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#include <stdio.h>

#include <stdlib.h>
#include <time.h>

#include "senkan.h"

void

shoot ()

{
FO009
F005
F003
FOO07
F010
F012
FO11
F013

return;
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#include <stdio.h>

#include <stdlib.h>

#include <time.h>

#include "senkan.h"

void
shoot ()
{
if (lat_flg && kekka == BM)
{
bx = gx;
by = gy;
at_flg = 1;
¥
else if (at_flg && kekka == BH)
{
at_flg = 0;
}
if (at_flg)
{
upAt O ;
3
else
{
random100();
}
return;
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OO0OA O0O000000000 BattleShipDDD
A.1 Practice

A.1.1 practice.py
#!/usr/bin/env python
# -x- coding: utf-8 -x*-

B g s
# Battleship game module

#

# - 0000000 =-=======—————————— oo
# initialization gooon

# - dispositionOfShip OO OODO

#

A e O00D00O00=======————— ===
# displaySubmarine goooooog

# - attackStatement goooobogn

HHFHHAHHH B HHHAFHHBHHH R FH RS HH R H RS H BB H B H R  RH  RRR

import sys
import random

#from shoot import shoot

# 0000

TATE = 10
YOKO = 10
# 00 & 00O
ODD_NUMBER =

EVEN_NUMBER

# 0000

N =0
HIT =1
MISS =2
# 0000
WARSHIP =11
CRUISER =12
DESTROYER = 13
SUBMARINE = 14
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TRANSPORTS

15

BATTLESHIP

[TRANSPORTS, SUBMARINE, DESTROYER, CRUISER, WARSHIP]

# 00O HP

warshipP

cruiserP

destroyerP

submarineP

1
N W W O,

transportsP

submarineFlg = 0O

def initialization ():
global submarineFlg
submarine = [[ N for i in range (0, TATE)] for j in range (0, YOK0)]
if submarineFlg ==
submarineFlg = 1
return submarine [:]
for ship in [warshipP, cruiserP, destroyerP, submarineP, transportsP]:
battleShip = BATTLESHIP.pop()
disposition0fShip (ship, battleShip, submarine)

return submarine [:]

def dispositionOfShip (ship, battleShip, submarine):
shipLength = range (0, ship)
if random.randint (ODD_NUMBER, EVEN_NUMBER) == EVEN_NUMBER:
while 1:
judge = 0
y = random.randint (O, TATE-1)

x = random.randint (0, YOKO-1 - ship)
# J00OOo0bOoo
for i in shipLength:
judge += submarine [y] [x+i]
# 0J00Dood
if judge ==
for i in shipLength:
submarine [y] [x+i] = battleShip
return
else :
while 1:
judge = 0
y = random.randint (0, TATE-1 - ship)
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x = random.randint (0, YOKO0-1)
# 00000000
for i in shipLength:

judge += submarine [y+i] [x]
# 00000
if judge ==

for i in shiplLength:

submarine [y+i] [x] = battleShip

return

def displaySubmarine (table, submarine):
sys.stdout.write (" 1234567 89 10\n")
sys.stdout.write (" ---————————-—————————- \n")

# 00000000
for y in range (TATE):
sys.stdout.write ("%2d" % (y+1))
for x in range (YOKO):
sys.stdout.write ("[|")
attackStatement (y, x, table, submarine)
sys.stdout.write ("|\n")
sys.stdout.write (" ----—--——-——-——-——-—- \n")

def attackStatement (y, x, table, submarine):
if  submarine [y][x] == HIT:
if table [y][x] == WARSHIP:
if warshipP ==
sys.stdout.write ("5")
else :
sys.stdout.write ("1")
elif table [y][x] == CRUISER:
if cruiserP ==
sys.stdout.write ("4")
else :
sys.stdout.write ("1")
elif table [y][x] == DESTROYER:
if destroyerP ==
sys.stdout.write ("3")
else :
sys.stdout.write ("1")
elif table [y][x] == SUBMARINE:
if submarineP ==

sys.stdout.write ("3")
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else :
sys.stdout.write ("1")
elif table [y][x] == TRANSPORTS:
if transportsP ==
sys.stdout.write ("2")
else :
sys.stdout.write ("1")
elif submarine [y][x] == MISS:
sys.stdout.write ("x")
else :

sys.stdout.write (" ")

def leftoverEnemy ():
if (warshipP <= 0 and cruiserP <= 0 and
destroyerP <= 0 and submarineP <= 0 and transportsP <= 0):
sys.stdout.write ("OOOO!")
return True
sys.stdout.write ("O0O = ")
if warshipP > 0: sys.stdout.write ("OO, ")
if cruiserP > 0: sys.stdout.write ("O OO, ")
if destroyerP > 0: sys.stdout.write ("ODOO, ")
if submarineP >
>

if transportsP

0
0
0: sys.stdout.write ("OOO, ")
0: sys.stdout.write ("OOO™")

(

sys.stdout.write

def hitJudgement (table, submarine):
noneAttack = submarine [y] [x]

damage = table [yl [x]
global warshipP, cruiserP, destroyerP, submarineP, transportsP

if noneAttack != N:
return MISS
else:
if damage == WARSHIP:
submarine [y][x] = HIT
warshipP -=1
return WARSHIP
elif damage == CRUISER:
submarine [y][x] = HIT
cruiserP -=1
return CRUISER
elif damage == DESTROYER:
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submarine [y][x] = HIT
destroyerP -=1
return DESTROYER

elif damage == SUBMARINE:
submarine [y][x] = HIT
submarineP -=1
return SUBMARINE

elif damage == TRANSPORTS:
submarine [y][x] = HIT
transportsP -=1

return TRANSPORTS

submarine [y][x] = MISS
return MISS

def hitDisplay (result):

if

result == MISS:

sys.stdout.write ("OO0O !'\n")
return MISS

elif WARSHIP <= result <= TRANSPORTS:

INITIAL_SHOOT
SECOND_SHOOT
FINISH_SHOOT

sys.stdout.write ("OO!")

if  result == WARSHIP and warshipP
sys.stdout.write ("OO OO '\n")
return WARSHIP

elif result == CRUISER and cruiserP
sys.stdout.write ("OOO OO !'\n")
return CRUISER

elif result == DESTROYER and destroyerP
sys.stdout.write ("OOOOO \n")
return DESTROYER

elif result == SUBMARINE and submarineP
sys.stdout.write ("OOOOO '\n")
return SUBMARINE

elif result == TRANSPORTS and transportsP
sys.stdout.write ("OOOOO '\n")
return TRANSPORTS

sys.stdout.write ("\n")

return HIT

1] ]
= O

= 100
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submarine = initialization ()

table initialization ()

leftoverEnemy ()

#shoot (INITIAL_SHOOT, submarine, MISS)

displaySubmarine (table, submarine)

while True:

try:
x = (int (raw_input("OOOOOO X: ™) -1)
y = (int (raw_input("OO0O0O0DO00O Y: ")) -1)
if (0 <= x and x < 10) and (0 <= x and x < 10):

break

except ValueError:

print "OOOOOOO"

result_tmp = hitJudgement (table, submarine)
displaySubmarine (table, submarine)

result = hitDisplay(result_tmp)

print "O0OO0O0O: %d" % (INITIAL_SHOOT+1)

for i in range(SECOND_SHOOT, FINISH_SHOOT):
while True:

try:

x = (int (raw_input("OODOOOO X: ") -1)
y = (int (raw_input("O0OO0OO0O0O0 Y: ")) -1)

if ((0 <= x and x < 10) and (0 <= x and x < 10)) and \

(submarine[y] [x] == 0):
break
except ValueError:

print "Error: JOUODOODOO"
result_tmp = hitJudgement (table, submarine)
displaySubmarine (table, submarine)
result = hitDisplay(result_tmp)
print "O00DO: %4d" % (i+1)
# 00000
if leftoverEnemy ():

break
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sys.stdout.write ("OOOO = %d\n" % i+1)
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A.2  Verification

A.2.1 verification.py
#!/usr/bin/env python
# —-x— coding: utf-8 —*-

B s s s
# Battleship game module

#

L O0000000-======—————————— oo
# initialization ooooo

# - dispositionOfShip OO UODOU

#

# - 0000000 --=======————————————— oo
# displaySubmarine gboooooog

# - attackStatement coooooooo

HEHHH A R R R R R R

import sys
import random

from shoot import shoot

# 0000

TATE = 10
YOKO =10
# 00 & OO
ODD_NUMBER =

EVEN_NUMBER

# 0000

N =0
HIT =1
MISS =2
# 0000
WARSHIP =11
CRUISER =12
DESTROYER = 13
SUBMARINE = 14
TRANSPORTS = 15
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BATTLESHIP

[TRANSPORTS, SUBMARINE, DESTROYER, CRUISER, WARSHIP]

# 0O HP

warshipP

cruiserP

destroyerP

submarineP

]
N W W b O,

transportsP

submarineFlg = 0O

def initialization ():
global submarineFlg
submarine = [[ N for i in range (O, TATE)] for j in range (0, YOKO0)]
if submarineFlg ==
submarineFlg = 1
return submarine [:]
for ship in [warshipP, cruiserP, destroyerP, submarineP, transportsP] :
battleShip = BATTLESHIP.pop()
disposition0fShip (ship, battleShip, submarine)

return submarine [:]

def dispositionOfShip (ship, battleShip, submarine):
shipLength = range (0O, ship)
if random.randint (ODD_NUMBER, EVEN_NUMBER) == EVEN_NUMBER:
while 1:
judge = 0
y = random.randint (0, TATE-1)
x = random.randint (0, YOKO-1 - ship)
# 00000000
for i in shipLength:
judge += submarine [y] [x+i]
# 00000
if judge ==
for i in shipLength:
submarine [y] [x+i] = battleShip
return
else :
while 1:
judge = 0
y = random.randint (0, TATE-1 - ship)
x = random.randint (0, YOKO0-1)
# 00000000
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for i in shipLength:
judge += submarine [y+i] [x]
# 00000
if judge ==
for i in shiplength:
submarine [y+i] [x] = battleShip

return

def displaySubmarine (table, submarine):
sys.stdout.write (" 123456789 10\n")
sys.stdout.write (" --——————————————————- \n")

# 00O04O0ooOOoo
for y in range (TATE):
sys.stdout.write ("%2d" % (y+1))
for x in range (YOKO):
sys.stdout.write ("[|")
attackStatement (y, x, table, submarine)
sys.stdout.write ("[\n")

sys.stdout.write (" ———-——-—————————————o \n")

def attackStatement (y, x, table, submarine):
if  submarine [y][x] == HIT:
if table [y][x] == WARSHIP:
if warshipP ==
sys.stdout.write ("5")
else :
sys.stdout.write ("1")
elif table [y][x] == CRUISER:
if cruiserP ==
sys.stdout.write ("4")
else :
sys.stdout.write ("1")
elif table [y][x] == DESTROYER:
if destroyerP ==
sys.stdout.write ("3")
else :
sys.stdout.write ("1")
elif table [y][x] == SUBMARINE:
if submarineP ==
sys.stdout.write ("3")
else :

sys.stdout.write ("1")
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elif table [y][x] == TRANSPORTS:
if transportsP ==
sys.stdout.write ("2")
else :
sys.stdout.write ("1")
elif submarine [y][x] == MISS:
sys.stdout.write ("x"
else

sys.stdout.write (" ")

def leftoverEnemy ():
if (warshipP <= 0 and cruiserP <= 0 and
destroyerP <= 0 and submarineP <= 0 and transportsP <= 0):
sys.stdout.write ("OO OO !'\n")
return True
sys.stdout.write ("O0O = ")
if warshipP > 0: sys.stdout.write ("OO, ")
if cruiserP sys.stdout.write ("OOO, ")
if destroyerP sys.stdout.write ("OOO, ")

if transportsP

>0
>0
if submarineP > 0: sys.stdout.write ("OO0O, ")
> 0: sys.stdout.write ("OOO")
(

sys.stdout.write

def hitJudgement (table, submarine):
noneAttack = submarine [y] [x]

damage = table [yl [x]
global warshipP, cruiserP, destroyerP, submarineP, transportsP

if noneAttack != N:
return MISS
else:

if damage == WARSHIP:

submarine [y][x] = HIT
warshipP -=1
return WARSHIP

elif damage == CRUISER:
submarine [y][x] = HIT
cruiserP -=1
return CRUISER

elif damage == DESTROYER:
submarine [y][x] = HIT
destroyerP -=1
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return DESTROYER
elif damage == SUBMARINE:
submarine [y][x] = HIT
submarineP -=1
return SUBMARINE
elif damage == TRANSPORTS:
submarine [y][x] = HIT
transportsP -=1
return TRANSPORTS
submarine [y][x] = MISS
return MISS

def hitDisplay (result):
if result == MISS:
sys.stdout.write ("O OO !'\n")
return MISS
elif WARSHIP <= result <= TRANSPORTS:

sys.stdout.write ("O0O !'\n")

if result == WARSHIP and warshipP <=
sys.stdout.write ("OO OO '\n")
return WARSHIP

elif result == CRUISER and cruiserP <=
sys.stdout.write ("OOO OO !'\n")
return CRUISER

elif result == DESTROYER and destroyerP <=
sys.stdout.write ("OOOOO '\n")
return DESTROYER

elif result == SUBMARINE and submarineP <=
sys.stdout.write ("OOOOO '\n")
return SUBMARINE

elif result == TRANSPORTS and transportsP <=
sys.stdout.write ("OOOOO '\n")
return TRANSPORTS

sys.stdout.write ("\n")

return HIT
INITIAL_SHOOT =0
SECOND_SHOOT =1
FINISH_SHOOT = 100

submarine = initialization ()

table = initialization ()
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leftoverEnemy ()

y, x = shoot (INITIAL_SHOOT, submarine, MISS, y, x)
displaySubmarine (table, submarine)

sys.stdout.write (raw_input("Press any key to continue...\n"))

result_tmp = hitJudgement (table, submarine)
displaySubmarine (table, submarine)

result = hitDisplay(result_tmp)

print "O0O %3d OO, X:%d Y:%d" % (1, x, y)

for i in range(SECOND_SHOOT, FINISH_SHOOT):
sys.stdout.write (raw_input("Press any key to continue...\n"))
y, x = shoot (i, submarine, result, y, x) # test:
result_tmp = hitJudgement (table, submarine)
displaySubmarine (table, submarine)
result = hitDisplay(result_tmp)
print "ODO %3d OO, X:%d Y:%d" % (i+1, x, y)
# 00000
if leftoverEnemy ():

break
sys.stdout.write ("OOOO = %d\n" % (i+1))
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A.3 Score

