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a supervisor.
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Part A: Questions 1-6

Each question should be answered by a single choice from A to E.
BUEBARNEDR, EENNFEE—DEBER.

Questions are worth 3 marks each.

ESTIIRE

1. Flow-R1Z[E

The number 38 is input into the following flow chart:

BT 38 F N R AR AR :

reverse digits 1 NO YES & n
e (5 <107? output i H
X
NO 1%
YES &
=7 X3 — —100

How many times is the ‘reverse digits’ process applied before ‘output’ is reached?

HRZE “Hi” 2 AT 38 Had 2 ik “HFEIF T ?

A1 (B) 2 ©)3

(D) 4 (E) ‘output’ is never reached 7K Joi%E “HiH”
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2. Donut Prince-Et &t B £ F

The game Donut Prince is played on the 8 x 8 grid shown. The prince can move one
square up, down, left or right on each turn. He cannot move onto a solid grey square
and diagonal moves are not allowed.

#H B T R WK 8 x 8 Mtk . ETRRHUE L, N A A4
Jila BB AT HE, ARABEEAN K (TR, WARREXS M ET IR B
Zf)o

When the prince is at any of the four edges of the grid, one more move towards that
edge transports him to the same position on the opposite side. For example, he can get
from square X to square Y with one move left.
AL PR DU S5 PR R I, S5 P [ TRt — 2w DA%
ERARIFE LB Flan, E TR B X kg ) LR — B Rk Y i .

The prince starts at square P.
BEE TP IR K

How many of the white squares could not be reached by the prince in 6 moves or fewer?

W2 6 KR H B UKBIOEANIE, £T #4 WRNE G LA

(A)3 (B) 4 ©)5 (D)6 (E)7
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3. Row delete—iEiH T

In a spreadsheet, rows are labelled 1, 2, 3, ... and columns are labelled A, B, C, ...

FETHEES, IThEH 1. 24 3+ ... 5 FlFridN AL B, C. ...

When a row is deleted, all of the rows below it shuffle up one position. For example,
deleting row 3 means the new row 3 is the old row 4, and so on.

BHER—1T, WATTRIET LB 1T B, THEREE 34T, RARME 447
U A 34T, PAIESSHE.

A B A B
Antares | Scorpio Antares | Scorpio
Rigel | Orion Rigel | Orion

delete jEF&
—_—

Pollux |Gemini Canopus Carina

Canopus Carina row 3 5 3 1T Acrux | Crux

alhlw =
W>XIIZIO
o|hw N =

MW > w20

Acrux | Crux Polaris Ursa Min

Rows are deleted one at a time by a sequence of row numbers such as 3, 5, 2, ...

B MT ST, Bl 3. 5. 20 L., TR IITIE— R AT

This means delete row 3, then delete the new row 5 (which is the original row 6), then
delete the new row 2 (which is the original row 2), and so on.

HORTHERES 31T, FHIHBRITEGEE 54T (MVEZEEE 6 17), ZJaTHBRMT a9 21T
CRIJRZEIIEE 247D, AR

Different sequences may or may not have different effects. For example, deleting 3,1,3
has the same effect as deleting 5, 1,2. Both of these delete, in some order, the rows that
were originally numbered 1, 3 and 5.

R TR 2t T AR 27 A R AR B4, 320 3, 1,3 HOBUT R 47 1 2
RE 2 51,2 (T BRAT B RCRARE o LA b 6 b 2 42 SE RT3 1 ok T i o 1)
1. 3. 517,

The cost of a sequence is the sum of the row numbers: 3,1,3 has cost 34+ 1+3 =7 and
5,1,2hascost 5+ 1+2=28. So 3, 1,3 is cheaper than 5, 1,2.

