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Development of a Minesweeper Application for Teaching Logical Thinking

Yosuke SENTA*!, Toru SAIKI*?

Abstract

With the aim of developing the logical thinking skills of collegians, the authors prototyped an application using the rules
of the Minesweeper game. Minesweeper game is a logical puzzle, similar to Sudoku or Mastermind. The authors believe
that jointly solving logic puzzles is a good way to train engineers for necessary logical thinking skills. However, the
original Minesweeper is not completely a logic puzzle. Depending on the initial distribution of mines, some fields require
guessing. Therefore, the authors developed an algorithm that logically solves Minesweeper. By using this algorithm,
the application can serve a field that does not require guessing to solve. The application has several features for the
development of advanced logical thinking skills. For example, opening a mining panel does not immediately end the game.
Only the instructor’s PC screen shows tips for solving the current situation. By conducting experimental lessons using the
application, the authors concluded that although some ingenuity is required to progress in the classes, this application can
be used to improve logical thinking ability. This paper describes the algorithms for solving the Minesweeper game; the
application’s features, which facilitate the smooth progression of logical thinking classes; and the results of experimental

lessons using the application.

Key Words: Minesweeper, Logic puzzle, Logical thinking skill class

1 [FU&IC

FHONDFHBET ZARKIZEIZER Ly T =7 TR, ~ L Ty yaxreIb—) LS REND
%. TORZEZ, B (3R3%) OMEHPRBEHEEOZNMROMN T Vo T2 L F v 50T - 12t%, T4Rigo 7V —T7&
o THRHBBICHBEN, 8L OHBENHFALEIEIDEEZZIMEADE I F 2175 . ZONAZECADYHO R 21553
%30, Python I &% 7055 I, Maya % W23 AR MN7x 3D ©7 )VOEWEKER R EZIRICTES.

EIEEYE (FH) KA SNV —TRE TRV SOV 2L T e Z{To Tz, iRy b —7 T2Rcigay
Ca—27075 LOBBEIHZANTHS. THIZTO YT IV FIKIGHBNEENDARAIRELEEZTVS. HlZET
075 LAEWED BN 0B, S E TR2HRRETERSHHTE2ETIVEMEL, ZOHBENELWHHERET ST bk
FEEHHEDET. THUIFE S LGHEMNEEZE L 5S> TXW. M SV AL T L IEGBENEZDIFIC A2 £ EZ TV,
HEE 10 S5DEbORI SV L0S5A D) EIFHET . & SICTHOY I F TREHH SOVEFAAAADIRLE DT
B EATDOOMBEZR XL TW5D. BEAMCIZMESZ BHRICHREL, — A9 DIERICHIICHT MFAdT 2hO007z
EEVWET, BEES ~ ST EHRELTELS>TVS. TRV Y7L L TORXRERRE: Hin0EZ % Bk
Ui NICET 2 L8y T — a VeI ZBA B2 T LB H-> TV D TH 5.

CCCTHERDIRFRHEICHOV MmN ZVOTE EETH 5. —~ AT DOIERICH 72D VP LT DODBRIKRTEXEEDTERVE
WIFEW. ESICEIRE L VS e BZEE R AN NG K. E7)L—)VOFHBIC & 207 0 BfHD D 5 O TR UIL—)L
THEOEMBEMENZ L TREL RV, ZOX S BEMFETT/SOVE LT, Bl (FUN—XTL—X: 2T L L&
Eh3) EXAZA Y REFHL T, ThHEDX S /S ZVEDMIRETIRANZ D, —DD/R)Viz e 2 K (2
) BRETHO DT 4 K LI ARWV. Z2TURTE D TSIk B =DV EHF L TOED, X4 VAL =k
EIMEEZT. AV AA—78F 1960 FRITHRIHASNTLUEE 2757 F ™ 7 4+ — LIS, #IEN TV Bk — L
TH5 D, XA VAL —IBEBEICHVBIMOHA L LT, Tu¥ S IV TORETIA VAL =R \BRL Ta S Lzl

Ry b=y TR TR AT A TR
A3 4E10H 16 H 2B



R ENERIZED DDA ¥ AL =37 7 OB —129—

a b c d e f g h.i
A 4 8 7
B 7 9|6 4 -
c|3|5 4 1176
D 2 1 "'l‘.'.' |
E 8
FI7 3
G 3l1]7] [2]9]6 !
H 9 4|3 1 i
11 8 6 Sk

Fig. 1: A typical Sudoku puzzle Fig. 2: Lecture notes for Sudoku class
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Fig. 3: Capture of Minesweeper game (Windows Xp version)
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Fig. 4: Sample of Minesweeper solving process
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Fig. 5: Unsolvable pattern without guess
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Fig. 9: Template sample for logically solving Minesweeper
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Fig. 10: Relation between the number of mine and solvable percentage without guess (30 x 16 panel)
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Fig. 11: Relationship between logically solvable percentage and field size
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Fig. 12: Capture image of the prototype application in this research (left for facilitator, right for student)
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