HKOI 2006 Heat Event (Senior Group) Suggested Answer

Section A

	Q
	A
	Explanation

	1
	B
	Only 8 knights can be placed on the 4x4 chess board not attacking each other, e.g. 4 knights on the top row and 4 knights on the bottom row.

	2
	B
	Here is the change of value of n during the execution of the while-loop:
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	3
	A
	Only 4 $7 coins and 2 $10 coins are needed to pay $48 exactly.

	4
	C
	For (i), it is obviously true as Fn-Fn-1 is always the sum of 2 non-negative numbers.
For (ii), it is false. Fn = F2 + F1 + F0 = 4 + 1 + 0 = 5, while 3*Fn = 12.
For (iii), for odd n, Fn is always the sum of even, odd and even, which results in odd.
While for even n, Fn is always the sum of odd, even and odd, which results in even.

	5
	D
	The last 2 lines of code actually move the value of the last element to the first one and shift other elements by 1. So, the whole code actually moves the last element to the first one for each loop in line 1, resulting in a reversed array.

	6
	A
	Binary search cannot be performed on sorted linked list. It is because the middle element in a linked list cannot be found easily.

	7
	B
	The order in ascending height:
T < P < S = R < Q

	8
	B
	When overflow occurs, x*y may become another number which cannot change back to x by division by y. However, for x+y, when it overflows, it will overflow again when subtracted by y,  results in no change. 

	9
	B
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	10
	B
	Actually, when take mod of a negative number, both Pascal and C will handle it as the negative of normal result, e.g. (-9) mod 5 = - (9 mod 5) = -4

	11
	B
	At most n swapping is needed. As if A[n+1] is the smallest, you need to move all n+1 elements.

	12
	D
	You may swap the largest with the smallest, then swap second largest with the second smallest … After all, if n is odd, the element in the middle does not need to swap.

	13
	B
	Simply swap a element to its destination each time is ok. The last two elements and arrive at their destination upon swap.

	14
	D
	(i) is obviously false.

In (ii), as k is odd, its rightmost bit is 1, which results in 1 after AND operation. 
In (iii), SHL shifts the bits to the left. By SHL 15, the rightmost bit 1 becomes the leftmost 1 and other bits are all zero. -32768 is obtained.

	15
	D
	Stack is a First-in-Last-out data structure. All operation of insert and extract data (called push and pop respectively) for stack can only perform at the top of the stack.

	16
	C
	The function subtracts the remaining sum with the largest integer square that fits to it. There may be a case that the sum is not formed by that number. Thus subtracting it may result in wrong result.(e.g. 42=12+42+52)

	17
	D
	f(n) = 2*f(
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), so the result should be a product of many 2, i.e. the largest power of 2 not greater than n

	18
	B
	This is a simple counting problem.

	19
	A
	Every time when a or b is odd, i.e. either a’s or b’s rightmost bit is on or both are on, the function adds the power to the result. This is a bitwise OR operation.

	20
	D
	Choice A works only when a > b originally, otherwise, both will store the value of b only.
For Choice B, consider a=-1, b=0.
For Choice C, consider a=0, b=1.
For Choice D, after execution a is always a non-negative number while b is always a non-positive number.

	21
	D
	(i) and (ii) are obviously true while for (iii), if x[i]≠y[i], either x[i]≠z[i] or z[i]≠y[i].

	22
	B
	The function call f(1,12000) will eventually call f(1,3000), f(3001,6000), f(6001, 9000) and f(9001,12000) after 3 calls (f(1, 12000), f(1, 6000), f(6001, 12000)). Actually the four functions does the same thing. So, the no. of “*” outputted is 15807 (=3951*4+3).

	23
	C
	You can follow the program yourself to figure out the answer. The following is the function called: f(10)(f(5)(f(16)(f(8)(f(4)(f(2)(f(1)
So, the answer should be 7.

	24
	C
	A and B are obviously true. While f(2006) and f(12040) will call f(3010) after two function calls, so they are equal. For C, f(2674) will call f(2006) in its recursion, so f(2674) > f(2006).

	25
	A
	With installation at C, I and G will cover all rooms.

	26
	B
	For (i) An only need to be not less than the last mean to keep Bn non-decreasing but not necessarily non-decreasing for A, e.g. 1, 10, 8,…
For (ii), it is true as An ≥ Bn-1 , by having a number larger than mean, Bn ≥ Bn-1. However, An still not less than Bn.

	27
	A
	From (a) and (b), we know R and P are friends of Q, so, they are friends also.
From the four condition given, we do not know any relationships between T and Q.

	28
	B
	U and V, who are friends, are enemies of P and S respectively. So, P,Q,R,S,T are enemies of U and V. Therefore, P, Q, R, S and T are all friends.

	29
	B
	Expected number of executions of the last line is n/4, which is linear to n.

	30
	A
	((P and Q) or (P and not Q)) actually is P. For (P and (not P or R)) to be true, P and R must be true.


Section B

	Q
	Possible Answers (not exhaustive)
	Explanation

	
	Pascal Version
	C/C++ Version
	

	A
	(n mod m+m) mod m
	(n%m+m)%m
	The required number is the remainder of n divided by m. Care about negative n.

	B
	- max3 (-a, -b, -c)
	- max3 (-a, -b, -c)
	These questions test students’ ability to use the tools that they have in hand to solve the problem.

	C
	a+b+c-min3(a,b,c)-max(a,b,c)
	a+b+c-min3(a,b,c)-max(a,b,c)
	

	D
	(i mod 2)*(11-2*i)+i
	(i%2)*(10-2*i)+i
	The simple way to reverse the order of an array is to swap the first element with the last one, swap the second one with second last, so on.

	E
	((i+j) mod 2=0) and (j mod 4<>0)
	(!(i+j&1) && j&3)
	This question is a pattern observing problem.

	F
	‘rail’
	‘rail’
	The function just turn each character of a string to the 13th character afterward or in the front, e.g. a(n, o(b. etc. 

	G
	'computerprogrammingcomputerprogramming'
	'computerprogrammingcomputerprogramming'
	After two calls of the translating function, its effect is cancelled out.

	H
	720
	Permutation tested = 6 * 5 * 4 * 3 * 2 * 1
With a element set at the bottom, permutation tested = 3 * 5 * 4 * 3 * 2 * 1.

(3 is for the position of 6 in the bottom boxes)

	I
	360
	

	J
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	It is done by simple checking.
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