A.3.1 score.py
#!/usr/bin/env python
# —-x— coding: utf-8 —*-

B s s s
# Battleship game module

#

L O0000000-======—————————— oo
# initialization ooooo

# - dispositionOfShip OO UODOU

#

# - 0000000 --=======————————————— oo
# displaySubmarine gboooooog

# - attackStatement coooooooo

HEHHH A R R R R R R

import sys
import random

from shoot import shoot

# 0000

TATE = 10
YOKO =10
# 00 & OO
ODD_NUMBER =

EVEN_NUMBER

# 0000

N =0
HIT =1
MISS =2
# 0000
WARSHIP =11
CRUISER =12
DESTROYER = 13
SUBMARINE = 14
TRANSPORTS = 15
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submarineFlg

sum =0

def initialization ():
global submarineFlg
submarine = [[ N for i in range (0, TATE)] for j in range (0, YOKO)]
if submarineFlg ==
submarineFlg = 1
return submarine [:]
for ship in [warshipP, cruiserP, destroyerP, submarineP, transportsP]:
battleShip = BATTLESHIP.pop()
disposition0fShip (ship, battleShip, submarine)

return submarine [:]

def dispositionOfShip (ship, battleShip, submarine):
shipLength = range (0, ship)
if random.randint (ODD_NUMBER, EVEN_NUMBER) == EVEN_NUMBER:

while 1:
judge = 0
y = random.randint (0, TATE-1)
x = random.randint (0, YOKO-1 - ship)
# 00000000
for i in shipLength:
judge += submarine [y] [x+i]
# 00000
if judge ==
for i in shiplLength:
submarine [y] [x+i] = battleShip
return
else :
while 1:
judge = 0

y = random.randint (0, TATE-1 - ship)
x = random.randint (0O, YOKO-1)
# J0DOOo0oobooo
for i in shipLength:

judge += submarine [y+i] [x]
# 00000
if judge ==

for i in shipLength:

submarine [y+i] [x] = battleShip

return
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def displaySubmarine (table, submarine):
sys.stdout.write (" 1234567 89 10\n")
sys.stdout.write (" ---—————-—-—————————- \n")

# 0000O0O0OD
for y in range (TATE):
sys.stdout.write ("%2d" % (y+1))
for x in range (YOKO):
sys.stdout.write ("[|")
attackStatement (y, x, table, submarine)
sys.stdout.write ("[\n")

sys.stdout.write (" --—-——-——-——————————- \n")

def attackStatement (y, x, table, submarine):
if  submarine [y][x] == HIT:
if  table [y][x] == WARSHIP:
if warshipP ==
sys.stdout.write ("5")
else :
sys.stdout.write ("1")
elif table [y][x] == CRUISER:
if cruiserP ==
sys.stdout.write ("4")
else :
sys.stdout.write ("1")
elif table [y][x] == DESTROYER:
if destroyerP ==
sys.stdout.write ("3")
else :
sys.stdout.write ("1")
elif table [y][x] == SUBMARINE:
if submarineP ==
sys.stdout.write ("3")
else :
sys.stdout.write ("1")
elif table [y][x] == TRANSPORTS:
if transportsP ==
sys.stdout.write ("2")
else :
sys.stdout.write ("1")
elif submarine [y][x] == MISS:
sys.stdout.write ("x")

else :
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sys.stdout.write (" ")
def leftoverEnemy ():
if (warshipP <= 0 and cruiserP <= 0 and
destroyerP <= 0 and submarineP <= O and transportsP <= 0):

return True

def hitJudgement (table, submarine):
noneAttack = submarine [y] [x]

damage = table [y] [x]

global warshipP, cruiserP, destroyerP, submarineP, transportsP

if noneAttack != N:
return MISS
else:

if damage == WARSHIP:

submarine [y][x] = HIT
warshipP -=1
return WARSHIP

elif damage == CRUISER:
submarine [y][x] = HIT
cruiserP -=1

return CRUISER
elif damage == DESTROYER:

submarine [y][x] = HIT
destroyerP -=1
return DESTROYER

elif damage == SUBMARINE:
submarine [y][x] = HIT
submarineP -=1

return SUBMARINE
elif damage == TRANSPORTS:
submarine [y][x] = HIT
transportsP =1
return TRANSPORTS
submarine [y][x] = MISS
return MISS

def hitDisplay (result):
if result == MISS:
return MISS
elif WARSHIP <= result <= TRANSPORTS:

54



if result == WARSHIP and warshipP <= 0:
return WARSHIP

elif result == CRUISER and cruiserP <= 0:
return CRUISER
elif result == DESTROYER and destroyerP <= 0:

return DESTROYER

elif result == SUBMARINE and submarineP <= 0:
return SUBMARINE

elif result == TRANSPORTS and transportsP <= O:
return TRANSPORTS

return HIT

for nplay in range(0, 100):
# 0O HP

warshipP

cruiserP

destroyerP

submarineP

]
N W W b O,

transportsP
BATTLESHIP = [TRANSPORTS, SUBMARINE, DESTROYER, CRUISER, WARSHIP]
INITIAL_SHOOT =0

SECOND_SHOOT 1

FINISH_SHOOT 100

# 000

y=0

x=0

submarine = initialization ()

table = initialization ()

submarineFlg = 0

y, x = shoot (INITIAL_SHOOT, submarine, MISS, y, x)
result_tmp = hitJudgement (table, submarine)

result = hitDisplay(result_tmp)

for i in range(SECOND_SHOOT, FINISH_SHOOT):
y, x = shoot (i, submarine, result, y, x) # test:
result_tmp = hitJudgement (table, submarine)
result = hitDisplay(result_tmp)
# 00000
if leftoverEnemy ():
break
sum = sum + i+l

print "%3d JO0OO0O0O: OOO0O %3d O" % (nplay+i, i)
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sys.stdout.write ("OOOOO0O = %3.2d\n" % (sum / 100))

56



A4 O0OOO0ODOOOOO

A.4.1 senkan.py
def shoot (attackTimes, submarine, attackResult, y, x):

return y, x
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A5 O000D0O0OOOODOODOOO

A.5.1 samplel.py

def shoot (attackTimes, submarine, attackResult):
import random
global y,x
while 1:

y = random.randint (0, 9)

x = random.randint (0, 9)
if submarinely] [x] ==

return y, X

A.5.2 sample2.py
def shoot (attackTimes, submarine, attackResult):
global y, x, point_flg
if attackTimes > O:
x += 4
else :
point_flg = 0
y=0

x =0

if x >= 10:

+=1

point_£flg

if y >= 10:
if  (point_flg == 0):
point_flg += 1
y=20

x = point_flg
elif (point_flg == 1):
point_flg += 1

y=0

x = point_flg
elif (point_flg == 2):
point_flg += 1

y=0

x = point_flg
elif (point_flg == 3):
point_flg += 1

y=20

o8



x = point_flg

return y, x
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A.5.3 sample3.py

def shoot (attackTimes, submarine, attackResult):
global y, x
y = attackTimes / 10
x = attackTimes % 10

return y, X
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A6 OOOOOOOOO

A.6.1 issue.py
def shoot (attackTimes, submarine, attackResult):
global y, x
if attackTimes == 50:
y=0
x =1

elif 0 < attackTimes and attackTimes < 50:
if y % 2==0:
if x+2 >= 10:

y +=1

x =1
else :

x += 2

else:
if x+2 >= 10:

y+=1

x =0
else :

X += 2

elif 50 <= attackTimes :
if y % 2==0:
if x+2 >= 10:

y +=1
x =0
else :
X += 2
else:
if x+2 >= 10:
y +=1
x =1
else :
x += 2
else :
=0
=0

return y, X
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O00B O0DO0O0OO0OOODODOOODOOODOOO
B.1l 00O0OOOOOO

B.1.1 mine.h

#define TATE 10 /* OO0OOOO TATEx YOKO */
#define YOKO 10

#define NUMB 5 /+ OO (O0DO) OO NUMB =/

#tdefine NOP 11 /¥ 00000000000 =/
#define NOBOMB O
#tdefine BOMB 99

#define TRUE 1

#define FALSE O
#define OUT 99
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B.2 Verification

B.2.1 minemainl.c
#include <stdio.h>
#include <time.h>

#include "mine.h"

void panelopen(int panel [TATE] [YOKO], int *x, int *y, int init);

void createpanel(int orgpanel [TATE] [YOKO]);

void initpanel(int panel [TATE] [YOK0]);

int checkbomb(int orgpanel [TATE] [YOKO], int x, int y);

int checkpanel(int panel[TATE] [YOKO], int x, int y);

void setpanel(int orgpanel [TATE] [YOKO], int panel [TATE] [YOKO], int x, int y);
void printpanel(int panel [TATE] [YOKO], int orgpanel [TATE] [YOKO]) ;

int main(void)
{
int orgpanel [TATE] [YOKO], panel[TATE] [YOKO];

int i, x=0, y=0, max, check;

max = TATE * YOKO - NUMB; /+ D0OOOOOOOOO %/

srand ((int)time (NULL));

createpanel (orgpanel); /* O (TATE)ODO (YOKO)O O OO (NUMB) DO DOOOO */
initpanel (panel);
for (i = 1; i <= max; i++) {
panelopen(panel, &x, &y, i); /* OOOOOODO panelopen 0O OO0 =/
check = checkbomb(orgpanel,x,y);
if (check == 1) { /¥ 00000000000 */
printf("%3d 00 : (%2d,%2d)---BOMB!\n", i, x, y);

break;

} else if(check == 99 || checkpanel(panel,x,y) == 99) {
i--; / 00000000000000000000 =/
continue;

} else { /¥ 0000000000000 =/

printf("%3d 00 : (%2d,%2d)\n", i, x, y);
setpanel (orgpanel ,panel,x,y) ;

}

putchar(°\n’);

printpanel(panel, orgpanel);
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putchar (°\n’);

void createpanel(int panel[][10])
{
int i, j;

int t, y;

for(i = 0; i < 10; i++) {
for(j = 0; j < 10; j++) {
panel[i] [j1 = NOBOMB;

while(i <= 5) {
t = rand() % 10;
y = rand() % 10;
if (panel[t] [yl == 99) {
continue;
} else {
panel[t] [yl = BOMB;

void initpanel (int panel [TATE] [YOK0])
{

int i, j;

for(i = 0; i < TATE; i++) {
for(j = 0; j < YOKO; j++) {
panel[il [j]1 = NOP;

int checkbomb(int panel[][10], int x, int
{

if (x <0 || x > 10) return 0UT;

if (y <0 || y >= 10) return OUT;

y)
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if (panellx][y] == 99) {
return TRUE;

}

return FALSE;

int checkpanel(int panel[TATE] [YOKO], int x, int y)

{
int n;
n = panel[x] [y];
if (n < 9) {
return 0OUT;
}
else {
return TRUE;
}
}

void setpanel(int orgpanel [TATE] [YOKO], int panel[TATE] [YOKO], int x, int y)
{

int num = O;

if(x > 0) {
if (orgpanel[x-1] [y] == 99) num++;
if(y > 0) {if(orgpanel [x-1] [y-1]
if(y < 9) {if(orgpanel[x-1] [y+1]
}
if(y > 0) {if(orgpanel[x][y-1] == 99) num++;}
if(y < 9) {if(orgpanel [x] [y+1]
if(x < 9) {
if (orgpanel [x+1] [y] == 99) num++;
if(y > 0) {if (orgpanel [x+1] [y-1]
if(y < 9) {if (orgpanel[x+1] [y+1]

99) num++;}

99) num++;}

= 99) num++;}

99) num++;}

= 99) num++;}

panel[x] [y] = num;

void printpanel(int panel [TATE] [YOKO], int orgpanel [TATE] [YOKO])
{
int 1i,j;

for(i = 0; i < TATE; i++) {
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for(j = 0; j < YOKO; j++) {
if (orgpanel[i] [j] == BOMB) {
printf ("B ");
} else if(panel[i] [j] == NOP) {
printf ("= ");
} else {
printf("%d ", panellil[j1);
}
}
putchar(’\n’);
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B.3 Score

