HKOI 2003 Heat Event (Junior Group) Suggested Answer

	Q
	A
	Explanations

	1
	C
	It is a modified counting sort problem, which only counts numbers in the range 1..10.

From “for i := 1 to 10 do” and “write(i, ' ')”, it is easy to know that B and D are never the answer.

	2
	B
	Note the difference between a compilation error and a runtime error. Some functions or operators causes runtime errors in extreme cases, especially during overflow and underflow, and this needs special attention.

	3
	B
	In binary coding, n bits can represent 2n different symbols.

	4
	C
	Note that random is a volatile function, i.e. it may return different values in different calls. However, values returned already cannot change any more.

	5
	A
	By contrapositivity, an array is sorted only if we cannot find any adjacent pair of elements in a wrong order.

	6
	B
	Note that “sum(10)” and “sum(-10)” evaluates to 55 and -10 respectively.

	7
	C
	The function random with no input parameters returns real numbers, and is never suitable for this purpose. Passing one integer parameter will make it always return an integer, so a “/ 2” operation is necessary.

	8
	B
	Note that this program does not require the candidate to dry run till the end. The two variables only increases by one in each of their respective iterations. Considering the exit conditions “a < 10” and “b > 10”, it is obvious that a=10 and b=11 is the only possible condition when the loops terminates.

	9
	A
	It requires the knowledge that Pascal strings always occupy 256 bytes. This question is meaningful for people who use Pascal as their language in competitions.

	10
	B
	Note the dangling else, and that all statements are under the first “if”. So mark < 30 is never true when that if-statement is reached.

	11
	D
	It is a frequently made mistake that different variables are used and one spent hours to debug.

	12
	D
	It is a frequently made mistake that semicolons are added after a for-statement.

	13
	C
	The underlying problem of this question is to find the number of integers in [1,100] that are divisble by 2 or 3. It requires knowledge of set theory and inclusion-exclusion principle. Note that the last if-statement has no use.

The number of elements in the union of the set of multiples of 2 and the set of multiples of 3 is equal to the number of elements in the set of multiples of 2 and the number of elements in the set of multiples of 3 minus the intersection of these 2 sets, i.e. the set of multiples of 6.

	14
	B
	This is a frequently made mistake that “i = 2 or 3” is coded instead of “(i = 2) or (i = 3)”. The question also requires the knowledge that “or” has higher precedence than “=” and that “2 or 3” is actually a bitwise-or, giving a value 3.

	15
	C
	If one is smart enough to apply De Morgan’s law, “(x and y) or not (x or y)” can be simplified to be “(x and y) or (not x and not y)” which further means “x = y”. If x=y, then the first block is executed, and x is false and y is true, which is obviously not the case.

	16
	D
	The question is based on the concept of while-loops that the expression is evaluated before the statement gets executed.

	17
	C
	The question demonstrated shortcuts that people used to compare dates. A wrong method used will cause stochastic errors which are difficult to detect.

	18
	B
	The question requires skills to understand a simple program.

	19
	X
	The question originally requires skills to understand a simple program. However, since a mistake has been made that the variable i has not been declared in the program, the question has been cancelled in the competition.

	20
	C
	The question requires skills to understand a program with poorly named variables and useless variables. Note that variables totally not involved in the programs can be safely ignored.

	21
	C
	The question requires knowledge that any solution in a problem with multiple solutions is correct.

	22
	D
	The question requires understanding of the Pascal input mechanism for real numbers.

	23
	D
	The question demonstrated inappropriate modification of the loop variables. Also, note that this program leaves a trailing space but no end-of-line at the end, which is not a good programming style.

	24
	D
	The question aims at determining how fast determination of a bug can be.

	25
	A
	The question requires a real understanding of the bubble sort mechanism instead of code reciting.

	26
	B
	The question requires understanding of how the Pascal case statement works.

	27
	A
	The question requires understanding of the limit of the computing platform and compiler.

	28
	C
	The question requires understanding of the properties of “*” and “div” and their precedence.

	29
	B
	The question raised the concern that a Pascal programmer needs to have at least a brief understanding of the storage size of the underlying data types.

	30
	C
	The question raised the concern that a Pascal programmer needs to know what functions are provided internally by their compiler.


	Q
	Possible Answers

(not exhaustive in most cases)
	Explanations

	A
	max(z, max(z, 32767) – 1)
max(z, max(z, maxint) - 1)
(cancelled)
	The question requires application of function reuse. Competition time is so limited that knowing how to reuse existing functions smartly in not time-critical parts saves coding and debugging time.
However, in the Chinese version there is a typesetting mistake which put “小於” in replace of “less than or equal to”. The question has been cancelled in the competition.

	B
	825380
	The question requires observation that the function is symmetric over the 2 input values. There are many ways to solve the question, including solving all the f(i, j) values for i, j <= 5, but good skills to identify a shorter path to solution, i.e. with only f(3, 4), f(4, 4) and f(3, 5) earns time.

	C
	(i + n - 2) mod n + 1

i - 1 + (n - i) div n * n

i - 1 – (i - n) div n * n

i - 1 + (i + n - 1) div n * n

i - 1 - (1 - i - n) div n * n
Some more correct answers were invented by our intelligent students.
	This question would not exist if we are allowed to use a slower if-then-else method. However, sometimes, we are forced to develop very fast code fragments in critical areas, and a clear mind is required for the optimization to become correct.

	D
	aabb abab abba baab baba bbaa
	This problem tests students’ ability to generate permutations with duplicated letters.

	E
	(x1 <> i) or (x2 <> j)
not ((x1 = i) and (x2 = j))

abs(x1 – i) + abs(x2 – j) > 0
	Copying code is fast, but if somehow later part of it is found to be wrong, then one has to modify every copy of it. Grouping code together into loops is sometimes preferred, although a slower program is resulted.

	F
	rewrite(fo)
rewrite(fo);
	These two questions aim at delivering the message that file handling is important in HKOI2003. Note that this may not imply file handling is still important in any other HKOI competitions.

	G
	not eof(fi)
eof(fi) = false
not seekeof(fi)

seekeof(fi) = false
	

	H
	25
	These questions aim to be so easy so that the candidate can start to understand provided code.

	I
	i + 1
	

	J
	1 13
	These questions have a look and feel of writing a program. It is used to differentiate people who really cannot code, or cannot understand simple coding techniques.

	K
	729

36
	

	L
	0
	

	M
	sum
	

	N
	num mod 10
num – num div 10 * 10
	

	O
	10
	


