Problem 7: +9QH
5 Points

Problem ID: plus9gh
Rank: 2

Introduction

You are a small vocaloid producer just starting out in the music industry. With the help of the
one-and-only virtual pop sensation Hatsune Miku herself, you release your debut single to
show the world what you’re made of. But when you come back from the grocery store to buy
leeks for your Miku shrine, you return to find that Cliff L. Biffle has hacked into your Miku
voicebank and now she only sings 99 Bottles of Beer on the Wall instead of your new song

Problem Statement

You’re given N lines of text X, X,, ..., Xy. Find the shortest HQ9+ program that outputs
exactly the given text, or determine that no such program exists.

An HQ9+ program is a string consisting of the following single-character instructions:

Instruction Description

H Output a single line containing Hello, world!

Output a single line containing all of the instructions of the

0 current program being executed (a quine).

9 Output the first six lines of 99 Bottles of Beer on the Wall
(see sample input for examples).

N Increment the accumulator, a variable that is never used.

This instruction outputs nothing.

When an HQ9+ program is executed, instructions are executed from left to right.
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https://www.youtube.com/watch?v=jrgO_9ey53M
https://esolangs.org/wiki/HQ9%2B
https://www.youtube.com/watch?v=FITjBet3dio
https://www.youtube.com/watch?v=Jetn6mHeWDY
https://en.wikipedia.org/wiki/Quine_(computing)
https://99-bottles-of-beer.net/lyrics.html

Input Format

The first line of the input contains a single integer T denoting the number of test cases that
follow. For each test case:

e The first line contains a single integer N denoting the number of lines of text.

e The next N lines each contain one line of text, X,, X,, ..., Xx.

Output Format

For each test case, output the shortest HQ9+ program that outputs exactly the given text. If
there are multiple solutions, output any of them. If there are no solutions, output IMPOSSIBLE

Constraints

1<T<10
1<N <1000
1 < |X;| < 1000 (Lines contain at most 1000 characters)

Lines will contain only ASCII printable characters and spaces.

Lines will not begin or end with space characters.
Lines will not be empty.
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https://www.ascii-code.com/characters/printable-characters

Sample Test Cases

Sample Input

6

1
Hello,
9
Hello,
H++QH9
Hello, world!
99 bottles of
Take one down
98 bottles of
Take one down
97 bottles of
Take one down
7

69 bottles of
Take one down
68 bottles of
Take one down
67 bottles of
Take one down
Hello, world!
10

world!

world!

beer on the
and pass it
beer on the
and pass it
beer on the
and pass it

beer on the
and pass it
beer on the
and pass it
beer on the
and pass it

wall, 99 bottles of beer.
around, 98 bottles of beer
wall, 98 bottles of beer.
around, 97 bottles of beer
wall, 97 bottles of beer.
around, 96 bottles of beer

wall, 69 bottles of beer.
around, 68 bottles of beer
wall, 68 bottles of beer.
around, 67 bottles of beer
wall, 67 bottles of beer.
around, 66 bottles of beer

We're no strangers to love.

You know the rules,

and so do I.

A full commitment's what I'm thinking of.
You wouldn't get this from any other guy.
I just wanna tell you how I'm feeling.

Gotta make you understand.

9Q++QHH
9Q++QHH

Never gonna give you up,
Never gonna run around and desert you.

7

Q000000
Q000000
Q000000
0000000
0000000
0000000

0000000
3

Hello,
HQ+Q
H+QOQ

world!

never gonna let you down.
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https://calico.cs.berkeley.edu/files/calico-fa23/contest/plus9qh/data/sample/sample_00_main.in

Sample Output Download

H

H++QHO9
IMPOSSIBLE
IMPOSSIBLE

Q000000
IMPOSSIBLE

Sample Explanations

Test Case #1:
The HQ9+ program with the single instruction H causes Hello, world! to be outputted,
matching the text given. H is also the shortest program that outputs Hello, world!

Test Case #2:
The only HQ9+ program that produces this text is H++QH9. The program is executed as
follows:

H outputs Hello, world!

2. + increments the accumulator, which has no effect on the output.

3. + increments the accumulator again, which has no effect on the output.
4. @ outputs the source code of the HQ9+ program, which is H++QH9

5. Houtputs Hello, world! again.

6. 9 outputs the first six lines of 99 Bottles of Beer.

Test Case #3:

The output is impossible because the numbers in the verses do not match what is expected.

Test Case #4:
https://www.youtube.com/watch?v=cvhOnX08nRw

Test Case #6:
The quines in the text suggest two conflicting sets of instructions, but a program can only have
one set of instructions. Thus, there is no solution.

© 2023 California Informatics Competition Page 4 of 4
CALICO Fall '23


https://calico.cs.berkeley.edu/files/calico-fa23/contest/plus9qh/data/sample/sample_00_main.ans
https://www.youtube.com/watch?v=cvh0nX08nRw

= 7 B +9QH
57

[BRRIRFF: plus9gh
EEFR: 2

\ =
0 s =

EARENE RITUANTEA, REEMRTRENSRENEB RS TIRNEXZHH, @
HRRRMRTE, BE, SRMOEMHL"REEBIEDIIRE, MRMNREXERRAT

MENZRE, DT, RIS REEE (99 Bottles of Beer on the Wall) , TIAZ{RAY
I (Hello world!) 7., REXRZIENIZTZHMT 242 !

