CS 372

Homework 4

Due date: Friday March 7
Email it to: Robert Xiao (rkx2@cornell.edu) and Yunsong Ggooys@cs.cornell.edu) use
subject line (HWK4-CS372))

1 TheZebraPuzzle

This is a famous logic puzzle adapted from a puzzle attribtgeAlbert Einstein. Five men with fierent nationalities
and with diferent jobs live in consecutive houses on a street. Thesesehaue painted fierent colors. The men
have diferent pets and haveftirent favorite drinks. The Italian lives in the red housee Bpaniard owns a dog. The
computer scientist owns a pet-rock. The Dutchman is a pailtee Englishman drinks tea. The Norwegian lives in
the first house on the left. The green house is on the righteofuthite one. The diplomat lives in the yellow house.
Milk is drunk in the middle house. The owner of the green hairsgks cafee. The Norwegian’s house is next to the
blue one. The violinist drinks orange juice. The fox is in aib® next to the physician. The horse is in the house next
to that of the diplomat.

Who owns a zebra and whose favorite drink is mineral water?

2 What ToDo?

e a) Formulate the problem in CNF. Describe the clauses in eatfprm — like the Latin Square was described
in class (see the course website, Module 3 - Logic RepretiemsaPart 2).

¢ b) Create afile in DIMACS format, using the numbering of thealales as in the table below.

e C) Use a solver (we suggestinisat — follow the link provided under section DIMACS, below) totgbe
satisfying variable assignments.

¢ d) Interpret the solution returned by the solver (i.e., sdlve puzzle: “Who owns a zebra and whose favorite
drink is mineral water?”)

3 What To Turn In?

Email it to: Robert Xiao (rkx2@cornell.edu) and Yunsong Qigooys@cs.cornell.edu use subject line (HWK4-
CS372). You should submit two files:

e The DIMACS file, i.e. point b) above.

e Your write-up: answers to point a) and d) above. For pointldage make sure to include the output of the
solver, the interpretation of the output and the answere@tizzle question.



4 Variables

| Nationality | House | | House Color] | Favorite Drink | | Pet | Job |
Italian 1 1 | Red 26 | ltea 51 | lrock 76 I Diplomat 101
lh2 2 lwhite 27 | loy 52 | ljoree | 77 lcs 102
I H3 3 IGreen 28 | MW 53 IZebra 78 | Physician 103
|H4 4 IBlue 29 IMilk 54 IDog 79 IPajnter 104
IH5 5 IYeHow 30 ICoffee 55 IFox 80 IViolini::x 105
Spaniard Sh1 6 SRed 31 | Stem 56 | Srock 81 Spipomat | 106
Sh2 7 Swhite 32 | So; 57 | SHorse | 82 Scs 107
SH3 8 SGreen 33 SMW 58 SZebra 83 SPhysic‘,ian 108
SH4 9 SBlue 34 SMilk 59 SDog 84 SPajnter 109
SH5 10 SYeHow 35 SCoffee 60 SFo>< 85 SViolini::x 110
Dutchman Du1 11 | DRre 36 | Dyea 61 | Drock 86 DDiplorTﬁt 111
Du2 12 | Dwrite 37 | Doy 62 | Dyorse | 87 Dcs 112
DH3 13 DGreen 38 DMW 63 DZebra 88 DPhys'cian 113
DH4 14 DBIue 39 DMilk 64 DDog 89 DPainter 114
Dus 15 | Dyeliow 40 | Dcof fee 65 | Drox | 90 | Dvioinis | 115
Englishman| Euz 16 | Ere 41 | Etea 66 | Eroxk 91 Ebipomat | 116
Enz 17 | Ewnite 42 | Eo; 67 | Ejorse | 92 Ecs 117
EH3 18 EGreen 43 EMW 68 EZebra 93 EPhys'cian 118
EH4 19 EBIue 44 EMilk 69 EDog 94 EPajnter 119
Ens 20 | Evaiow 45 | Ecoffee 70 | Erox | 95 | Eviainis | 120
Norwegian | Ny 21 | Ngre 46 | Nrea 71 | Ngrock 96 Npiplomat | 121
N2 22 | Nwhite 47 | Noy 72 | Nporse | 97 Ncs 122
NH3 23 NGreen 48 NMW 73 NZebra 98 NPhysjcian 123
NH4 24 NBIue 49 NMilk 74 NDog 99 NPainter 124
Nis 25 | Nyellow 50 | Ncoffee 75 | Nrox | 100 | Nyiging | 125
5 DIMACS

For this assignment, you are to compose a file in DIMACS fortma@blve the Zebra Puzzle in a SAT solver. Fortu-

nately for you, writing CNF clauses DIMACS format is easy.

At the top of the file is a simple header.

p cnf <variables> <clauses>

Each variable should be assigned an integer index. To dymplading, please use the indices from the table
above. Indices start at 1, as 0 is used to indicate the endlafiaec The positive integer represents an instantition of

a variable in a clause, whereas its negation representsgeted instantiation.

For example{ly1 V Srock) @s a clause in a dimacs file shouldtie 81 0.

Once you've produced your dimacs file, follow the instrustiat:

to find its solution.

www. cs.cornell.edu/gomes/COURSES/I NFO372/zebra/index.html