B.3.1 minemain100.c
#include <stdio.h>
#include <time.h>

#include "mine.h"

#define KURIKAESI 10000

void panelopen(int panel [TATE] [YOKO], int *x, int *y, int init);

void createpanel(int orgpanel [TATE] [YOKO]) ;

void initpanel(int panel [TATE] [YOKO]);

int checkbomb(int orgpanel[TATE] [YOKO], int x, int y);

int checkpanel(int panel [TATE] [YOKO], int x, int y);

void setpanel(int orgpanel [TATE] [YOKO], int panel [TATE] [YOKO], int x, int y);
void printpanel(int panel[TATE] [YOKO], int orgpanel [TATE] [YOKO]) ;

int main(void)

{
int orgpanel [TATE] [YOKO], panel [TATE] [YOKO];
int i, x=0, y=0, max, checkb, checkp;

int kaisu, seikou, avek;

max = TATE * YOKO - NUMB; /x OO OOO0O0OOO0O0O %/
seikou = 0;
avek = 0;

srand ((int)time (NULL));

for (kaisu = 1; kaisu <= KURIKAESI; kaisu++) {
createpanel (orgpanel); /* 0O (TATE)O O (YOKOOO OOO (NUMB) DDOODOOO =/
initpanel (panel);
for (i = 1; i <= max; i++) {
panelopen(panel, &x, &y, i); /* OOOOOODO panelopen 0O OO0 =/
checkb = checkbomb (orgpanel,x,y) ;

checkp = checkpanel(panel,x,y);
if (checkb == TRUE) { /+ 0D00000Ooooog =/
/*
printf("%3d 00 : (%2d,%2d)---BOMB!\n", i, x, y);
*/
break;
} else if(checkb == QUT || checkp == 0UT) {
i--; /x 00000000000000000000 */
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continue;

} else { /* 0000000000000 =/
/*
printf("%3d 0 0 : (%2d,%2d)\n", i, x, y);
*/
setpanel (orgpanel,panel,x,y) ;
}

printf ("%3d 00O %2d\n", kaisu, i-1);
/%
putchar(’\n’);
printpanel (panel, orgpanel);
putchar(’\n’);
*/
if (i > max) {
seikou++;
}
avek = avek + i - 1;
}
printf("00 000 %d\n", seikou);
printf ("O00000%6.2f\n", (float)avek / KURIKAESI);

void createpanel(int panel [TATE] [YOKO])

{

int i, j;

int t, y;

for(i = 0; i < TATE; i++) {
for(j = 0; j < YOKO; j++) {
panel[i] [j] = NOBOMB;

while(i <= NUMB) {
t = rand() % TATE;
y = rand() % YOKO;
if (panel[t] [y] == BOMB) {
continue;
} else {
panel([t] [y] = BOMB;
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void initpanel(int panel [TATE] [YOK0])
{

int i, j;

for(i = 0; i < TATE; i++) {
for(j = 0; j < YOKO; j++) {
panel[i] [j] = NOP;

int checkbomb(int panel [TATE] [YOKO], int x, int y)

{
if (x < 0 || x >= TATE) return 0OUT;
if (y < 0 || y >= YOKO) return OUT;

if (panel[x][y] == BOMB) {
return TRUE;

¥
return FALSE;

int checkpanel(int panel[TATE] [YOKO], int x, int y)

{
int n;
n = panel([x][y];
if (n < 9) {
return 0OUT;
¥
else {
return TRUE;
}
}

void setpanel(int orgpanel [TATE] [YOKO], int panel[TATE] [YOKO], int x, int y)
{

int num = O;
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if(x > 0) {

if (orgpanel [x-1] [y] == BOMB) num++;

if(y > 0) {if (orgpanel[x-1] [y-1] == BOMB) num++;}

if(y < YOKO-1) {if(orgpanel[x-1] [y+1] == BOMB) num++;}
}
if(y > 0) {if (orgpanel[x][y-1] == BOMB) num++;}
if(y < YOKO-1) {if(orgpanel[x][y+1] == BOMB) num++;}
if (x < TATE-1) {

if (orgpanel [x+1] [y] == BOMB) num++;

if(y > 0) {if(orgpanel[x+1] [y-1] == BOMB) num++;}

if(y < YOKO-1) {if(orgpanel[x+1] [y+1] == BOMB) num++;}

panel [x] [y] = num;

void printpanel(int panel [TATE] [YOKO], int orgpanel [TATE] [YOKO])
{
int i,j;
for(i = 0; i < TATE; i++) {
for(j = 0; j < YOKO; j++) {
if (orgpanel[i] [j] == BOMB) {
printf ("B ");
} else if(panelli] [j] == NOP) {
printf("- ");
} else {
printf("%d ", panellil[j1);

}
putchar(’\n’);
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B4 00O0OOOODODOOODO

B.4.1 panelopen.c
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OO0 C 0000000 Battle Ship OO O

Cl Dooooood

C.1.1 senkan.h
#include <stdio.h>
#include <stdlib.h>

#include <time.h>

#define N O // 000

#define BM 1 // OO

#define BH 2 // 0OO

#define SK 11 // length:5 O0OO0O
#define JK 12 // length:4 OO DOODO
#define KK 13 // length:3 0O OO0
#define SM 14 // length:3 OOOOO
#define YS 15 // length:2 OO OO0

#define FO010 if(i==1){fun_c++; up = fun_c;} if (up==at_£flg){upAt(O;}

#define FO11 if (i==1){fun_c++; rig
#define F012 if (i==1){fun_c++; dow
#define FO13 if (i==1){fun_c++; lef

#define FO00 if (SK<=kekka&&kekka<=YS) {

at_£flg=0;
}

if (i!=1&&0<at_flg&&at_flg<fun_c+1) {

if (up==at_£flg&&gx-1<0) {
at_flg++;

} else if(rig==at_flg&&10<=gy+1) {

at_flg++;

} else if(dow==at_flg&&10<gx+1) {

at_flg++;

} else if(lef==at_flg&&gy-1<0) {

at_flg++;

}
if (kekka==BM && O<fun_c) {
if (0<fun_c&&at_flg==0) {
at_flg++;bx=gx;by=gy;
} else if(at_flg==fun_c+1)
at_flg=0;

{

fun_c;} if(rig==at_flg){rightAt();}
fun_c;} if (dow==at_flg){downAt();}
fun_c;} if (lef==at_flg){leftAt();}

P A G T g R R G g
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}
} else {
random100() ;

#define F0O1 if (SK<=kekka&&kekka<=YS) {
at_flg=0;
}
if (i!=1&&0<at_flg&&at_flg<fun_c+1) {
if (up==at_flgk&gx-1<0) {
at_flg++;
} else if(rig==at_flg&&10<=gy+1) {
at_flg++;
} else if(dow==at_flg&&10<gx+1) {
at_flg++;
} else if (lef==at_flg&l&gy-1<0) {
at_flg++;

}
if (kekka==BM && O<fun_c) {
if (0<fun_c&&at_flg==0) {
at_flg++;bx=gx;by=gy;
} else if(at_flg==fun_c+1) {
at_£f1g=0;
¥
} else {
oneSkip();

#define F002 if (SK<=kekka&&kekka<=YS) {
at_flg=0;
}
if (i!=1&&0<at_flg&&at_flg<fun_c+1) {
if (up==at_flgk&gx-1<0) {
at_flg++;
} else if(rig==at_flg&&10<=gy+1) {
at_flg++;
} else if(dow==at_flg&&10<gx+1) {
at_flg++;
} else if (lef==at_flg&&gy-1<0) {
at_flg++;
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if (kekka==BM && O<fun_c) {

if (0O<fun_c&&at_flg==0) {
at_flg++;bx=gx;by=gy;

} else if(at_flg==fun_c+1) {
at_fl1g=0;

} else {
twoSkip();

#define FO003 if (SK<=kekka&&kekka<=YS) {
at_flg=0;
}
if (11=1&&0<at_flg&&at_flg<fun_c+1) {
if (up==at_flg&&gx-1<0){
at_flg++;

} else if (rig==at_flgk&10<=gy+1) {

at_flg++;

} else if(dow==at_flgk&10<gx+1) {

at_flg++;
} else if (lef==at_flg&l&gy-1<0) {
at_flg++;

}
if (kekka==BM && O<fun_c) {
if (0<fun_c&&at_flg==0) {
at_flg++;bx=gx;by=gy;
} else if(at_flg==fun_c+1) {
at_flg=0;
}
} else {
twoRight () ;

#define F004 if (SK<=kekka&&kekka<=YS){
at_flg=0;
}
if (11=1&&0<at_flg&&at_flg<fun_c+1){
if (up==at_flg&&gx-1<0){
at_flg++;
3
else if (rig==at_flg&&10<=gy+1){
at_flg++;
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else if (dow==at_flg&&10<gx+1){
at_flg++;

}

else if (lef==at_flgk&gy-1<0){
at_flg++;

}
if (kekka==BM && O<fun_c){
if (0<fun_c&&at_flg==0){
at_flg++;bx=gx;by=gy;

}
else if (at_flg==fun_c+1){
at_£flg=0;
}
}
elseq{
threeSkip();
}

#define FO005 if (SK<=kekka&&kekka<=YS){
at_flg=0;
}
if (i!=1&&0<at_flg&&at_flg<fun_c+1){
if (up==at_flg&&gx-1<0){
at_flg++;
}
else if(rig==at_flg&&10<=gy+1){
at_flg++;
}
else if (dow==at_flg&&10<gx+1){
at_flg++;
}
else if (lef==at_flg&&gy-1<0){
at_flg++;

}
if (kekka==BM && O<fun_c){
if (0<fun_c&&at_flg==0){
at_flg++;bx=gx;by=gy;

¥

else if (at_flg==fun_c+1){
at_flg=0;

}

(0]
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}
elseq{
threeRight () ;

#define F006 if (SK<=kekka&&kekka<=YS){
at_flg=0;
}
if (i!'=1&&0<at_flg&&at_flg<fun_c+1){
if (up==at_flg&&gx-1<0){

at_flg++;

}

else if(rig==at_flg&&10<=gy+1){
at_flg++;

}

else if (dow==at_flg&&10<gx+1){
at_flg++;

¥

else if(lef==at_flgk&gy-1<0){
at_flg++;

}

}
if (kekka==BM && O<fun_c){
if (0<fun_c&&at_flg==0){
at_flg++;bx=gx;by=gy;

}
else if (at_flg==fun_c+1){
at_flg=0;
}
}
elseq{
fourSkip();
}

#define FOO07 if (SK<=kekka&&kekka<=YS){
at_flg=0;
}
if (i!=1&&0<at_flg&&at_flg<fun_c+1){
if (up==at_flg&&gx-1<0){
at_flg++;
}
else if(rig==at_flg&&10<=gy+1){
at_flg++;
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}
else if (dow==at_flg&&10<gx+1){

at_flg++;

}

else if(lef==at_flgk&gy-1<0){
at_flg++;

}

}
if (kekka==BM && O<fun_c){
if (O<fun_c&&at_£flg==0){
at_flg++;bx=gx ; by:gy’

}
else if (at_flg==fun_c+1){
at_flg=0;
}
}
else{
fourRight () ;
}

#define F008 if (SK<=kekka&&kekka<=YS){
at_flg=0;
}
if (i!=1&&0<at_flg&&at_flg<fun_c+1){
if (up==at_flg&&gx-1<0){

at_flg++;

}

else if (rig==at_flg&&10<=gy+1){
at_flg++;

¥

else if (dow==at_flg&&10<gx+1){
at_flg++;

}

else if(lef==at_flgk&gy-1<0){
at_flg++;

}

}
if (kekka==BM && O<fun_c){
if (0<fun_c&&at_flg==0){
at_flg++;bx=gx;by=gy;
}
else if (at_flg==fun_c+1){
at_£fl1g=0;
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T

elseq{
0ddSkip();

}

#define FO09 if (SK<=kekka&&kekka<=YS){
at_£flg=0;
}
if (i!=1&&0<at_flg&&at_flg<fun_c+1){
if (up==at_£flgk&gx-1<0){

at_flg++;

}

else if (rig==at_flg&&10<=gy+1){
at_flg++;

}

else if (dow==at_flg&&10<gx+1){
at_flg++;

}

else if (lef==at_flgk&gy-1<0){
at_flg++;

}

}
if (kekka==BM && O<fun_c){
if (0<fun_c&&at_flg==0){
at_flg++;bx=gx;by=gy;

}
else if (at_flg==fun_c+1){
at_£flg=0;
¥
}
elseq{
evenSkip() ;
}

extern int tsb[10][10], sb[10][10];
extern int skp, jkp, kkp, smp, ysp;
extern int gx, gy;

extern int i, kekka, k;

extern int bx, by;

extern int fun_c, at_flg;

extern int up, rig, dow, lef;

78

P

P S Y R R R G P R - A S R R e N



C2 DOOOOOOOoOoOOO

C.2.1 function.c
#include <stdio.h>
#include <stdlib.h>

#include "senkan.h"

extern int tsb[10][10], sb[10] [10];
extern int skp, jkp, kkp, smp, ysp;
extern int gx, gy;

extern int i, kekka;

extern int bx, by, at_flg;

void random100Q);
void oneSkip();
void twoSkip();
void twoRight();
void threeSkip();
void threeRight();
void fourSkip();
void fourRight();
void oddSkip();
void evenSkip();
void upAt();

void rightAt();
void downAt();
void leftAt();

void random100()

