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Problem 4
Skew Binary

It hadbeena yearsinceSwampCountyComputingestablisheda functionalprogramminggroup. Your (non-
functionalprogramming)groupis goingto throw asurprisepartyfor theanniversary. Now thefunctionalfolks really
likeskew binarynumbersfor somereason.“Easyto incrementanddecrement!”they say.

Your taskto to write a programto convertdecimalintegersto skew binaryin theformatthey like. This will help
in makingbannersandotherpartymaterial.

Numberrepresentationsaremadeupof a list of digits. Call thelowestorderdigit therank0 digit, thenext, rank
1, etc. In decimal,digits are0-9, therank0 digit hasweight1, therank1 digit hasweight10,andtherank

�
digit has

weight ����� . In binary, thedigits are0 and1, andtherank
�

digit hasweight ��� .

In skew binary, thedigitsare0, 1, and2, andtherank
�

digit hasweight ���
	���
�� .

rank weight
0 1
1 3
2 7
3 15
4 31
5 63
6 127
7 255
...

...

Allowing thedigit 2 meansthat thereareseveralwaysto representa givennumber. However theconventionis
thata 2 mayonly appearasthelowestranknon-zerodigit. Thismakestherepresentationunique.

Thereareseveralwaysto write binaryor skew binarynumbers:a list of digits; a list of ranksof non-zerodigits;
a list of weightsof non-zerodigits. Youwill beusinga list of ranks,smallestfirst. Eachrankis adecimalinteger, and
is separatedfrom thenext rankby a ‘,’. Thedigit 2 is representedby therankof thedigit appearingtwice in thelist.
Notethatthis meansthatonly thefirst two ranksin thelist maybeequal.A list is startedby a ‘[’ andendedby a ‘]’.
For example,thedecimalnumber5 is: [0,0,1]. Decimal0 is anemptylist: [ ].

Input consistsof decimalnumbers,oneperline, with no leadingor trailing whitespace.Eachnumberwill bein
therange0–100663270.Input is terminatedby end-of-file.

For eachnumber, produceasingleline of outputconsistingof theinputdecimalnumber, with noleadingzerosor
spaces,a singlespace,andtheskew binaryequivalentin list formatwith no leadingor trailing spaces.Within thelist
eachrankshouldhavenoextra leadingzerosor leadingor trailing spaces.



Problem 4
Skew Binary (continued)

Sample Input

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
100663270
512
513
62086533
1000000
2
455
27374
138

Sample Output

0 []
1 [0]
2 [0,0]
3 [1]
4 [0,1]
5 [0,0,1]
6 [1,1]
7 [2]
8 [0,2]
9 [0,0,2]
10 [1,2]
11 [0,1,2]
12 [0,0,1,2]
13 [1,1,2]
14 [2,2]
15 [3]
16 [0,3]
100663270 [0,0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,25]
512 [0,8]
513 [0,0,8]
62086533 [1,3,6,7,9,10,11,13,15,16,19,20,22,23,24]
1000000 [2,5,8,13,15,16,17,18]
2 [0,0]
455 [1,2,5,6,7]
27374 [1,1,3,4,5,6,8,10,12,13]
138 [0,1,2,6]