A A Bl 5 Fr AT 5 8/, Bl es 3,1,3 BIsA N 3+14+3=7; F515,1,2
HISAN 5+1+2=8. Hitk, 3,1,3 AL 5,1,2 B TR

What is the cost of the cheapest sequence that has the same effect as 3,1,4,1,5,9,2,6,5?
iS55 3,1,4,1,5,9,2,6,5 ZCRHFE K AT, A8 FFHIR A2 202

(A) 21 (B) 23 (C) 25 (D) 27 (E) 29
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4. Your turn first-5¢ & #l A

Your friend has challenged you to a game he has invented. It starts with a counter
on the topmost cell. Players take it in turns to move the counter 1, 2 or 3 cells in the
direction of the arrow. An interesting feature of the game is that there is a choice of
moving the counter anti-clockwise or clockwise when it reaches the circle. Once the
counter is moved clockwise or anti-clockwise, all subsequent moves must be in that
direction. The winner is the player who moves the counter onto the cell with the .
PRI AAEAR BT I — 3R 3 A A R Pkl JiF i an . E5e M — 1%
i @ bricbe s AL E. B NI aG, Reiaa a7 roke @ &zhl. 2
5 3 Ko AR — N AEE A BRI R DS IRIA R Rl ) DL £ A7
[ 8% B B N B 07 AR Bl Bu — B BRI B SS  EHT 1, e R RE IR
RXANTTFFE R R . o @ BahEHA K 7R B SR .

Your friend is a very skilled player. You have the first move. The only way for you to

guarantee a win is by
WA R — A A5 35 % & K. WRIT R, IR%ET, g — geaif
PRIR I 75 2

(A) moving the counter 1 cell M5 1 #%

(B) moving the counter 2 cells ¥ ZE M 5] 2 #%

(C) moving the counter 3 cells ¥ E i 5) 3 #%

(D) moving the counter 1 cell or 3 cells ¥ &L ) 1 #4583 #

(E) moving the counter 2 cells or 3 cells 15 ZE 5 2 # Bk 3 I
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5. Mary-12~ 531310

Mary has written a program to generate random sequences of the letters of her name.
Mary it 7 — K Pt 44 A i) BER A B L 5 BE R IR
She is interested in how many times the letters M A R Y, in order, can be extracted

from a sequence.

AR G 73 B JRAT 2 DT AT AR e A2 B2 PP 91 AR 2P B - BF M

A R Y,

For instance M A R Y can be extracted from the sequence M A M A R Y in 3 ways.

Wtn, B=MAEITUMTIIM A M A R Y FIRFIREEEREM A R Yo

M A M A R Y
T M
T B N

G M M

Mary’s program generates the sequenceM R A Y R YMA R Y A MY R Y.
Mary FREF A AAERFSIM RA YR YMARYAMY R Yo

In how many wayscanM A R Y be extracted from this sequence?

AT 2 DR TE Al DAEZ 7 SR 27 S r B M A R Y2

(A) 10 (B) 12 (C) 14 (D) 16 (E) 18
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6. Card choices-#~

Tyson is playing a card game. He has six pairs of numbered cards, all visible, as follows:

Tyson IEEHT— MR A /NA R R, dnEFR:

Tyson can choose at most one card from each pair, and aims to make the highest

possible total.
Tyson WEEZL R A R % A A — KR, AU R LB RS AT BEIE 21 B KA

However, as he moves from left to right, any card he chooses must be higher than the

card previously chosen.

B8, A A Ze a0 A R R, Al A A — 5K R B B i By b L AT —
SRAI R R LR K

Examples %15
Valid sequence HRUF%): 5 - 9 _ 10 _
Invalid sequence LXUF%): 1 5 3 _ _  _

What is the highest total Tyson can make?
Tyson FHL AR i _EFIACT S AR REIA B2 /D2

(A) 24 (B) 25 (C) 26 (D) 27 (E) 28
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Part B: Questions 7-9

Each question has three parts, each of which is worth 2 marks.
BEA=1TES, FHD2 7.

Each part should be answered by a number in the range 0-999.
BEHABREA—NNT 0-999 ZEHEF.

7. Communication towers-18/51%&

There are several towns along a road. Sites have been identified for communication
towers to service the towns. Each town must be in sight of one or two communication
towers.