{
do
{
gx = rand() % 10;
gy = rand() % 10;
} while(sblgx][gyl !'= N);
return;
}

void oneSkip()
{
int tate, yoko;
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static int finish[10] [10] =

{ {1, O’ 1’ 0, 1) O’ 1, O) 1’ 0}’

{1, 0, 1,0, 1, 0, 1, 0, 1, O},
{1, 0, 1, 0,1, 0, 1, 0, 1, O},
{1, 0, 1,0, 1, 0,1, 0, 1, 0},
{1, 0, 1, 0,1, 0,1, 0, 1, O},
{1, 0,1, 0,1, 0,1, 0, 1, 0},
{1, 0, 1, 0, 1, 0, 1, O, 1, O},
{1, 0,1,0,1, 0,1, 0, 1, 0},
{1, 0, 1,0, 1, 0, 1, 0, 1, 0},
{1, 0,1, 0,1, 0,1, 0, 1, O}

0; tate < 10; tate++)

for(tate

0; yoko < 10; yoko++)

for (yoko

if (finish[tate] [yoko] == 1 && sb[tate] [yoko] == N)

gx = tate;

gy

yoko;

return;

return;

void twoSkip()

int tate, yoko;

static int finish[10] [10] =

{ {1, 0) O’ 1, O) O’ 1, O) O’ 1},

{1, 0, 0, 1, 0, O, 1, 0, O, 1},

{1, O) O’ 1, O) O’ 1, O) O’ 1}’

{1, 0,0,1,0,0,1,0,0, 1},

{1, O, O’ 1) O, O! 1) O, O! 1}’
{1, O, O’ 1’ O, O’ 1’ O, O’ 1},

{1, 0, 0, 1, 0, O, 1, 0, O, 1},

{1, O) O’ 1, O) O’ 1, O) O’ 1}’

{1’ O’ O’ 1’ O’ O) 1’ O’ O) 1}’

{1’ O, O’ 1’ O, O’ 1, O, O’ 1}’
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for(tate = 0; tate < 10; tate++)

{
for(yoko = 0; yoko < 10; yoko++)
{
if (finish[tate] [yoko] && sb[tate] [yoko] == N)
{
gx = tate;
gy = yoko;
return;
}
}
}
return;

void twoRight ()
{
int tate, yoko;
static int finish[10][10]

{{, 0, 0,1, 0,0,1, 0, 0, 1},
{0, 1, 0, 0, 1, O, O, 1, O, OF,
{0, 0, 1, 0, 0, 1, 0, O, 1, O},
{1, 0, 0, 1, 0, 0, 1, O, O, 13},
{0, 1, 0, 0, 1, 0, O, 1, O, O},
{0, 0, &1, 0, 0, 1, 0, O, 1, O},
{1, 0, 0, 1, 0, 0, 1, O, O, 1%},
{0, 1, 0, 0, 1, 0, 0, 1, O, O},
{0, 0, 1, 0, 0, 1, 0, O, 1, OF},
{1, 0, 0, 1, 0, O, 1, 0, O, 1},

3

for(tate = 0; tate < 10; tate++)
{
for(yoko = 0; yoko < 10; yoko++)
{
if (finish[tate] [yoko] && sb[tate] [yoko] == N)

{
gx = tate;
gy = yoko;
return;

}
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return;

void threeSkip()

int tate, yoko;

static int finish[10] [10]

{{1, 0,0,0,1,0,0,0,1, 0},

{1, 0, 0, 0, 1, 0, 0, O, 1, O},
{1, 0, 0, 0,1, 0, 0, 0, 1, O},
{1, 0, 0, 0, 1, 0, O, O, 1, O},
{1, 0, 0, 0, 1, 0, O, O, 1, O},
{1, 0, 0, 0, 1, 0, O, O, 1, O},
{1, 0, 0, 0, 1, 0, O, O, 1, O},
{1, 0, 0, 0, 1, 0, O, O, 1, O},
{1, 0, 0, 0, 1, 0, O, O, 1, O},
{1, 0, 0, 0, 1, 0, O, O, 1, O},

0; tate < 10; tate++)

for(tate

0; yoko < 10; yoko++)

for(yoko

if (finish[tate] [yoko] && sb[tate] [yoko] == N)

gx = tate;

gy

yoko;

return;

return;

void threeRight ()

int tate, yoko;

static int finish[10] [10]

{{1, 0,0,0,1,0,0,0,1, 0},

{0, 1) O’ 0, O) 1’ 0, O) O’ 1}’

{0’ O’ 1’ 0’ O’ O) 1’ O’ O) 0}’

{0’ O, O’ 1’ O, O’ 0, 1, O’ 0}’

{1’ O, O’ 0’ 1, O’ 0’ O, 1’ 0})
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{0, 1, O’ 0, O, 1! 0, O, O! 1}’

{0! O) 1’ 0, O, O’ 1! O, O’ 0}!
{0, 0, 0, 1, 0, 0, 0, 1, O, O},

{1, O) O’ 0, 1) O’ 0, O) 1’ 0}’
{0, 1, 0, 0, 0, 1, 0, 0, O, 1},

0; tate < 10; tate++)

for(tate

0; yoko < 10; yoko++)

for(yoko

if (finish[tate] [yoko] && sb[tate] [yoko] == N)

gx = tate;

gy

yoko;

return;

return;

void fourSkip()

int tate, yoko;

static int finish[10] [10]

{{1, 0,0,0,0,1,0, 0,0, 0},

{1, O) O’ 0, O) 1’ 0, O) O’ 0}’

{1’ O’ O’ 0’ O’ 1) 0’ O’ O) 0}’

{1’ O, O’ 0’ O, 1’ 0, O, O’ 0}’

{1’ O, O’ 0’ O, 1’ 0’ O, O’ 0})

{1, 0, 0, 0, 0, 1, 0, O, O, O},

{1, O) O’ 0, O) 1’ 0, O) O’ 0},

{1, 0, 0, 0, 0, 1, 0, O, O, O},

{1, O) O’ 0, O) 1’ 0, O) O’ 0}’

{1, 0, 0, 0, 0, 1, 0, 0, 0, O},

0; tate < 10; tate++)

for(tate

0; yoko < 10; yoko++)

for(yoko

if (finish[tate] [yoko] && sb[tate] [yoko] == N)
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gx = tate;
gy = yoko;
return;
}
¥
}
return;

void fourRight()
{
int tate, yoko;
static int finish[10][10]

{{1, 0, 0, 0,0, 1,0, 0,0, 0},
{0, 1, 0, 0, 0, 0, 1, 0, O, 0},
{0, 0, 1, 0, 0, 0, 0, 1, O, 0},
{0, 0, 0, 1, 0, 0, 0, O, 1, 0},
{0, 0, 0, 0, 1, 0, 0, 0, O, 1},
{1, 0, 0, 0, 0, 1, 0, O, O, 0},
{0, 1, 0, 0, 0, 0, 1, 0, 0, 0},
{0, 0, 1, 0, 0, 0, 0, 1, O, 0},
{0, 0, 0, 1, 0, 0, 0, O, 1, 0},
{0, 0, 0, 0, 1, 0, 0, 0, O, 1},

};

for(tate = 0; tate < 10; tate++)

{
for(yoko = 0; yoko < 10; yoko++)
{
if (finish[tate] [yoko] && sb[tate] [yoko] == N)
{
gx = tate;
gy = yoko;
return;
}
3
}
return;

void oddSkip()
{
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int tate, yoko;

static int finish[10] [10]

{{1,0,1,0,1,0,1, 0,1, 0},

{0, 1) O’ l, O) 1’ 0, 1) O’ 1}’

{1, 0,1,0,1,0,1, 0,1, 0},
{0’ 1, O’ 1’ O, 1’ 0’ 1, O! 1}’

{1’ O, 1’ 0’ 1, O’ 1’ O, 1’ 0})
{0, 1, 0, 1, 0, 1, 0, 1, O, 1},

{1, O) 1’ 0, 1) O’ 1, O) 1’ O},
{0, 1, 0, 1, 0, 1, 0, 1, O, 1},

{1, O) 1’ 0, 1’ O’ 1, O’ 1’ 0}’
{0’ 1, O’ 13 O, 1’ 0’ 1, O’ 1})

0; tate < 10; tate++)

for(tate

0; yoko < 10; yoko++)

for(yoko

if (finish[tate] [yoko] && sb[tate] [yoko] == N)

gx = tate;

gy

yoko;

return;

return;

void evenSkip()

int tate, yoko;

static int finish[10] [10]

{{,1,0,1,0,1,0,1,0, 1},

{1, O) 1’ 0, 1) O’ 1, O) 1’ 0}’
{0, 1, 0,1, 0, 1, 0, 1, 0, 1},

{1, O, 1’ 0, 1, O! 1) O, 1’ 0}’
{0, 1, O’ 1’ O, 1’ 0’ 1, O’ 1},

{1, 0, 1, 0, 1, 0, 1, 0, 1, 0},

{0, 1) O’ 1, O) 1’ 0, 1) O’ 1}’

{1’ O’ 1’ 0’ 1’ O) 1’ O’ 1) 0}’
{0’ 1, O’ 1’ O, 1’ 0, 1, O’ 1}’

{1’ O, 1’ 0’ 1, O’ 13 O, 1’ 0})
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};

for(tate = 0; tate < 10; tate++)

{
for(yoko = 0; yoko < 10; yoko++)
{
if (finish[tate] [yoko] && sb[tate] [yoko] == N)
{
gx = tate;
gy = yoko;
return;
}
3
}
return;

void upAt()
{

int at_count;

for(at_count = 1; at_count < 5; at_count++)
{
if (0 <= bx - at_count && sb[bx - at_count] [by] == N)
{

gx = bx - at_count;

gy = by;
if (bx - at_count+l < 0)
{
at_flg++;
}
return;
}
}
at_flg++;
return;

void rightAt()
{
int at_count;

for(at_count = 1; at_count < 5; at_count++)
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if (by + at_count < 10 && sb[bx] [by + at_count] == N)

gx = bx;

gy = by + at_count;

if (10 <= by + at_count+1)

at_flg++;
}

return;

}
at_flg++;

return;

void downAt()
{

int at_count;

for(at_count = 1; at_count < 5; at_count++)
{
if (bx + at_count < 10 && sb[bx + at_count] [by] == N)
{
gx
gy = by;
if (10 <= bx + at_count+1)
{
at_flg++;
}

return;

bx + at_count;

}
at_flg++;

return;

void leftAt()
{

int at_count;
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for(at_count = 1; at_count < 5; at_count++)
{
if (0 <= by - at_count && sb[bx][by - at_count] == N)
{
gx = bx;
gy = by - at_count;
if (by - at_count+l < 0)

{
at_flg++;
}
return;
}
}
at_flg++;
return;
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C.3 Practice

C.3.1 senkanplay.c
#include <stdio.h>
#include <stdlib.h>

#include <time.h>

char 1ine[100];

#define N O
#define BM 1
#define BH 2
#define SK 11
#define JK 12
#define KK 13
#define SM 14
#define YS 15

void haichi (int sb[][10]);

void dispsb (int sb[][101);

int zanteki (int skp, int jkp, int kkp, int smp, int ysp);
void shoot (int sb[][10], int i, int *x, int *y);

int meichup (int sb[][10], int x, int y);

void meichud (int k);

int skp = 5, jkp = 4, kkp = 3, smp = 3, ysp = 2;

int

main (void)

{

int sb[10][10];

int i, x, y, k;

haichi (sb);

dispsb (sb);

zanteki (skp, jkp, kkp, smp, ysp);

shoot (sb, 1, &x, &y);
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printf ("(x,y) = (%d,%d\n", x, y);

for (i = 2; i <= 100; i++)
{
k = meichup (sb, x, y);
dispsb (sb);
meichud (k);
if (zanteki (skp, jkp, kkp, smp, ysp))
{
break;
}
shoot (sb, i, &x, &y);
}
printf ("OOOOO %d\n", --i);

printf ("\nPress any key to continue...\n");

getchar ();

void
haichi (int sb[][10])
{

int i, j, %, ¥y,

srand ((unsigned int) time (NULL));

for (i = 0; i < 10; i++)

{
for (j = 0; j < 10; j++)
{
sb[i] [j] = N;
}
}

if (rand O % 2 == 0)
{ /* 00000 */
rand () % 10;
rand () % 6;
sb[x] [yl = SK;

sblx + 1]1[y]l = SK;
sblx + 2] [y] = SK;
sb[x + 3][y] = SK;
sblx + 4] [yl = SK;
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else
{ /* 00000 */
rand () % 10;
y = rand O % 6;
sb[x] [y] = SK;
sb[x] [y + 1] = SK;

X

sblx] [y + 2] = SK;
sblx] [y + 3] = SK;
sblx] [y + 4] = SK;

if (rand OO % 2 == 0)
{ / 000000 =/
rand () % 10;
rand () % 7;
while (sb[x][yl '= N || sblx + 11[y]l '= N || sblx + 21[y] '= N
[l sblx + 3][y] !=N)

rand () % 10;
rand () % 7;

}
sbx] [yl = JK;
sblx + 1] [y] = JK;
sblx + 2] [y] JK;
sb[x + 3] [y] JK;

else
{ /* 000000 =/
rand () % 10;
y=rand O % 7;
while (sb[x][y] '= N || sb[x][y + 1] != N || sb[x][y + 2] != N
Il sblxI[ly + 3] !=N)