] R i A

@BE NIXE X, X,, ..., Xy, BHREEE—TEBHLAEXEN HQO+ 27, =&
RERXFNREFAFE,

HQ9+ BEFR— THU TR —FIEAMNFNS:

B 1 BH

H BMIHE—1TXZAN Hello, world!

0 BMH—1TESHEENTEFRNMEES — T E74£ ER).

9 i IREh 99 Bottles of Beer on the Wall FEI7TITHIANS (3FHS
RIFSEHARBHAN)

+ 1B 2meR” , IR TITSBEANTE, XFXESTHEE
(EIIAESK

WATHQY+ 27T, HELBMNEZRMRIIT
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https://www.youtube.com/watch?v=jrgO_9ey53M
https://esolangs.org/wiki/HQ9%2B
https://www.youtube.com/watch?v=FITjBet3dio
https://www.youtube.com/watch?v=Jetn6mHeWDY
https://en.wikipedia.org/wiki/Quine_(computing)
https://99-bottles-of-beer.net/lyrics.html
https://99-bottles-of-beer.net/lyrics.html
https://baike.baidu.com/item/%E8%87%AA%E4%BA%A7%E7%94%9F%E7%A8%8B%E5%BA%8F/22763148?fr=aladdin

BIARBIU

WMANE—TEE—TBH T, XeEEUIRAGINEE.
NFE—ThAA:

o FATNEE BN, RRXFRIITH,

o FEM N7, BITEE—1TXE X, X,, ..., Xy,

STl

NTEDNLAL, FaEKERENHQO+EF, (FHAEBHMLATENS., MR7F
E2TEEFENER, WREEPEE—T. NRFAEFEXFER, B
IMPOSSIBLE,

Y12 _\|_|_
HUEST

1<T<10

1<N <1000

1 < [X;| < 1000 (XA1TEZ E4E 1000 DFF)

XARTREHE ASC RIDTEF I F =g,
XAITABEAS B TTREE R
XABATTEENZE,

MREFENEBERNER, BETENE.
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6

1

Hello, world!

9

Hello, world!

H++QHO9

Hello, world!

99 bottles of beer on the wall, 99 bottles of beer.

Take one down and pass it around, 98 bottles of beer on the wall.
98 bottles of beer on the wall, 98 bottles of beer.

Take one down and pass it around, 97 bottles of beer on the wall.
97 bottles of beer on the wall, 97 bottles of beer.

Take one down and pass it around, 96 bottles of beer on the wall.
7

69 bottles of beer on the wall, 69 bottles of beer.

Take one down and pass it around, 68 bottles of beer on the wall.
68 bottles of beer on the wall, 68 bottles of beer.

Take one down and pass it around, 67 bottles of beer on the wall.
67 bottles of beer on the wall, 67 bottles of beer.

Take one down and pass it around, 66 bottles of beer on the wall.
Hello, world!

10

We're no strangers to love.

You know the rules, and so do I.

A full commitment's what I'm thinking of.

You wouldn't get this from any other guy.

I just wanna tell you how I'm feeling.

Gotta make you understand.

9Q++QHH

9Q++QHH

Never gonna give you up, never gonna let you down.

Never gonna run around and desert you.

7

Q000000

Q000000

(0]6]6]6]0]0]0;

(0]6]6]6]0]0]0;

(0]6]6]6]0]0]0;

(0]6]6]6]0]0]0;

(0]6]6]6]6]0]0;

3

Hello, world!

HO+Q

H+QOQ
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https://calico.cs.berkeley.edu/files/calico-fa23/contest/plus9qh/data/sample/sample_00_main.in

7“ ¥1§ IJ Eﬁa'j IIIIZII Download

H

H++QHO9
IMPOSSIBLE
IMPOSSIBLE

Q000000
IMPOSSIBLE

F451752BR

UAFH # 1

HQ9+ FBRNEE—1HES v , MY Hello,world!, 5SEXRBFN, R, EFM
EHEMIE Hello, world! IRERRF.

M ARG #2:

ME—BE% KA X AR HQ9+ 2% R H++QHI, ZIEFHATAUIT:
HE@HjHello, world!

+ IEINRNE, ML TR,

+ BIBINE ML, ML T,

0 HHHQ9+ 2% H++0oH9 RYJRIURS, Bl H++QHI,

H EXRHE Hello, world!,

o EGEMY 6 1THEmH 99 Bottles of Beer IR =",

2

i B # 3:
INHRNHFESRENRT, RBEREFERLIZNT, AMMmE 1MPOSSIBLE,

M ARG #4:
https://www.bilibili.com/video/BV1WK4y1Q7iS/?spm_id_from=333.337.search-card.all.click

I AP #6 :

NAPHEFERFERTMAREPRNES, E—TEFREF—HES. AL, XRENEE
KEVEEFF
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