YRR L BEIEAE Y5 . P IR BE AN T 4 I iT i R BE 4 FR A DR B, R e A0
B OREEAS INEL ST A — PR B R A5 1

Examples 15

o)
\\\A’//

) o}
N A 2 N A’//
|:::::|||E| |:::::|||§| |:::::I"E| v
)
fl_‘l m \\\/1\/// rl_‘ln rl_‘ln X third town misses out
bt IEI bt IEI ittt IEI ;—f’g‘ = @ /J‘%Ei\ %ﬂ/ﬁﬁﬁfﬁ i%
\\(A)// \\(A)//
N7 N7
H‘“‘ T H‘“‘ T H““‘ l:: X second town | misses out N
LLLLL I:I LLLLL I:I pte ||| b %:@/J\%%m?ﬁﬁﬁfa j:%

You know the cost of building a communication tower on each site. You want the total
cost of building the communication towers to be as low as possible.

BE TR P SR A AE 2% AL B A IR AE B A RAS,  ILAE URAECRE BT T A B S AR
P& A R ] BE B B B IR
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For each of the following, what is the lowest cost to build communication towers so that
every town is next to at least one tower?

XHF R A FE AR B RE T 5 TR AT DME A RS NS T R A D i
EEE AR A

(Each number represents the cost of building a tower on that site. The Ts represent

towns.) CHASE MNP AOERIEIZA BIE 2 — Bl EH R . TAGRME.)
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8. Capri LLI=E

You are using your goats to clear blackberry thickets. Your goats are contrary creatures
and can’t be told what to do.

PRIEAEDKGEE L1 3 2575 TR EAR N, R 6 [ S F AR BT, I A 22 58 0T AR
DR

1. Goats will only work for whole days.
1 3 AR ) X BE4Z R R TH R

2. If a goat has been assigned to a thicket, it will not permit any other goat, except
Capri, help it clear the thicket.
SR FE L e BN EAR N, A TE R L AN SR VFRR Capri 2 4
FRIFC A L R PR MR A

3. Each goat can clear an area of 1 GoatRood (GR) of blackberries per day.
A ILEARER A BETE P 1 GR HIB%E
4. Capri:

1. Capri will not work by himself.
Capri A2 T AR,
ii. The other goats will let Capri join them.
HAt 1l 2238808 Capri —2 LAE.
ii1. If Capri helps another goat, they clear 2 GR of blackberries per day.
2R Capri # B HAh L - — 2057, IBARKM R 1L — RIS 2
GR {1 R %

Each of the other goats has been assigned a blackberry thicket. You know the area of
each thicket, and therefore how many days one goat would take to clear it. You want to
use Capri so that all thickets are cleared in as few days as possible (6 days and 12 days
in the examples below).

% Capri Z A EE— R IR AR AC 1 — F BRAEEEAR M o R T 8RR Fr AR M [ T
o BT RART PATHSE AR R Ll BEAE 2 /D QB I TR 4 BT B 58 e AT T4 0 T 3 1)
AR BUEVRENR M Capri ZHNETEAEST, XFE— Kl ol LUK T BEAR AR
I RS AT REMB A R . RIS B 7 6 KA 12 RA BEIE S 58 R %
%)
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Examples (Rem. is the area remaining to be cleared.)
A (Rem. $8 IR TR FHE 5 XI5

Two thickets, of areas 11 and 4 GR.

PR REARDN, TR0 11 A4 GR.
Capri (*) helps clear thicket 1 for the first
5 days.

Capri(*) fEHI 5 R¥pBIIEWE 1 SHEAKR
Mo

English version J& A
Thicket 1 (11) || Thicket 2 (4)
Days || Cleared | Rem. || Cleared | Rem.
14 8* 3 4 0
5 2%
1 0
Chinese version H SCHA :
1 SHERMAD) | 2 SHERN@)
REL || O | s, || OB | frE.
1-4 8* 3 4 0
2% 1
1 0

6 days are required to clear the thickets.

P BEAR NTE T S8 SR/ 2E 6 Ko

Two thickets, of areas 20 and 15 GR.