X

rand () % 10;
rand () % 7;

X

y
}
sb[x] [y] = JK;
sblx] [y + 1] = JK;
sblx] [y + 2] = JK;
sb[x] [y + 3] = JK;
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if (
{

else

if (
{

else

rand ) % 2 == 0)
/x 000000 =/

rand () % 10;

rand () % 8;

while (sblx][y] !'= N || sblx + 11[y] !'= N || sblx + 2][y] !'= N
{

rand () % 10;
rand () % 8;

Ho<
I

}
sbx] [yl = KK;
sblx + 1] [y]
sblx + 2] [y]

KK;
KK;

/ 000000 =/

rand () % 10;

y = rand O % 8;

while (sb[x][y] '= N || sbxlly + 1] '= N || sblx]ly + 2] !'= M)
{

X

y
}

sb[x] [y] = KK;
sblx] [y + 1] = KK;
sb[x] [y + 2] = KK;

X

rand () % 10;
rand () % 8;

rand () % 2 == 0)
/x 000O0ogg =/

rand () % 10;

rand OO % 8;

while (sb[x][y] '= N || sblx + 1]1[y] !'= N || sblx + 2][y] != N)
{

rand () % 10;
rand () % 8;

}
sbx] [yl = SM;
sblx + 11 [yl = SM;
sblx + 2] [y] = SM;

/x 0O0Oooogg =/
x = rand () % 10;
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y = rand O % 8;
while (sblx][y]l !'= N || sblxlly + 11 !'= N || sblx]lly + 2] !'= W)
{
x
y
}
sb[x] [yl = SM;
sb[x] [y + 1]
sbx] [y + 2]

rand () % 10;
rand ) % 8;

SM;
SM;

if (rand O % 2 == 0)
{ / 000000 */
rand () % 10;
rand () % 9;
while (sb[x]l[y] !'= N || sblx + 1][y] != N)
{

rand () % 10;
rand O % 9;

}
sbx] [yl = YS;
sblx + 11[yl = YS;

}
else
{ /* Q00000 %/
x =rand () % 10;
y =rand O % 9;
while (sb[x][y] !'= N || sblx]l[y + 1] != N)
{
x =rand () % 10;
y =rand ) % 9;
}

sbx] [yl = YS;
sblx][y + 1] = YS;

}
}
void
dispsb (int sb[][10])
{
int i, j;

printf (" 123456789 10\n");
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printf (" - \n");
for (i = 0; i < 10; i++)
{
printf ("%24", i + 1);
for (j = 0; j < 10; j++)
{
putchar (’1]?);
switch (sb[il[j1)
{
case BM:
putchar (°0°);
break;
case BH:
putchar (°X’);
break;
default:
putchar (° ?);
break;
}
}
printf ("[\n");
}
printf (" -————————————————————— \n");
}
int

zanteki (int

{

if (skp ==
{
printf

return

skp, int jkp, int kkp, int smp, int ysp)

0 && jkp == 0 && kkp == 0 &% smp == 0 && ysp == 0)

("0O0O0o00\n");
1

printf ("OOO");

if (skp >
{
printf
X

0)

(IIDD Il);

if (jkp > 0)

{
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printf ("OOO ");

}
if (kkp > 0)
{
printf ("OOO0 ");
}
if (smp > 0)
{
printf ("OOO ");
}
if (ysp > 0)
{
printf ("OOO");
}
putchar (°\n’);
return O;
}
void

shoot (int sb[][10], int i, int *x, int *y)
{
int tate, yoko;

while (1)
{
printf ("OO (4d) OOOOO O,0 O ", 1);
fgets (line, sizeof (line), stdin);
sscanf (line, "%d,%d", &tate, &yoko);
if (tate >= 1 && tate <= 10 && yoko >= 1 && yoko <= 10)
{

*X

tate - 1;
*y = yoko - 1;

return;

int
meichup (int sb[][10], int x, int y)
{

int a;

a = sblx][yl;
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if (a == SK)
{
sb[x] [y] = BM;
skp--;
return SK;
}
if (a == JK)
{
sb[x] [yl = BM;
jkp--;
return JK;
}
if (a == KK)
{
sblx] [yl = BM;
kkp--;
return KK;
}
if (a == SM)
{
sb[x] [yl = BM;
smp--—;
return SM;
}
if (a == YS)
{
sblx] [yl = BM;
ysp~—;
return YS;
}
if (a == BM)
{
return BH;
}
sblx] [yl = BH;

return BH;

void
meichud (int k)
{

if (k == BH)
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printf ("OO0O0O\n");
}
else if (k == SK)
{
printf ("O00");
if (skp <= 0)
{
printf ("OOOOOM;
}
putchar (°\n’);
}
else if (k == JK)
{
printf ("O0OO");
if (jkp <= 0)
{
printf ("OOOOOO");
}
putchar (°\n’);
}
else if (k == KK)
{
printf ("O0OO");
if (kkp <= 0)
{
printf ("O0O0OOO";
}
putchar (°\n’);
}
else if (k == SM)
{
printf ("OO0O");
if (smp <= 0)
{
printf ("OO0O0O0OO");
}
putchar (°\n’);
}
else if (k == YS)
{
printf ("OOO");
if (ysp <= 0)
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}

printf ("OOOOOO");
}
putchar (°\n’);
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C.4 Verification

C.4.1 senkan00l.c

#include <stdio.h>

#include <stdlib.h>

#include <time.h>

#include "senkan.h"

char 1line[100];

void haichi ();

void dispsb ();

int

zanteki () ;

void shoot ();

int

int

int
int
int
int
int
int

int

int

meichup ();

meichud ();

tsb[10] [10], sb[10][10];

skp = 5, jkp = 4, kkp = 3, smp = 3,
gx=0, gy=0;

i, kekka, k;

bx, by;

fun_c=0, at_flg=0;

up, rig, dow, lef;

main (void)

{

int tate, yoko;

haichi ();
for (tate = 0; tate < 10; tate++)

{
for (yoko = 0; yoko < 10; yoko++)
{
sb[tate] [yoko] = N;

dispsb O;

zanteki ();

ysp = 2;
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i=1;
shoot ();
getchar ();

for (i = 2; i <= 101; i++)
{
k = meichup Q);
printf ("%d\n", k);
dispsb );
kekka = meichud ();
if (zanteki () || (i == 101))
{
break;
}
shoot ();
// printf("%d %4d", x+1, y+1);
getchar ();
}
printf ("OOOOO %d\n", --i);
printf ("Press any key to continue...\n");

getchar ();

void
haichi (O
{

int tate, yoko, cx, cy;

srand ((unsigned int) time (NULL));

for (tate = 0; tate < 10; tate++)

{
for (yoko = 0; yoko < 10; yoko++)
{
tsb[tate] [yoko] = N;
}
}

if (rand OO % 2 == 0)
{ /* 00000 */
rand () % 10;
rand () % 6;
tsblex] [cy]l = SK;

cy

CX
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tsblcx + 1] [cy] = SK;
tsblcx + 2] [cy] = SK;
tsblex + 3] [cy] = SK;
tsblcx + 4] [cy] = SK;

}

else

{ /+ 00000 */
cx = rand () % 10;
cy = rand OO % 6;
tsblcx] [cy]l = SK;
tsblcx] [cy + 1] = SK;
tsblex] [cy + 2] = SK;
tsblcx] [cy + 3] = SK;
tsblex] [cy + 4] = SK;

if (rand O % 2 == 0)
{ /* 000000 */
rand OO % 10;
rand OO % 7;
while (tsblcx][cy]l !'= N || tsblcx + 1]1[cy]l !'= N || tsblex + 2] [cy] != N
Il tsblcx + 3][cy] !'= N)

cy

CX

rand () % 10;
rand O % 7;

cy
cx

}
tsblex] [cy] = JK;
tsblcx + 1] [cy]
tsblex + 2] [cy]
tsblcx + 3] [cy]

JK;
JK;
JK;

else
{ /+ 000000 =/
cx = rand () % 10;
cy =rand O % 7;
while (tsblcx][cy] '= N || tsblcx]l[cy + 1] !'= N || tsblecx][cy + 2] != N
Il tsblcx][cy + 3] !'= N)

cx
cy
}
tsblcx] [cy]l = JK;
tsblex] [cy + 1] = JK;

rand () % 10;
rand () % 7;
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}

if (
{

else

if (
{

tsblex] [cy + 2]
tsblcx] [cy + 3]

JK;
JK;

rand O % 2 == 0)
/x DO0ooogg =/

cy = rand O % 10;

cx = rand () % 8;

while (tsblcx]lcy] !'= N || tsblex + 1]1[cy]l !'= N || tsblecx + 2] [cy] != N)
{

cy = rand () % 10;
cx =rand () % 8;
}
tsblcx] [cy]l = KK;
tsblex + 1] [cy] = KK;
tsblcx + 2] [cy] = KK;
/* 000000 =/

cx = rand () % 10;
cy = rand O % 8;

while (tsblcx][cy] !'= N || tsblcx]llcy + 1] !'= N || tsblex][cy + 2] != N)
{
cx
cy
}
tsblcx] [cy] = KK;
tsblcx] [cy + 1]
tsblcx] [cy + 2]

rand () % 10;
rand () % 8;

KK;
KK;

rand () % 2 == 0)

/* 000000 %/
cy = rand OO % 10;
cx = rand () % 8;

while (tsblcx][cy] !'= N || tsblcx + 1][cy]l !'= N || tsblecx + 2] [cy] != N)
{
cy
cx
}
tsblcx] [cy]l = SM;
tsblcx + 1] [cy] = SM;
tsblcx + 2] [cy]l = SM;

rand () % 10;
rand () % 8;
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else
{ /= 000000 */
cx = rand () % 10;
cy = rand ) % 8;
while (tsblcx][cy]l != N || tsblcxl[cy + 1] !'= N || tsblcx]l[cy + 2] != N)
{
cx = rand O % 10;
cy = rand OO % 8;
}

tsblcx] [cy]l = SM;
tsblcx] [cy + 1] = SM;
tsblcx] [cy + 2] = SM;

if (rand O % 2 == 0)
{ / 000000 =/
rand () % 10;
rand OO % 9;
while (tsblcx][cy] !'= N || tsblecx + 1] [cy] != N)
{
cy
cx
}
tsblcx] [cy]l = YS;
tsblex + 1] [cy]l = YS;

cy

cX

rand () % 10;
rand () % 9;

}
else
{ / 000000 =/
cx = rand ) % 10;
cy = rand ) % 9;
while (tsblcx][cy] !'= N || tsblcx][cy + 1] != N)
{
cx = rand () % 10;
cy = rand O % 9;
}

tsblcx] [cy]l = YS;
tsblcx] [cy + 1] = YS;

void

dispsb O
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int tate, yoko;

printf (" 123456789 10\n");
printf (" --——————————————————— \n");

for (tate = 0; tate < 10; tate++)

{
printf ("%2d4", tate + 1);
for (yoko = 0; yoko < 10; yoko++)
{
putchar (°[’);
switch (sb[tate] [yokol)
{
case BM:
putchar (°0°);
break;
case BH:
putchar (°X’);
break;
default:
putchar (° ?);
break;
}
}
printf ("|\n");
}
printf (" -———————————————————— \n") ;
}
int

zanteki ()
{
if (skp <= 0 && jkp <= 0 && kkp <= 0 && smp <= 0 && ysp <= 0)
{
printf ("OO0O0O0O\n"m;

return 1;

printf ("OO0O");
if (skp > 0)
{
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printf ("O0 ");
}
if (jkp > 0)
{
printf ("OO0O0 ");
}
if (kkp > 0)
{
printf ("OOO ");
}
if (smp > 0)
{
printf ("OO0O0 ");
}
if (ysp > 0)
{
printf ("O0OO");
}
putchar (°\n’);

return 0O;

int

meichup ()

{

int a, b;

tsblgx] [gy];

sblgx] [gy];

if (b !=N)
{
return BH;
}
if (a == SK)
{
sblgx] [gy] = BM;
skp--;
return SK;
}
if (a == JK)
{
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sblgx] [gy]l = BM;
Jkp==;
return JK;
}
if (a == KK)
{
sblgx] [gy] = BM;
kkp-—;
return KK;
}
if (a == SM)
{
sblgx] [gy] = BM;
smp—-—;
return SM;
}
if (a == YS)
{
sblgx] [gy] = BM;
ysp~——;
return YS;
}
sblgx] [gy] = BH;

return BH;

int
meichud ()
{
if (k == BH)
{
printf ("O0O00O\n");
return BH;
}
else if (k == SK)
{
printf ("O0O0O");
if (skp <= 0)
{
printf ("O0000O\n");
return SK;
}
putchar (°\n’);
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}
else if (k == JK)
{
printf ("OO00O");
if (jkp <= 0)
{

printf ("O0O0O0O00\n");

return JK;

}
putchar (°\n’);
}
else if (k == KK)
{

printf ("OOO");
if (kkp <= 0)
{

printf ("O0O0O0O00\n");

return KK;

