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Problem 1
Find Crypt

The Swamp Count Sheriff ’s Departmenthascapturedseveral computerswhich they think containimportant
evidence.But therearethousandsof files on themandthedatain questionmaybeencrypted.Thetaskof your team
is to write aprogramthatwill analyzeeachfile andproduceareportof thedistributionof bytevaluesin thefile. This,
alongwith otherinformation,will beusedto selectfiles to beinvestigatedfurther.

Considera file to bemadeup of 8-bit bytes(0..255).A compactway of representinga groupof bytevaluesis a
bitmap. That is, for a givencharacter, say‘A’ which hasdecimalvalue65,bit 65 in thebit mapwill beon. It canbe
printedconvenientlyin hexadecimalwith 64characters.For example,agroupconsistingonly of theso-calledprinting
characters(32..126)plusnewline (10) lookslike:

00200000FFFFFFFFFFFFFFFFFFFFFFFE00000000000000000000000000000000

A
�������

testis ameasureof how agroupof numbersaredistributed.In thiscase,thenumbersarethebytevalues.
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where� = 0..255,
�� is thecountof byteswith value� , � is thenumberof bytesin thefile, and� is 256.Also of interest
is thedistributionusingonly thevaluesfoundin thefile. In this case,� is a list consistingof all � where 
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and �
is thelengthof thatlist.

Also calculatea measureof the‘compressed’lengthof thefile. Consideringeachbytevalueto bea symbol,the
numberof bits neededcanbemeasuredby
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where $&%(' � is $&%(' to the base2. Reporttheanswerin bytes,which is the leastintegergreateror equalto theabove
dividedby 8.

Input

Theinput is standardinput terminatedby end-of-file.Notethatthefile is binary, thatis, all characters,including
newlines,aresignificant.

Output

Thereporthastwo fields. Thefirst field is of fixedlength15andcontainsa labelor aninteger, eachleft adjusted.
Any integershouldhavenoleadingzeros.Thesecondfieldcanbeaninteger(againwith noleadingzeros),abitmap,or
afloatingpointnumber, all left adjusted.Useuppercasewhenprintingbitmaps.Theformatof afloatingpointnumber
is onedigit beforethedecimalpoint andthreeafter, with a power-of-tenexponentusinga lower case‘e’, a sign,and
two digits.

Thefirst line hasthelabel‘length’ andthelengthof thefile. Thesecondline hasthelabel‘all’ andthebitmapof
all bytevaluesthatappearin thefile.

Thenext 1-to-5linesdetailthemostcommonlyoccuringbytevaluesin thefile. Thefirst field is aninteger , and
thesecondis thebitmapof all bytevaluesthatoccur , timesin thefile. Print thefivehighestvaluesof , in decending
order. If afile hasfewerthanfivevaluesof , , print only those.Notethattherewill alwaysbeat leastoneline,because
youwill notbegivena zerolengthfile.

Next print a line with thelabel ‘chisq’ andthefloatingpoint valueof the
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test,followedby a line with the
label ‘nzchisq’ andthefloatingpoint valueof the
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testusingonly thevaluesfoundin thefile. Finally, print the

label‘minlen’ andtheestimateof thecompressedlengthof thefile.



Problem 1
Find Crypt (continued)

TheSampleInput is a hex dumpof the samplebinary file. Usethe commandod -A x -t x1 filename to
displaythecontentsof a binaryfile ashexadecimalbytevalues.

SampleInput

000000 20 60 31 32 33 34 35 36 37 38 39 30 2d 3d 5c 7e

000010 21 40 23 24 25 5e 26 2a 28 29 5f 2b 7c 0a 71 77

000020 65 72 74 79 75 69 6f 70 5b 5d 51 57 45 52 54 59

000030 55 49 4f 50 7b 7d 0a 61 73 64 66 67 68 6a 6b 6c

000040 3b 27 41 53 44 46 47 48 4a 4b 4c 3a 22 0a 7a 78

000050 63 76 62 6e 6d 2c 2e 2f 5a 58 43 56 42 4e 4d 3c

000060 3e 3f 0a 65 65 65 65 65 65 65 65 65 65 0a

00006e

SampleOutput

length 110

all 00200000FFFFFFFFFFFFFFFFFFFFFFFE00000000000000000000000000000000

11 0000000000000000000000000400000000000000000000000000000000000000

5 0020000000000000000000000000000000000000000000000000000000000000

1 00000000FFFFFFFFFFFFFFFFFBFFFFFE00000000000000000000000000000000

chisq 4.485e+02

nzchisq 9.945e+01

minlen 88


