
Problem	K.	Sort	Compressed	Strings
Time	Limit:	4	sec

Problem	Statement
There	are	N	strings	s1, s2, …, sN	which	are	compressed	by	rules	below.	Decompress	these	strings,	and	sort	them	in
lexicographical	order.	Since	the	length	of	the	decompressed	string	is	very	long,	you	have	to	answer	the	permutation	
P = (p1, p2, …, pN),	which	is	the	permutation	of	 (1, 2, …, N)	and	satisfies	sp1

≤ sp2
≤ ⋯ ≤ spN

.	If	two
decompressed	strings	si, sj	(i < j)	are	the	same,	 i	must	appear	before	 j	in	P .

We	compress	m-times	repetitions	of	a	non-empty	sequence	 'seq'	into	'm(seq)',	where	m	is	a	natural	number
greater	than	or	equal	to	two	and	the	length	of	'seq'	is	at	least	one.	When	 'seq'	consists	of	just	one	letter	 'c',	we
may	omit	parentheses	and	write	'mc'.	Formally,	a	compressed	string	is	defined	by	following	BNF.

<String>	::=	<Letter>	|	<Number>	<Letter>	|	<Number>	'('	<String>	')'	|	<String>	<String>
<Letter>	::=	'A'	|	'B'	|	…	|	'Z'
<Number>	::=	<Digit>	|	<Number>	'0'	|	<Number>	<Digit>
<Digit>	::=	'1'	|	'2'	|	…	|	'9'

For	example,

'JAGJAGJAGICPCICPCJAGJAGJAGICPCICPCXXXXXXXXXX'

can	be	compressed	into:

'3(JAG)ICPCICPCJAGJAGJAGICPCICPCXXXXXXXXXX'

by	replacing	the	first	occurrence	of	 'JAGJAGJAG'	with	its	compressed	form.	Similarly,	by	replacing	the	following
repetitions	of	'ICPC',	'JAG',	and	'X',	we	get:

'3(JAG)2(ICPC)3(JAG)2(ICPC)10X'

Since	'X'	is	a	single	letter,	parentheses	are	omitted	in	this	compressed	representation.	Finally,	we	have:

'2(3(JAG)2(ICPC))10X'

by	compressing	the	repetitions	of	 '3(JAG)2(ICPC)'.	As	you	may	notice	from	this	example,	parentheses	can	be
nested.

Input
The	input	consists	of	a	single	test	case	of	the	following	format.

N
s1
s2

⋮
sN

The	first	line	consists	of	an	integer	 N	between	1	and	50,	inclusive.	This	represents	the	number	of	compressed
strings.

The	i-th	of	the	following	 N	lines	consists	of	a	compressed	string	 si.	The	length	of	 si	is	at	least	 1,	and	less	than	or
equal	to	2,000.	For	each	si,	the	length	of	the	decompressed	string	is	less	than	or	equal	to	 1010.

Output
Output	N	lines.	If	the	decompressed	 sx	is	the	i-th	lexicographically	smallest	string,	print	 x	in	the	 i-th	line.
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Sample	Input	1 Sample	Output	1
4
3(AB)C
A3(BA)
ABABABC
2(5A)

4
2
1
3

Sample	Input	2 Sample	Output	2
5
2(2(2(2A)))
4(4A)
16A
8A8A
8AA

5
1
2
3
4
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