}
putchar (°\n’);
}
else if (k == SM)
{

printf ("OOO");
if (smp <= 0)
{

printf ("O0O0O0O0\n");

return SM;
}
putchar (°\n’);
}
else if (k == YS)
{
printf ("O00");
if (ysp <= 0)
{

printf ("OO0OOOO\n");

return YS;
}
putchar (°\n’);
}

return BM;
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C.5 Score

C.5.1 senkanl00.c
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

#include "senkan.h"

char 1line[100];

void haichi ();
void dispsb ();
int zanteki (O);
void shoot (O);
int meichup ();

int meichud Q);

int tsb[10][10], sb[10][10];

int skp = 5, jkp = 4, kkp = 3, smp = 3, ysp

int gx=0, gy=0;

int i, kekka, k;

int bx, by;

int fun_c=0, at_flg=0;

int up, rig, dow, lef;

int
main (void)
{
int j, a, b, total = 0;

for (j = 1; j <= 100; j++)
{

=2;

skp = 5, jkp = 4, kkp = 3, smp = 3, ysp =

fun_c = 0, at_flg = 0;

haichi ;
for (a = 0; a < 10; a++)
{
for (b = 0; b < 10; b++)
{
sblal [b] = N;
}
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zanteki ();
i=1;

shoot ();

for (i = 2; i <= 101; i++)
{

k = meichup Q;

kekka = meichud ();

if (zanteki () || 1 == 101)
{

break;

}

shoot ();

i--;
total = total + i;
printf (")3d00000000CC0OO0O %3d0O\n", j, 1);
}
printf ("OODOOOOO %6.2f\n", total / 100.0);

void
haichi (O
{

int tate, yoko, cx, cy;
static unsigned int seed = 1;

srand ((unsigned int) time (NULL) * seed);

for (tate = 0; tate < 10; tate++)

{
for (yoko = 0; yoko < 10; yoko++)
{
tsb[tate] [yoko] = N;
}
}
if (rand O % 2 == 0)
{ /* 00000 %/
cy = rand () % 10;
cx = rand () % 6;
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tsblcx] [cy] = SK;

tsblex + 1] [cy]l = SK;
tsblex + 2] [cy] = SK;
tsblcx + 3] [cy]l = SK;
tsblcx + 4] [cy] = SK;

}

else

{ /+ 00000 */
cx =rand () % 10;
cy = rand ) % 6;
tsblcx] [cy] = SK;
tsblex] [cy + 1] = SK;
tsblcx] [cy + 2] = SK;
tsblcx] [cy + 3] = SK;
tsblcx] [cy + 4] = SK;

if (rand O % 2 == 0)
{ /+ 000000 */
rand O % 10;
rand O % 7;
while (tsblcx][cy] '= N || tsblcx + 1] [cy] !'= N || tsblcx + 2][cy] != N
Il tsblcx + 3] [cy] '= N)

cy

CX

{
cy = rand O % 10;
cx =rand () % 7;
}
tsblcx] [cy]l = JK;
tsblex + 1] [cy]l = JK;
tsblcx + 2] [cy] = JK;
tsblecx + 3] [cy]l = JK;
}
else
{ / 000000 =/
cx = rand () % 10;
cy =rand O % 7;

while (tsblcx][cyl != N || tsblcxl[cy + 1] !'= N || tsblcx][cy + 2] != N
Il tsblcx]lcy + 3] !'= N)

rand () % 10;
rand () % 7;

CX

cy
}
tsblex] [cy]l = JK;
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if (
{

else

if (
{

tsblcx] [cy + 1] = JK;
tsblcx] [cy + 2] = JK;
tsblcx] [cy + 3] = JK;

rand () % 2 == 0)
cy = rand ) % 10;
cx = rand () % 8;

/x 000000 =/

while (tsblcx][cy] !'= N || tsblex + 1] [cy] !'= N || tsblex + 2] [cy] != N)

/ 000000 =/

while (tsblcx][cy]l != N || tsblecxllcy + 1] !'= N || tsblcx]l[cy + 2] != N)

{
cy = rand () % 10;
cx = rand () % 8;
}
tsblcx] [cy] = KK;
tsblex + 1] [cy]l = KK;
tsblex + 2] [cy]l = KK;
cx =rand () % 10;
cy = rand O % 8;
{
cx = rand () % 10;
cy = rand ) % 8;
}
tsblcx] [cy] = KK;
tsblcx] [cy + 1] = KK;
tsblcx] [cy + 2] = KK;

rand () % 2 == 0)

cy = rand ) % 10;
cx = rand OO % 8;

/ 000000 =/

while (tsblcx][cy]l != N || tsblecx + 1]1[cy]l !'= N || tsblcx + 2] [cy] != N)

{
cy
cx

}

tsblcx] [cy] = SM;
tsblex + 1] [cyl = SM;

rand () % 10;
rand () % 8;
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tsblcx + 2] [cy] = SM;

}
else
{ /* Q00000 %/
cx =rand () % 10;
cy = rand O % 8;
while (tsblcx]lcy] !'= N || tsblcx]llcy + 1] !'= N || tsblcx][cy + 2] != N)
{
cx =rand () % 10;
cy = rand O % 8;
}

tsblcx] [cy]l = SM;
tsblcx] [cy + 1] = SM;
tsblcx] [cy + 2] = SM;

if (rand O % 2 == 0)
{ /* Q00000 %/
rand () % 10;
rand () % 9;
while (tsblcx][cy]l != N || tsblecx + 1][cy] != N)
{
cy
cx
}
tsblex] [cy]l = YS;
tsblex + 1] [cy] = YS;

cy

CX

rand () % 10;
rand () % 9;

}
else
{ /* Q00000 %/
cx =rand () % 10;
cy = rand OO % 9;
while (tsblcx][cy]l != N || tsblcx][cy + 1] != N)
{
cx = rand () % 10;
cy =rand O % 9;
}

tsblex] [cy]l = YS;
tsblcx] [cy + 1] = YS;
}

seed = rand ();
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void
dispsb ()
{

int i, j;

printf (" 123456789 10\n");
printf (" \n");

for (i = 0; i < 10; i++)

{
printf ("42d", i + 1);
for (j = 0; j < 10; j++)
{
putchar (’1[%);
switch (sb[il[j]1)
{
case BM:
putchar (°07);
break;
case BH:
putchar (°X’);
break;
default:
putchar (° ?);
break;
}
}
printf ("|\n");
}
printf (" -----------mmomooooo \n");
}
int

zanteki ()
{
if (skp <= 0 && jkp <= 0 && kkp <= 0 &% smp <= 0 && ysp <= 0)
{
/* printf("O0000\n"); */

return 1;

/*
printf("O0O0O");
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if(skp > 0) {
printf("O0 ");

if (jkp > 0) {
printf("O00O ");

if (kkp > 0) {
printf("O00O ");

if (smp > 0) {
printf("O000 ");

if(ysp > 0) {
printf("O000O");

}
putchar(’\n’);
*/
return O;
}
int

meichup () /* x->gx, y->gy change */
{

int a, b;

tsblgx] [gy];

sb[gx] [gy];

if (b !'=N)
{

return BH;
}
if (a == SK)
{
sblgx] [gy] = BM;
skp--;
return SK;
}
if (a == JK)
{
sblgx] [gy] = BM;
jkp—-;
return JK;
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if (a == KK)

{

sbgx] [gy]

kkp—-;
return

}

KK;

if (a == SM)

{

sblgx] [gy]

smp—-;
return

3

SM;

if (a == YS)

{

sbgx] [gy]

ysp~—;
return

}
sb[gx] [gy]

return BH;

int

meichud ()

{

YS;

= BH;

if (k == BH)

{
return

}
else if (k

{
return

}
else if (k

{
return

}
else if (k

{
return

}
else if (k

BH;

SK

JK

KK

SM

BM;

BM;

BM;

&& skp <=

&& jkp <=

&& kkp <=

&& smp <=

0

0)

0

0
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return SM;
}
else if (k == YS && ysp <= 0)
{
return YS;
}

return BM;
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C6 DOOOOOOOOO

C.6.1 shoot.c
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

#include "senkan.h"
void

shoot ()

return;
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O0D 0000000 BattleShipOOO
D.l 0OO0OOOCOO

D.1.1 senkan.h
#include <stdio.h>
#include <stdlib.h>

#include <time.h>

#define N O // 000

#define BM 1 // OO

#define BH 2 // 0OO

#define SK 11 // length:5 O0OO0O
#define JK 12 // length:4 OO DOODO
#define KK 13 // length:3 0O OO0
#define SM 14 // length:3 OOOOO
#define YS 15 // length:2 OO OO0

extern int tsb[10][10], sb[10][10];
extern int skp, jkp, kkp, smp, ysp;
extern int gx, gy;

extern int i, kekka, k;

extern int bx, by;

extern int at_flg;
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D2 ODOODOOOOOOOOO

D.2.1 function.c
#include <stdio.h>
#include <stdlib.h>

#include "senkan.h"

extern int tsb[10][10], sb[10] [10];
extern int skp, jkp, kkp, smp, ysp;
extern int gx, gy;

extern int i, kekka;

extern int bx, by, at_flg;

void random100Q);
void oneSkip();
void twoSkip();
void twoRight();
void threeSkip();
void threeRight();
void fourSkip();
void fourRight();
void oddSkip();
void evenSkip();
void upAt();

void rightAt();
void downAt();
void leftAt();

void random100()

{
do
{
gx = rand() % 10;
gy = rand() % 10;
} while(sblgx][gyl !'= N);
return;
}

void oneSkip()
{
int tate, yoko;
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static int finish[10] [10] =

{ {1, O’ 1’ 0, 1) O’ 1, O) 1’ 0}’

{1, 0, 1,0, 1, 0, 1, 0, 1, O},
{1, 0, 1, 0,1, 0, 1, 0, 1, O},
{1, 0, 1,0, 1, 0,1, 0, 1, 0},
{1, 0, 1, 0,1, 0,1, 0, 1, O},
{1, 0,1, 0,1, 0,1, 0, 1, 0},
{1, 0, 1, 0, 1, 0, 1, O, 1, O},
{1, 0,1,0,1, 0,1, 0, 1, 0},
{1, 0, 1,0, 1, 0, 1, 0, 1, 0},
{1, 0,1, 0,1, 0,1, 0, 1, O}

0; tate < 10; tate++)

for(tate

0; yoko < 10; yoko++)

for (yoko

if (finish[tate] [yoko] == 1 && sb[tate] [yoko] == N)

gx = tate;

gy

yoko;

return;

return;

void twoSkip()

int tate, yoko;

static int finish[10] [10] =

{ {1, 0) O’ 1, O) O’ 1, O) O’ 1},

{1, 0, 0, 1, 0, O, 1, 0, O, 1},

{1, O) O’ 1, O) O’ 1, O) O’ 1}’

{1, 0,0,1,0,0,1,0,0, 1},

{1, O, O’ 1) O, O! 1) O, O! 1}’
{1, O, O’ 1’ O, O’ 1’ O, O’ 1},

{1, 0, 0, 1, 0, O, 1, 0, O, 1},

{1, O) O’ 1, O) O’ 1, O) O’ 1}’

{1’ O’ O’ 1’ O’ O) 1’ O’ O) 1}’

{1’ O, O’ 1’ O, O’ 1, O, O’ 1}’
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for(tate = 0; tate < 10; tate++)

{
for(yoko = 0; yoko < 10; yoko++)
{
if (finish[tate] [yoko] && sb[tate] [yoko] == N)
{
gx = tate;
gy = yoko;
return;
}
}
}
return;

void twoRight ()
{
int tate, yoko;
static int finish[10][10]

{{, 0, 0,1, 0,0,1, 0, 0, 1},
{0, 1, 0, 0, 1, O, O, 1, O, OF,
{0, 0, 1, 0, 0, 1, 0, O, 1, O},
{1, 0, 0, 1, 0, 0, 1, O, O, 13},
{0, 1, 0, 0, 1, 0, O, 1, O, O},
{0, 0, &1, 0, 0, 1, 0, O, 1, O},
{1, 0, 0, 1, 0, 0, 1, O, O, 1%},
{0, 1, 0, 0, 1, 0, 0, 1, O, O},
{0, 0, 1, 0, 0, 1, 0, O, 1, OF},
{1, 0, 0, 1, 0, O, 1, 0, O, 1},

3

for(tate = 0; tate < 10; tate++)
{
for(yoko = 0; yoko < 10; yoko++)
{
if (finish[tate] [yoko] && sb[tate] [yoko] == N)

{
gx = tate;
gy = yoko;
return;

}
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return;

void threeSkip()

int tate, yoko;

static int finish[10] [10]

{{1, 0,0,0,1,0,0,0,1, 0},

{1, 0, 0, 0, 1, 0, 0, O, 1, O},
{1, 0, 0, 0,1, 0, 0, 0, 1, O},
{1, 0, 0, 0, 1, 0, O, O, 1, O},
{1, 0, 0, 0, 1, 0, O, O, 1, O},
{1, 0, 0, 0, 1, 0, O, O, 1, O},
{1, 0, 0, 0, 1, 0, O, O, 1, O},
{1, 0, 0, 0, 1, 0, O, O, 1, O},
{1, 0, 0, 0, 1, 0, O, O, 1, O},
{1, 0, 0, 0, 1, 0, O, O, 1, O},

0; tate < 10; tate++)

for(tate

0; yoko < 10; yoko++)

for(yoko

if (finish[tate] [yoko] && sb[tate] [yoko] == N)

gx = tate;

gy

yoko;

return;

return;

void threeRight ()

int tate, yoko;

static int finish[10] [10]