P EEARN, AR A8 20 F115
GR.

Capri (*) helps clear thicket 1 for 8 days
then thicket 2 for 3 days.

Capri(*) F 7 8 RIMENIE R 1 SHEARMN,
RIG AT 3 R TE 2 SHEARM.

English version 3 SRR A :
Thicket 1 (20) || Thicket 2 (15)
Day || Cleared | Rem. || Cleared | Rem.
1-8 16* 4 8 7
9-11 3 1 6*
12 1 0 1 0
Chinese version F1 3 lA :
1 SHEARM(20) | 2 SHEARM(15)
R || Ol | Ards || CIER | fEiET
1-8 16* 4 8 7
9-11 3 1 6* 1
12 1 0 1 0

12 days are required to clear the thickets.
FIATHEAR R 5E SR 22 12 Ko

(Two tables in each example are same, but in different languages)

(RSB PR A BT, SO EARTE S RS ERD

For each of the following, find the minimum number of days required to clear all the

thickets.

RN F BTG A HEA AN 56 B2 P 7 0 B R B

A. Three thickets, of areas 40, 22 and 16 GR.
ZEERMN, AR 40, 220 16 GR

B. Four thickets, of areas 47, 37, 27 and 17 GR.
VO EARM, A58 47, 37, 27 17GR

C. Four thickets, of areas 40, 35, 30 and 25 GR.
VO EARM, A58 400 35, 30, 25 GR
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9. QWERTY-4Z 13T =

Antony the ant is practising his typing skills.

B Antony 1ETEZR 4T

When he does nor want to type any letters, he walks gently around the keyboard,
stepping from one key to any adjacent key. For example, to get from D to N without
typing he could step along the keys in the order D - R — T —+ G — H — N. There are
many quicker ways to do this.

an S Al R AR NAT AT BE, AT AFE B b 22 52 3 A FEAS - B 1) At AH €5 <7
B 0, RN D BN H AR AER 7R, e HZHD - R - T —
G —H — NPT E. 28, BRI INES ERAITE B2

When he does want to type a letter, he must jump onto the key. He can do this from one
or two steps away.

IR Al AR AN TEAS T RE, AR ATk A S B Anthony T BABE I FE & B C T AE
B B — B B DT B

Antony:
 always starts at the spacebar at the bottom
Sl MVBE A JER TS A B Y
* can step from the spacebar onto any key on the bottom row except Z
A DL AR B [ R A7 BT 'R Z Z AR AT — A B
* can jump directly from the spacebar to
Al PLE S R Bk
— any key in the bottom row
JRAR BT A AR — A7)
— any key in the middle row except A or L
HA|FREAT H R A A= LS AR — AR
» will not return to the spacebar while typing a word
NIRRT, A2k el i
* always types as efficiently as possible, by taking the fewest steps between jumps.

e A R BRI R 22 T 1) 20 P 2 o fIRORIE SR v N



Computational and Algorithmic Thinking 2024 (Senior) 12

Example: To type ‘REACH’ he could:
A4 A% N REACH , Athw] D

1. step onto C, then jump onto @, and
E3 C, WEBE [R)[E]A

2. step onto Z, then jump onto
EHZ, RIEBI

3. step onto V, then jump onto .
EH V. SRRk [H].

This takes 3 steps, shown underlined, and this is the fewest possible. There are other

ways he can type ‘REACH’ with 3 steps. (There are 5 letters so there will be 5 jumps.)

B PR, W8 Anthony fEBEIER 2 [8] 75 2k =20, BlER M MR N =
%, XA A RE M A b B R AT HL A SR AR R /G EEE =20 AT
N REACH’ ({1 2k, (R4 5 4>/ ZE4 A (17 BT AR ZEBkER 5 1)

For each of the following, find the number of ways that Antony can type the word as

efficiently as possible:
51 Anthony £ 2 /bt £ W LU W] BE i RO A\ T #7154 B ] 2

A. TYPEWRITER B. ALGORITHM

C. COMPUTER



