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09. Ghost Leg Traversing (50 marks):

Ghost leg, known in Japan as “Amidakuji” and in Korea as “Sadaritagi”, is a line traversing
game designed to create pairs between two sets of things. With reference to Figure Q9(a), a
ghost leg pattern consists of vertical lines with horizontal lines connecting two adjacent vertical
lines scattered randomly along their length, where the horizontal lines are called “legs”.
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Figure Q9(a): A ghost leg pattern with three vertical lines and three horizontal lines

With reference to the example shown in Figure Q9(b), the rules of traversing the ghost leg will
start with a player picking a start point at the top of one of the vertical lines, then following
down the ladder. If the player reaches a horizontal “leg”, he/she needs to follow it to get to
another vertical line and continue downwards. The player needs to repeat this procedure until
he/she has reached the end of one of the vertical lines, then the game is over.

Figure Q9(b): The above shows the example of traversing the ghost leg. If the top of vertical line 2 is
the starting point, then the last diagram shows the result of the ghost leg traversing.

For this question, the ghost leg pattern with 5 rows and 5 vertical lines is illustrated in Figure
Q9(c). The row names are indicated from A to E, where the vertical line names are indicated
from 1 to 5. The horizontal “legs” are not shown in this figure because they will be added into
the ghost leg ladder later, dynamically according to the requirement.
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Figure Q9(c): The grid of ghost leg ladder.
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The above ghost leg pattern will be used in a treasure hunting game, where a treasure with an
amount of gold is placed at one of the ends of the ghost leg. At the same time, The treasure
hunter needs to pick a starting point at the top of the ghost leg and then follows the rules of
traversing to reach the treasure. When the treasure hunter traversing the horizontal “leg”, there
will be an event that the hunter will gain extra gold or lose some gold.

For instance, two horizontal “legs” are added to the ghost leg ladder as shown in Figure 9(d).
The first leg is positioned at row A, between vertical lines 2 and 3, with an extra gold gain
value of 10. Another leg is positioned at row D, between vertical lines 1 and 2, with a gold loss
value of -5. The treasure with 100 golds is located at the end of vertical line 1. So, in this
example, if the player chooses to start from the top of vertical line 3, he/she will eventually
obtain the gold with a total amount of 105.
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Figure 9(d): A complete ghost leg ladder with two legs.

Write a program to

Input, in sequence,

(1) Three positive integers, P, G and N, separated with spaces, where
P is the location of the treasure at the end of the ghost leg, for 1 <P <5,
G is the amount of gold inside the above treasure, for 1 <G < 5000,
N is the number of horizontal “legs”, for 1 <N < 10.

(2) Subsequent N lines: For each line, the position of a horizontal leg and the
corresponding gold gain/loss are given in the following format: H V1 V2 X, where
H is the row of the horizontal leg, for H € {A,B,C,D, E}
V1, V2 are the two adjacent vertical lines that the leg is connecting,
for 1 <Vi<4andV,=Vi+1l
X is the extra gold gain/loss that the player may get while traversing this leg,
for — 5000 < X < 5000.

Output, in sequence, S and T, separated with a single space, where S is the starting point of
the player in order to get the treasure at the end of the ghost leg, for 1 < S < 5; and, T is the
total amount of gold obtained by the player after the he/she successfully gets the treasure, where
T is an integer (the value can be positive, zero, or negative).
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AR 9. BRI (504)) -

@ 52 H (Ghostleg) , 7& HAHAR"Amidakuji”, 7E#5E N34 Sadaltagi”, 2—Hj
HEEFHAVER, SEAMASTYEERX. ZFE Qa), REERHILFRLERN
Hpl. FIENLERMENTER—BEEHEKED, ML M DUERE MK AR
%, PTIAEZ AR A

B QYa): a7 =L U R =121 A

Z2E QI(b) FrmpflT, REZFEMMNE, IR —FFHRIEFHP—FALNN
HEAER, ARAEBTRTE. MRITKBE M@ 9" E, b/t ZERFEX A
M EB A —FHWLFUREETE, IXBEERMTIRE, EFM/MEAHP—FIH
RN, AEBFEURERT .

[ 2 3 | 2 3 2 3 2 3 | 2 3

QI(b): UETFR— M RMZFHMAG T, HENE 2 W 2ER, WKRE—TERERT
R EE
NE QI(c) Frrr, XEMRAT STMURSWENRHERE., EhETEMUAZIE
ki &, MALNIX 12 5kzRT. APHFIAEESEQNE, BAENEEZR
RIEF K. SR INE REE

5

Q9(c): 52 I A REYMIAE

3
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FRZHRAEEERAT—IIEBERT. —PEE —EBESTNEREEER K
B Rin. FSEEBEZARBMENTEEE—DER, REREFHANZNATREG
FRNER. SFFEEFUEQN NN, FURSREIIM. SMEA—LET.

Bign, N 9(d) Fros, MEAREAY SR RAME S . S—KHLT AT, &N
%2M3zjE), MBIXFMATSHIMN 10ETH. A—FRULT DT, A%l
M2z, EEIXFMUNERZSWEDMNME. TR THE 1R, Hf
H 100 &, EXMFITH, MRITFTIEFMNL 3 WIMERTTIE, M/ BREAKRS
Bt 105 )£,

1 2 3 4 5

& Qo(d): B MBI HY 52 B
HE—FERXIU
352 TN

(1) =ANIEZE#HP, GFIN, HAF
PERMERGEVNMNE, SH1I<P<5,
GCHEREYAMEHEE, EH 1<G<5000,
N =R HEE, EM1<N<LIO,
(2) BERMINFT: FMH VI Vo XEERERTIUTER
H 2= BTN, HFHe{A B C, D, E}
Vi, Vo @HIEZFEEMING, HFP 1<Vi<4 PR V2=Vitl
X EMRAEFHIXZMNTgKSIMANET, EF 5000 <X <5000,

WFmE S T (U=HBRET) . HF S B A T B2 RERinER L IUEEAYE
=, BMLI<S<5, MTUNEnFRAEMNFRRE. REFTREMEEINETSUE,
EMTHEE (RETE. IF. FFIR) .




Example (f5l-F)
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Input (%I \)

Output (i)

11002
D12-5
A2310

3105

23004
C34-5
D2310
A2320
B34-11

2314

4205
A45-66
B3422
C3435
D45-22
E4550

539

32006
A1210

B235
A34-10
C4530
D23-20

E45-2

4175

51507
D3420
E23-5
C12100
Al2-62
E4588
C45-168
B23123

1319




