10,5,16,8,4,2,1 respectively. Of those functions called, only 1 ‘I’ is outputted.

	4
	B
	Consider the islands are in straight line. It is obvious that the number of bridges needed is 6. Therefore, 5 bridges can be removed.

	5
	C
	(a-b) and (b-c) and (c-a) are all not equal to 0 if and only if a, b and c are distinct.

	6
	A
	The function f(k) is to calculate the number of factors of k.

(i) is correct because only square number has odd number of factors
(ii) is incorrect because other composite numbers also have even number of factors

(iii) is incorrect. One counterexample is 64. In general, numbers to the power of 6 are like that.

	7
	A
	In the program, all numbers are added twice except a[0] and a[9].
(i) the output is 2*(a[1]+a[2]+…a[8])+a[0]+a[9], which must be even

(ii) as shown above, if a[0] is an even integer and a[9] is not, the sum is also odd, which is not a multiple of 14.

	8
	B
	8*Average number is the answer required

	9
	A
	For all numbers which are multiples of 4, the last two digits must be 0

With the remaining 0, there are only 7 places it can be placed (leading zero is not allowed)

	10
	A
	One possible method is as follows:
1st round: break the stick into 3 and 17, cost=20

2nd round: break the 3 stick into 1 and 2, cost = 3

3rd round: break the 2 stick into 1 and 1, cost = 2

	11
	D
	Even if the condition in D holds, R[50] can be less than R[51].

	12
	B
	The variable cnt[20] is changed in 3 times, namely (i,r) = (1,20), (2,10) and (4,5)

	13
	D
	Both orders are non-determinable in similar way. 
For example, in the order Andy->Bob->Carol, if Andy tells lie, either Bob or Carol must lie, which contradicts the problem statement. Therefore, Andy is telling truth. If Bob or Carol is lying, Bob or Carol breaks the window respectively, so the result is non-determinable.

	14
	C
	 It seems that it will not terminate as x+1~y. When both x and y are very large, due to precision error of floating point values, the two values will tend to be the same and hence the program outputs two very large numbers.

	15
	B
	We can count the permutation backward. We know there are 4!=24 permutations. Only {4,3,2,1}, {4,3,1,2} and {4,2,3,1} rank after {4,2,1,3}. Therefore the answer is 21.

	16
	B
	i,j,k are actually integers from 1 to 6, the order does not matter. Hence, the question becomes counting numbers of solution such that 1<=j<i<k<=6. The answer can be easily counted.

	17
	C
	The program is actually calculating n-1Cr. The situation here is 9C5, which is 126.

	18
	B
	The answer can be simulated by continuously filling the 7-litre, pouring it to the 5-litre, empty the 5-litre and pouring from the 7-litre to 5-litre. After 2 full turns and 1 half turn, 6 litres can be created.

	19
	D
	The merchant will visit all cities except the one with profit 5. The road costs are 0,2,1,0,2,3 respectively.

	20
	D
	If you expand b1 + b2 + b3, you will find that it is not equal to a1 + a2 + a3.

	21
	D
	(ii) a boolean occupies 1 byte of memory

	22
	A
	For the first ‘j’ for-loop, consider both i,j mod 3, you will find that cnt = 2 * (4*3+3*3+3*2). [e.g. i mod 3 = 1 and j mod 3 = 2 for the first term]
For the second ‘j’ for-loop, consider the number of i,j that are divisible by 3, you will find cnt = 3 * (3*6 + 10*2 – 3*2) by the inclusion-exclusion principle.

The sum is therefore 150.

	23
	B
	This can be found simply by dry-run the program. An improvement can be memorizing the results of f(x,y) calculated before.

	24
	C
	Take out the negative sign on line 6, f(n) is simply n!. With the minus sign, f(n) becomes (-1)n * n!

	25
	B
	(i) Program 1 calculates some values twice (e.g. f(3) are called twice)
(ii) As explained in (i)

(iii) The sequence of Program 1 is f(5)->f(4)->…->f(1), while it is reversed in Program 2.


Section B
	Q
	Suggested Solutions
	Explanation

	
	Pascal Version
	C Version
	

	A
	a = F; b = T; c = T;
	The expression is consisted of 3 AND parts.
For the 1st part, b must be T.

For the 2nd part, c must be T.

For the 3rd part, a must be F.

	B
	Time 6: (NOT a) OR b

Time 5: (a XOR (a XNOR a)) OR b

Time 3: (a XNOR b) OR b
	By plugging in the true-false values for each a and b, you can get the desire results.

	C
	T[i]<>i
	T[i]!=i
	The base case is T[i]=i, where the teacher is i himself.
Otherwise, the teacher of i is T[i]. For the origin of the knowledge, the person must be the teacher of T[i], so the answer is found by repeatedly finding the teacher of i.

	D
	i:=T[i]
	i=T[i]
	

	E
	i+j div 3
	i+j/3
	For every line, j = 0,2,4 for even i and 1,3 for odd i. Therefore, continue adding 2 to j and then mod 5 will create this effect. For the condition that i increases by 1, it is j>=3. By putting i=i + j/3, i will be the desire value.

	F
	(j+2) mod 5
	(j+2)%5
	

	G
	465/645/564/546/366/663
	Note that a triangle (3) and a pentagon (5) must always be an end. Each n-polygon in the middle will have n-2 edges and n-4 additional vertices. This means the length of the sequence must be minimized, and it produces the results in the left.

	H
	4444
	A RPG cannot have more than 4 polygons, by trial-and-error, this is the desired result.









