{{1, 0,0,0,1,0,0,0,1, 0},

{0, 1) O’ 0, O) 1’ 0, O) O’ 1}’

{0’ O’ 1’ 0’ O’ O) 1’ O’ O) 0}’

{0’ O, O’ 1’ O, O’ 0, 1, O’ 0}’

{1’ O, O’ 0’ 1, O’ 0’ O, 1’ 0})
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{0, 1, O’ 0, O, 1! 0, O, O! 1}’

{0! O) 1’ 0, O, O’ 1! O, O’ 0}!
{0, 0, 0, 1, 0, 0, 0, 1, O, O},

{1, O) O’ 0, 1) O’ 0, O) 1’ 0}’
{0, 1, 0, 0, 0, 1, 0, 0, O, 1},

0; tate < 10; tate++)

for(tate

0; yoko < 10; yoko++)

for(yoko

if (finish[tate] [yoko] && sb[tate] [yoko] == N)

gx = tate;

gy

yoko;

return;

return;

void fourSkip()

int tate, yoko;

static int finish[10] [10]

{{1, 0,0,0,0,1,0, 0,0, 0},

{1, O) O’ 0, O) 1’ 0, O) O’ 0}’

{1’ O’ O’ 0’ O’ 1) 0’ O’ O) 0}’

{1’ O, O’ 0’ O, 1’ 0, O, O’ 0}’

{1’ O, O’ 0’ O, 1’ 0’ O, O’ 0})

{1, 0, 0, 0, 0, 1, 0, O, O, O},

{1, O) O’ 0, O) 1’ 0, O) O’ 0},

{1, 0, 0, 0, 0, 1, 0, O, O, O},

{1, O) O’ 0, O) 1’ 0, O) O’ 0}’

{1, 0, 0, 0, 0, 1, 0, 0, 0, O},

0; tate < 10; tate++)

for(tate

0; yoko < 10; yoko++)

for(yoko

if (finish[tate] [yoko] && sb[tate] [yoko] == N)
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gx = tate;
gy = yoko;
return;
}
¥
}
return;

void fourRight()
{
int tate, yoko;
static int finish[10][10]

{{1, 0, 0, 0,0, 1,0, 0,0, 0},
{0, 1, 0, 0, 0, 0, 1, 0, O, 0},
{0, 0, 1, 0, 0, 0, 0, 1, O, 0},
{0, 0, 0, 1, 0, 0, 0, O, 1, 0},
{0, 0, 0, 0, 1, 0, 0, 0, O, 1},
{1, 0, 0, 0, 0, 1, 0, O, O, 0},
{0, 1, 0, 0, 0, 0, 1, 0, 0, 0},
{0, 0, 1, 0, 0, 0, 0, 1, O, 0},
{0, 0, 0, 1, 0, 0, 0, O, 1, 0},
{0, 0, 0, 0, 1, 0, 0, 0, O, 1},

};

for(tate = 0; tate < 10; tate++)

{
for(yoko = 0; yoko < 10; yoko++)
{
if (finish[tate] [yoko] && sb[tate] [yoko] == N)
{
gx = tate;
gy = yoko;
return;
}
3
}
return;

void oddSkip()
{
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int tate, yoko;

static int finish[10] [10]

{{1,0,1,0,1,0,1, 0,1, 0},

{0, 1) O’ l, O) 1’ 0, 1) O’ 1}’

{1, 0,1,0,1,0,1, 0,1, 0},
{0’ 1, O’ 1’ O, 1’ 0’ 1, O! 1}’

{1’ O, 1’ 0’ 1, O’ 1’ O, 1’ 0})
{0, 1, 0, 1, 0, 1, 0, 1, O, 1},

{1, O) 1’ 0, 1) O’ 1, O) 1’ O},
{0, 1, 0, 1, 0, 1, 0, 1, O, 1},

{1, O) 1’ 0, 1’ O’ 1, O’ 1’ 0}’
{0’ 1, O’ 13 O, 1’ 0’ 1, O’ 1})

0; tate < 10; tate++)

for(tate

0; yoko < 10; yoko++)

for(yoko

if (finish[tate] [yoko] && sb[tate] [yoko] == N)

gx = tate;

gy

yoko;

return;

return;

void evenSkip()

int tate, yoko;

static int finish[10] [10]

{{,1,0,1,0,1,0,1,0, 1},

{1, O) 1’ 0, 1) O’ 1, O) 1’ 0}’
{0, 1, 0,1, 0, 1, 0, 1, 0, 1},

{1, O, 1’ 0, 1, O! 1) O, 1’ 0}’
{0, 1, O’ 1’ O, 1’ 0’ 1, O’ 1},

{1, 0, 1, 0, 1, 0, 1, 0, 1, 0},

{0, 1) O’ 1, O) 1’ 0, 1) O’ 1}’

{1’ O’ 1’ 0’ 1’ O) 1’ O’ 1) 0}’
{0’ 1, O’ 1’ O, 1’ 0, 1, O’ 1}’

{1’ O, 1’ 0’ 1, O’ 13 O, 1’ 0})
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};

for(tate = 0; tate < 10; tate++)

{
for(yoko = 0; yoko < 10; yoko++)
{
if (finish[tate] [yoko] && sb[tate] [yoko] == N)
{
gx = tate;
gy = yoko;
return;
}
3
}
return;

void upAt()

{
int at_count;
for(at_count = 1; at_count < 5; at_count++)
{
if (0 <= bx - at_count && sb[bx - at_count] [by] == N)
{
gx = bx - at_count;
gy = by;
return;
}
}
return;
}

void rightAt()
{

int at_count;

for(at_count = 1; at_count < 5; at_count++)

{
if (by + at_count < 10 && sb[bx] [by + at_count] == N)
{
gx = bx;
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gy = by + at_count;

return;

return;

void downAt ()

{
int at_count;
for(at_count = 1; at_count < 5; at_count++)
{
if (bx + at_count < 10 && sb[bx + at_count] [by] == N)
{
gx = bx + at_count;
gy = by;
return;
}
}
return;
}

void leftAt()
{

int at_count;

for(at_count = 1; at_count < 5; at_count++)

{
if (0 <= by - at_count && sb[bx] [by - at_count] == N)
{
gx = bx;
gy = by - at_count;
return;
}
X
return;

127



128



D.3 Practice

D.3.1 senkanplay.c
#include <stdio.h>
#include <stdlib.h>

#include <time.h>

char 1ine[100];

#define N O
#define BM 1
#define BH 2
#define SK 11
#define JK 12
#define KK 13
#define SM 14
#define YS 15

void haichi (int sb[][10]);

void dispsb (int sb[][101);

int zanteki (int skp, int jkp, int kkp, int smp, int ysp);
void shoot (int sb[][10], int i, int *x, int *y);

int meichup (int sb[][10], int x, int y);

void meichud (int k);

int skp = 5, jkp = 4, kkp = 3, smp = 3, ysp = 2;

int

main (void)

{

int sb[10][10];

int i, x, y, k;

haichi (sb);

dispsb (sb);

zanteki (skp, jkp, kkp, smp, ysp);

shoot (sb, 1, &x, &y);
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printf ("(x,y) = (%d,%d\n", x, y);

for (i = 2; i <= 100; i++)
{
k = meichup (sb, x, y);
dispsb (sb);
meichud (k);
if (zanteki (skp, jkp, kkp, smp, ysp))
{
break;
}
shoot (sb, i, &x, &y);
}
printf ("OOOOO %d\n", --i);

printf ("\nPress any key to continue...\n");

getchar ();

void
haichi (int sb[][10])
{

int i, j, %, ¥y,

srand ((unsigned int) time (NULL));

for (i = 0; i < 10; i++)

{
for (j = 0; j < 10; j++)
{
sb[i] [j] = N;
}
}

if (rand O % 2 == 0)
{ /* 00000 */
rand () % 10;
rand () % 6;
sb[x] [yl = SK;

sblx + 1]1[y]l = SK;
sblx + 2] [y] = SK;
sb[x + 3][y] = SK;
sblx + 4] [yl = SK;
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else
{ /* 00000 */
rand () % 10;
y = rand O % 6;
sb[x] [y] = SK;
sb[x] [y + 1] = SK;

X

sblx] [y + 2] = SK;
sblx] [y + 3] = SK;
sblx] [y + 4] = SK;

if (rand OO % 2 == 0)
{ / 000000 =/
rand () % 10;
rand () % 7;
while (sb[x][yl '= N || sblx + 11[y]l '= N || sblx + 21[y] '= N
[l sblx + 3][y] !=N)

rand () % 10;
rand () % 7;

}
sbx] [yl = JK;
sblx + 1] [y] = JK;
sblx + 2] [y] JK;
sb[x + 3] [y] JK;

else
{ /* 000000 =/
rand () % 10;
y=rand O % 7;
while (sb[x][y] '= N || sb[x][y + 1] != N || sb[x][y + 2] != N
Il sblxI[ly + 3] !=N)

X

rand () % 10;
rand () % 7;

X

y
}
sb[x] [y] = JK;
sblx] [y + 1] = JK;
sblx] [y + 2] = JK;
sb[x] [y + 3] = JK;
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if (
{

else

if (
{

else

rand ) % 2 == 0)
/x 000000 =/

rand () % 10;

rand () % 8;

while (sblx][y] !'= N || sblx + 11[y] !'= N || sblx + 2][y] !'= N
{

rand () % 10;
rand () % 8;

Ho<
I

}
sbx] [yl = KK;
sblx + 1] [y]
sblx + 2] [y]

KK;
KK;

/ 000000 =/

rand () % 10;

y = rand O % 8;

while (sb[x][y] '= N || sbxlly + 1] '= N || sblx]ly + 2] !'= M)
{

X

y
}

sb[x] [y] = KK;
sblx] [y + 1] = KK;
sb[x] [y + 2] = KK;

X

rand () % 10;
rand () % 8;

rand () % 2 == 0)
/x 000O0ogg =/

rand () % 10;

rand OO % 8;

while (sb[x][y] '= N || sblx + 1]1[y] !'= N || sblx + 2][y] != N)
{

rand () % 10;
rand () % 8;

}
sbx] [yl = SM;
sblx + 11 [yl = SM;
sblx + 2] [y] = SM;

/x 0O0Oooogg =/
x = rand () % 10;
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y = rand O % 8;
while (sblx][y]l !'= N || sblxlly + 11 !'= N || sblx]lly + 2] !'= W)
{
x
y
}
sb[x] [yl = SM;
sb[x] [y + 1]
sbx] [y + 2]

rand () % 10;
rand ) % 8;

SM;
SM;

if (rand O % 2 == 0)
{ / 000000 */
rand () % 10;
rand () % 9;
while (sb[x]l[y] !'= N || sblx + 1][y] != N)
{

rand () % 10;
rand O % 9;

}
sbx] [yl = YS;
sblx + 11[yl = YS;

}
else
{ /* Q00000 %/
x =rand () % 10;
y =rand O % 9;
while (sb[x][y] !'= N || sblx]l[y + 1] != N)
{
x =rand () % 10;
y =rand ) % 9;
}

sbx] [yl = YS;
sblx][y + 1] = YS;

}
}
void
dispsb (int sb[][10])
{
int i, j;

printf (" 123456789 10\n");
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printf (" - \n");
for (i = 0; i < 10; i++)
{
printf ("%24", i + 1);
for (j = 0; j < 10; j++)
{
putchar (’1]?);
switch (sb[il[j1)
{
case BM:
putchar (°0°);
break;
case BH:
putchar (°X’);
break;
default:
putchar (° ?);
break;
}
}
printf ("[\n");
}
printf (" -————————————————————— \n");
}
int

zanteki (int

{

if (skp ==
{
printf

return

skp, int jkp, int kkp, int smp, int ysp)

0 && jkp == 0 && kkp == 0 &% smp == 0 && ysp == 0)

("0O0O0o00\n");
1

printf ("OOO");

if (skp >
{
printf
X

0)

(IIDD Il);

if (jkp > 0)

{
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printf ("OOO ");

}
if (kkp > 0)
{
printf ("OOO0 ");
}
if (smp > 0)
{
printf ("OOO ");
}
if (ysp > 0)
{
printf ("OOO");
}
putchar (°\n’);
return O;
}
void

shoot (int sb[][10], int i, int *x, int *y)
{
int tate, yoko;

while (1)
{
printf ("OO (4d) OOOOO O,0 O ", 1);
fgets (line, sizeof (line), stdin);
sscanf (line, "%d,%d", &tate, &yoko);
if (tate >= 1 && tate <= 10 && yoko >= 1 && yoko <= 10)
{

*X

tate - 1;
*y = yoko - 1;

return;

int
meichup (int sb[][10], int x, int y)
{

int a;

a = sblx][yl;

135



if (a == SK)
{
sb[x] [y] = BM;
skp--;
return SK;
}
if (a == JK)
{
sb[x] [yl = BM;
jkp--;
return JK;
}
if (a == KK)
{
sblx] [yl = BM;
kkp--;
return KK;
}
if (a == SM)
{
sb[x] [yl = BM;
smp--—;
return SM;
}
if (a == YS)
{
sblx] [yl = BM;
ysp~—;
return YS;
}
if (a == BM)
{
return BH;
}
sblx] [yl = BH;

return BH;

void
meichud (int k)
{

if (k == BH)
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printf ("OO0O0O\n");
}
else if (k == SK)
{
printf ("O00");
if (skp <= 0)
{
printf ("OOOOOM;
}
putchar (°\n’);
}
else if (k == JK)
{
printf ("O0OO");
if (jkp <= 0)
{
printf ("OOOOOO");
}
putchar (°\n’);
}
else if (k == KK)
{
printf ("O0OO");
if (kkp <= 0)
{
printf ("O0O0OOO";
}
putchar (°\n’);
}
else if (k == SM)
{
printf ("OO0O");
if (smp <= 0)
{
printf ("OO0O0O0OO");
}
putchar (°\n’);
}
else if (k == YS)
{
printf ("OOO");
if (ysp <= 0)
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printf ("OOOOOO");
}
putchar (°\n’);
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D.4 Verification

