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[OL HWWL KP N KWF GF(GdKWF GF4F GG P L]L L V KL H[
[OL ILNP P N V P[  

k 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

dp[3][k] 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

dp[4][k] 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 10 

dp[5][k] 2 3 4 5 4 3 2 1 0 1 2 3 4 5 6 7 

dp[6][k] 4 5 4 3 2 3 4 5 4 3 2 1 0 1 2 3 



+

•  5HS SH[L KWF>G Li PL [S
–  I L ]L [OL W VWL [PL V [OL 6 [HISL
–  KWF (G H IL VI[HP LK I f [ OP [P N KWF G I 4F G H K
[OL HWWL KP N KWF GF(GdKWF GF4F GG P L]L L V KL H[
[OL ILNP P N V P[  

k 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

dp[3][k] 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

dp[4][k] 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 10 

dp[5][k] 2 3 4 5 4 3 2 1 0 1 2 3 4 5 6 7 

dp[6][k] 4 5 4 3 2 3 4 5 4 3 2 1 0 1 2 3 



+

•  5HS SH[L KWF>G Li PL [S
–  I L ]L [OL W VWL [PL V [OL 6 [HISL
–  KWF (G H IL VI[HP LK I f [ OP [P N KWF G I 4F G H K
[OL HWWL KP N KWF GF(GdKWF GF4F GG P L]L L V KL H[
[OL ILNP P N V P[  

k 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

dp[3][k] 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

dp[4][k] 5 4 3 2 1 0 1 2 3 4 5 6 7 8 9 10 

dp[5][k] 2 3 4 5 4 3 2 1 0 1 2 3 4 5 6 7 

dp[6][k] 4 5 4 3 2 3 4 5 4 3 2 1 0 1 2 3 



+

•  5HS SH[L KWF>G Li PL [S
–  I L ]L [OL W VWL [PL V [OL 6 [HISL
–  KWF (G H IL VI[HP LK I f [ OP [P N KWF G I 4F G H K [OL
HWWL KP N KWF GF(GdKWF GF4F GG P L]L L V KL H[ [OL
ILNP P N V P[

–  OH[ P KWF>G H IL VI[HP LK I LWLH[LKS W OP N
KWF GF(GdKWF GF4F GG P L]L L V KL H[ [OL ILNP P N V KWF G
•  DL PSS L KLX L [V W O LSLTL [ H[ [OL ILNP P N V [OL

LX L L
–  ;[ [H L !4F G [PTL [V VI[HP KWF (G VT KWF G [O P[
[H L ! T!4F Gd4F> (G [PTL P [V[HS [V VI[HP KWF>G
•  VT [OL V [ HP [ T!4F Gd4F> (G j ( -‐‑‒ OP O PSS i L
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•  9R WR H WLI PFI R FM E SEWWI V2
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–  =N M IUUV ISSV I M I V PM IU M c=TWV SMf
–  =N M IU IS I WV SM4



•  =N M IU ISSV I M I V IS I WV SM4
•  M V M V M PM M MU M VN VWM I VU

–  CMWMI MLS dSS PM c MIL f I M
•  I I M MIL PMU ISS SV M I M I M V W ML

–  7VU LM PM MSI VU P W c I M T M dSSML MNV M
I M 6f I I

–  =N PI O IWP I 8 M IU dSS ISS PM I M U M M M
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•  BV SM U P I M2
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–  DV RM i D I M U PM V ) VS TU 7IWI 2 + 7V 2 PM L IU M#
–  D I M i D UR 7IWI 2 + 7V 2 *#

•  CM V M PM ISSV I VU N VT PM M L IS O IWP PMU WM NV T
VWVSVO IS V

•  EPM TM VTWSM
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•  EPM M IU A -‐‑‒# VS VU
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–  DVS ML IUU UO PM c V f M M N VT VW V V VT O MML S
VUUM UO PMT V PM c VS TUf M M U LM MI UO V LM VN
MTI U UO IWI
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•  CM V UO PM W V ML M
–  D T SI V 8:D
–  V M M PMU I LMILSV R SM# LM M ML L UO 8:D

MS T UI M VU PM WV IUL M TM 8:D
–  7 M M W M LV VLM VU PM UM S LM

•  EPM TM VTWSM
–  EPM TM VTWSM VN MS T UI UO LMILSV R VU VW VN 8:D
–  A ,# NV 8:D MSN
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dir[N][N]'//'direction'allocated'to'the'square 
used[N][N]'//'whether'the'square'is'filled'(false'initially)'
state[N][N]'//'whether'the'square'is'in'the'stack'of'DFS (false'initially)'
bool'dfs(i,j)'{'//'i:'row,'j:'column,'returns'whether'a'deadlock'is'detected 
''if'(used[i][j])'return'false;'
''if'(state[i][j])'{'
''''state[i][j]'='false;'
''''return'true;'
''}'
''state[i][j]'='true;'
''cur_dir'='dir[i][j];'
''for'((i',j')':'squares'to'the'cur_dir'of'(i,j))'{'
'' 'if'(!dfs(i',j'))'{'

'''dir[i'][j']'='cur_dir;'
'''if'(state[i][j])'{'
'''''state[i][j]'='false;'
'''''return'true;'
'''}'else'{'
'''''return'dfs(i,j);'
'''}'
'}'

''}'
''state[i][j]'='false;'
''used[i][j]'='true;'
''output(i,j);'//'reports'that'the'direction'of'(i,j)'is'dir[i][j] 
''return'false;'
}'


