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Section A Q7

7. Which of the following data structure 1s most suitable for simulating a recursion?

PUT W — IR BB 58 il & P AR AR Bt iR B ¥

A.  Stack e (5F)
B.  Queue gl

C. Linked list P

D. Hash table 57
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e What is the essence of recursion?

 What is the alternate method to implement Depth-First Search?
* Stack.

* You should not get wrong in this question in order to safely get into
the final.
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14. Consider the following function: &L A&

Pascal C/C++
function f(x: longint): longint; int f(int x) {
begin if (x == 2)
if x = 2 then return x - 2;
fi=x-2 else
else return x * 2;
fi=x*2 }
end;

Here, x is an integer in the range [0, 23! - 1]. Which of the following is/are true?

PAERREHEY x B—E#ERZ [0,2°" - 1] YR8 - DU AE

i.  f(x) must be an even number. f(x) DESEEH -
ii.  f(x) must be a non-negative number. f(x) WEEIEEH -
A.  None of the above PLEE®R
B. 1 only HEI
C. i1 only HAE1n
D. 1iandii 140 1
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* For statement (i), notice the “2 *”, It indicates the absolute fact that
f(x) must be an even number, even x overflows or underflows.

 What will x become if overflow or underflow occurs? How to represent the
value of x undergoes overflow or underflow? Will they affect the parity of x?

* For statement (ii), it is trivially false due to overflow error.

e Study more related to the overflow issue of integers.
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24. The following program is written in TypeScript, a programming language developed by Microsoft. Anders
Hejlsberg, who created Turbo Pascal and is the lead architect of C#, is a core developer of this language.
DA 2P 2 LA TypeScript 4555 » ©2—EHEE G EHI4RFEEE S © Turbo Pascal #58A % ~ C# EEZETHM
Anders Hejlsberg 2 HEESHI T EHIEEE -

TypeScript

interface Student {
name: string;
data: [number];
}
function sortByName(a: Student[]): Student[] {
var result = a.slice(0);
result.sort((x, y) == {
return x.name.localeCompare(y.name);

1)

return result;

}
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Which of the following statement about data in the 3rd line of the program 1s true?

PUT WRIERBA S AZ PR SE =1T data HYRRZILE IEfERY?

A.  The numerical values will be rounded to the nearest integer when stored
GAEREE EIER—ENES S lied

B. It can only store a square number such as 0, 1, 4,9, ...
HEefEF—EEGTE 0,1, 4,9, ...

C. It can store an array of 10 numbers
O] i F— A/ NEy 10 HYEF [E 5|

D. number can be 1gnored to store a string

number BJ AL MEETF—F &
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* What should we do towards a programming language that we don’t
familiar with?

* Guess and observe.

* Why is it so special that the data type “number” is wrapped by
brackets?

* Think of a scenario that we commonly use brackets: array!
* It is reasonable for us to guess that data is an integer array.
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25. The purpose of a.slice(0) in the 6th line of the program is: (Hint: the first element of array a 1s a[0])
ERPHREE 1T a.slice(0) BYEAYE: (Fom: Fiyl a HYE{EDTER s a[0])

A.  Obtain the first element of array a SEEEY a FE—{ETE

B. Remove the first element from array a, then return a EPES a fHES—ETts - sR{Z2E][0 a
C.  Make sure that array a is not empty HECRPES] a I IEZT=EH

D.  Make a copy of array a EH—pfEY] a
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* Observe more and guess.

* Consider the function name “sortByName”.

* Is it reasonable to only sort the first student’s name?

* Is it reasonable to sort only some of the students’ name?

* Is it reasonable to sort an empty list?

* Therefore, options A, B and C can be eliminated by observation.

* However, it is absolutely fine if you make wrong guesses.

10
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1.

Suppose array int a[10] (Pascal: a: array[0..9] of longint) contains 10 distinct integers. The pro-
gram segment below tries to implement insertion sort to sort the array in ascending order. However, the program
contains an error that can be fixed by changing exactly one line. Find the line and correct it. You may assume
variables i, j, and t are declared as int (Pascal: longint).

RAE—PE%5 int a[10] (Pascal: a: array[0..9] of longint) - {#{FE 10 {EAAEHEHVEE - DL TNE
Fr B E S B IR A A& B/ N2 K BE - (B A —fhaR - WRFEHREI—TEEELE
s AR R OUE - e 1, ] fl t E#E S My int (Pascal: longint) «

11
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51
52
53
54
55
56
57
58
59
60
61
62
63

C/C+

for (i = 1; i <= 9; i++)
{
j=1-1;
t =ali];
while (j >= 0)
{

if (t > a[j])
break;
a[j + 1] = a[jl;
i=3-1
}
alj]l = t;
}

12
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e What is insertion sort?

* Insert unprocessed elements to the sorted array one by one, until
whole array has been sorted.

* We should take care of the = Bl e[ 2 sl el s ]
swapping done while sorting First Pass @ 10/ 5|2 |=>[1[23]10]5 |2
e After dry-running, we know that [seconapass| [1 [23]10/ 5| 2| =>[1 [10]23]s | 2

we should modify line 62 to
a[J+1] _ t; Third Pass 110|235 |2 |=>|1 |5 |10(23]|2
Fourth Pass 1|5 (10232 |=>|1|2 |5 |10]23

SSR Siry
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7.

What is the output of the following program? L 2 AT H & ?
C++

14

int a[8] =

{5, 7, 4, 3, 2, 6, 1, 8};
int 1, j, r;
int main() {

r=0;

for (i =0; i <=7; i++)

for (J =0; j<=1-1; j++)
if (a[j] > a[i])
r=r+1;
cout << r;
return 0;

}
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* The program actually count the number
of pairs {i, j} such that a[j] > a[i] and j < i.

* By actually dry-running, the answer
should be 16.

e Common mistake: 15/ 17
* Be careful!

C++

15

int a[8] =

{5, 7, 4, 3, 2,6, 1, 8};
int i, j, r;
int main() {

r =0,

for (1 =0; 1 <=7; i++)

for (j =0; j<=1-1; j++)
if (a[j] > a[1])
r=r +1;
cout << r;
return 0;

}
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