D.4.1 senkan00l.c
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

#include "senkan.h"

char 1line[100];

void haichi ();
void dispsb ();
int zanteki (O);
void shoot (O);
int meichup ();

int meichud Q);

int tsb[10][10], sb[10][10];

int skp = 5, jkp = 4, kkp = 3, smp = 3, ysp = 2;
int gx=0, gy=0;

int i, kekka, k;

int bx, by;

int fun_c=0, at_flg=0;

int up, rig, dow, lef;

int
main (void)
{
int tate, yoko;

haichi ();
for (tate = 0; tate < 10; tate++)
{
for (yoko = 0; yoko < 10; yoko++)
{
sb[tate] [yoko] = N;
}
}
dispsb O;
zanteki ();
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i=1;
shoot ();
getchar ();

for (i = 2; i <= 101; i++)
{
k = meichup Q);
printf ("%d\n", k);
dispsb );
kekka = meichud ();
if (zanteki () || (i == 101))
{
break;
}
shoot ();
// printf("%d %4d", x+1, y+1);
getchar ();
}
printf ("OOOOO %d\n", --i);
printf ("Press any key to continue...\n");

getchar ();

void
haichi (O
{

int tate, yoko, cx, cy;

srand ((unsigned int) time (NULL));

for (tate = 0; tate < 10; tate++)

{
for (yoko = 0; yoko < 10; yoko++)
{
tsb[tate] [yoko] = N;
}
}

if (rand OO % 2 == 0)
{ /* 00000 */
rand () % 10;
rand () % 6;
tsblex] [cy]l = SK;

cy

CX
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tsblcx + 1] [cy] = SK;
tsblcx + 2] [cy] = SK;
tsblex + 3] [cy] = SK;
tsblcx + 4] [cy] = SK;

}

else

{ /+ 00000 */
cx = rand () % 10;
cy = rand OO % 6;
tsblcx] [cy]l = SK;
tsblcx] [cy + 1] = SK;
tsblex] [cy + 2] = SK;
tsblcx] [cy + 3] = SK;
tsblex] [cy + 4] = SK;

if (rand O % 2 == 0)
{ /* 000000 */
rand OO % 10;
rand OO % 7;
while (tsblcx][cy]l !'= N || tsblcx + 1]1[cy]l !'= N || tsblex + 2] [cy] != N
Il tsblcx + 3][cy] !'= N)

cy

CX

rand () % 10;
rand O % 7;

cy
cx

}
tsblex] [cy] = JK;
tsblcx + 1] [cy]
tsblex + 2] [cy]
tsblcx + 3] [cy]

JK;
JK;
JK;

else
{ /+ 000000 =/
cx = rand () % 10;
cy =rand O % 7;
while (tsblcx][cy] '= N || tsblcx]l[cy + 1] !'= N || tsblecx][cy + 2] != N
Il tsblcx][cy + 3] !'= N)

cx
cy
}
tsblcx] [cy]l = JK;
tsblex] [cy + 1] = JK;

rand () % 10;
rand () % 7;
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}

if (
{

else

if (
{

tsblex] [cy + 2]
tsblcx] [cy + 3]

JK;
JK;

rand O % 2 == 0)
/x DO0ooogg =/

cy = rand O % 10;

cx = rand () % 8;

while (tsblcx]lcy] !'= N || tsblex + 1]1[cy]l !'= N || tsblecx + 2] [cy] != N)
{

cy = rand () % 10;
cx =rand () % 8;
}
tsblcx] [cy]l = KK;
tsblex + 1] [cy] = KK;
tsblcx + 2] [cy] = KK;
/* 000000 =/

cx = rand () % 10;
cy = rand O % 8;

while (tsblcx][cy] !'= N || tsblcx]llcy + 1] !'= N || tsblex][cy + 2] != N)
{
cx
cy
}
tsblcx] [cy] = KK;
tsblcx] [cy + 1]
tsblcx] [cy + 2]

rand () % 10;
rand () % 8;

KK;
KK;

rand () % 2 == 0)

/* 000000 %/
cy = rand OO % 10;
cx = rand () % 8;

while (tsblcx][cy] !'= N || tsblcx + 1][cy]l !'= N || tsblecx + 2] [cy] != N)
{
cy
cx
}
tsblcx] [cy]l = SM;
tsblcx + 1] [cy] = SM;
tsblcx + 2] [cy]l = SM;

rand () % 10;
rand () % 8;
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else
{ /= 000000 */
cx = rand () % 10;
cy = rand ) % 8;
while (tsblcx][cy]l != N || tsblcxl[cy + 1] !'= N || tsblcx]l[cy + 2] != N)
{
cx = rand O % 10;
cy = rand OO % 8;
}

tsblcx] [cy]l = SM;
tsblcx] [cy + 1] = SM;
tsblcx] [cy + 2] = SM;

if (rand O % 2 == 0)
{ / 000000 =/
rand () % 10;
rand OO % 9;
while (tsblcx][cy] !'= N || tsblecx + 1] [cy] != N)
{
cy
cx
}
tsblcx] [cy]l = YS;
tsblex + 1] [cy]l = YS;

cy

cX

rand () % 10;
rand () % 9;

}
else
{ / 000000 =/
cx = rand ) % 10;
cy = rand ) % 9;
while (tsblcx][cy] !'= N || tsblcx][cy + 1] != N)
{
cx = rand () % 10;
cy = rand O % 9;
}

tsblcx] [cy]l = YS;
tsblcx] [cy + 1] = YS;

void

dispsb O
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int tate, yoko;

printf (" 123456789 10\n");
printf (" --——————————————————— \n");

for (tate = 0; tate < 10; tate++)

{
printf ("%2d4", tate + 1);
for (yoko = 0; yoko < 10; yoko++)
{
putchar (°[’);
switch (sb[tate] [yokol)
{
case BM:
putchar (°0°);
break;
case BH:
putchar (°X’);
break;
default:
putchar (° ?);
break;
}
}
printf ("|\n");
}
printf (" -———————————————————— \n") ;
}
int

zanteki ()
{
if (skp <= 0 && jkp <= 0 && kkp <= 0 && smp <= 0 && ysp <= 0)
{
printf ("OO0O0O0O\n"m;

return 1;

printf ("OO0O");
if (skp > 0)
{
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printf ("O0 ");
}
if (jkp > 0)
{
printf ("OO0O0 ");
}
if (kkp > 0)
{
printf ("OOO ");
}
if (smp > 0)
{
printf ("OO0O0 ");
}
if (ysp > 0)
{
printf ("O0OO");
}
putchar (°\n’);

return 0O;

int

meichup ()

{

int a, b;

tsblgx] [gy];

sblgx] [gy];

if (b !=N)
{
return BH;
}
if (a == SK)
{
sblgx] [gy] = BM;
skp--;
return SK;
}
if (a == JK)
{
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sblgx] [gy]l = BM;
Jkp==;
return JK;
}
if (a == KK)
{
sblgx] [gy] = BM;
kkp-—;
return KK;
}
if (a == SM)
{
sblgx] [gy] = BM;
smp—-—;
return SM;
}
if (a == YS)
{
sblgx] [gy] = BM;
ysp~——;
return YS;
}
sblgx] [gy] = BH;

return BH;

int
meichud ()
{
if (k == BH)
{
printf ("O0O00O\n");
return BH;
}
else if (k == SK)
{
printf ("O0O0O");
if (skp <= 0)
{
printf ("O0000O\n");
return SK;
}
putchar (°\n’);
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}
else if (k == JK)
{
printf ("OO00O");
if (jkp <= 0)
{

printf ("O0O0O0O00\n");

return JK;

}
putchar (°\n’);
}
else if (k == KK)
{

printf ("OOO");
if (kkp <= 0)
{

printf ("O0O0O0O00\n");

return KK;

}
putchar (°\n’);
}
else if (k == SM)
{

printf ("OOO");
if (smp <= 0)
{

printf ("O0O0O0O0\n");

return SM;
}
putchar (°\n’);
}
else if (k == YS)
{
printf ("O00");
if (ysp <= 0)
{

printf ("OO0OOOO\n");

return YS;
}
putchar (°\n’);
}

return BM;
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D.5 Score

D.5.1 senkan100.c
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

#include "senkan.h"

char 1line[100];

void haichi ();
void dispsb ();
int zanteki (O);
void shoot (O);
int meichup ();

int meichud Q);

int tsb[10][10], sb[10][10];

int skp = 5, jkp = 4, kkp = 3, smp = 3, ysp

int gx=0, gy=0;
int i, kekka, k;

int bx, by;
int at_flg=0;
int

main (void)

{
int j, a, b, total = O;

for (j = 1; j <= 100; j++)
{

=2;

skp = 5, jkp = 4, kkp = 3, smp = 3, ysp =

at_flg = 0;
haichi ;
for (a = 0; a < 10; a++)
{
for (b = 0; b < 10; b++)
{
sb[al [b] = N;
}
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zanteki ();
i=1;

shoot ();

for (i = 2; i <= 101; i++)
{

k = meichup ();

kekka = meichud ();

if (zanteki () || i == 101)
{

break;

}

shoot QO);

i--;
total = total + i;
printf ("%3d 00000000000 %3d0\n", j, i);
}
printf ("O00OO0O0O0O %6.2f\n", total / 100.0);

void
haichi ()
{

int tate, yoko, cx, cy;
static unsigned int seed = 1;

srand ((unsigned int) time (NULL) * seed);

for (tate = 0; tate < 10; tate++)

{
for (yoko = 0; yoko < 10; yoko++)
{
tsb[tate] [yoko] = N;
}
}

if (rand OO % 2 == 0)
{ /* 00000 */

cy = rand OO % 10;

cx =rand () % 6;

tsblex] [cy]l = SK;

149



tsblcx + 1] [cy] = SK;
tsblcx + 2] [cy] = SK;
tsblex + 3] [cy] = SK;
tsblcx + 4] [cy] = SK;

}

else

{ /+ 00000 */
cx = rand () % 10;
cy = rand OO % 6;
tsblcx] [cy]l = SK;
tsblcx] [cy + 1] = SK;
tsblex] [cy + 2] = SK;
tsblcx] [cy + 3] = SK;
tsblex] [cy + 4] = SK;

if (rand O % 2 == 0)
{ /* 000000 */
rand OO % 10;
rand OO % 7;
while (tsblcx][cy]l !'= N || tsblcx + 1]1[cy]l !'= N || tsblex + 2] [cy] != N
Il tsblcx + 3][cy] !'= N)

cy

CX

rand () % 10;
rand O % 7;

cy
cx

}
tsblex] [cy] = JK;
tsblcx + 1] [cy]
tsblex + 2] [cy]
tsblcx + 3] [cy]

JK;
JK;
JK;

else
{ /+ 000000 =/
cx = rand () % 10;
cy =rand O % 7;
while (tsblcx][cy] '= N || tsblcx]l[cy + 1] !'= N || tsblecx][cy + 2] != N
Il tsblcx][cy + 3] !'= N)

cx
cy
}
tsblcx] [cy]l = JK;
tsblex] [cy + 1] = JK;

rand () % 10;
rand () % 7;
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}

if (
{

else

if (
{

tsblex] [cy + 2]
tsblcx] [cy + 3]

JK;
JK;

rand O % 2 == 0)
/x DO0ooogg =/

cy = rand O % 10;

cx = rand () % 8;

while (tsblcx]lcy] !'= N || tsblex + 1]1[cy]l !'= N || tsblecx + 2] [cy] != N)
{

cy = rand () % 10;
cx =rand () % 8;
}
tsblcx] [cy]l = KK;
tsblex + 1] [cy] = KK;
tsblcx + 2] [cy] = KK;
/* 000000 =/

cx = rand () % 10;
cy = rand O % 8;

while (tsblcx][cy] !'= N || tsblcx]llcy + 1] !'= N || tsblex][cy + 2] != N)
{
cx
cy
}
tsblcx] [cy] = KK;
tsblcx] [cy + 1]
tsblcx] [cy + 2]

rand () % 10;
rand () % 8;

KK;
KK;

rand () % 2 == 0)

/* 000000 %/
cy = rand OO % 10;
cx = rand () % 8;

while (tsblcx][cy] !'= N || tsblcx + 1][cy]l !'= N || tsblecx + 2] [cy] != N)
{
cy
cx
}
tsblcx] [cy]l = SM;
tsblcx + 1] [cy] = SM;
tsblcx + 2] [cy]l = SM;

rand () % 10;
rand () % 8;
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else
{ /= 000000 */
cx = rand () % 10;
cy = rand ) % 8;
while (tsblcx][cy]l != N || tsblcxl[cy + 1] !'= N || tsblcx]l[cy + 2] != N)
{
cx = rand () % 10;
cy = rand OO % 8;
}

tsblcx] [cy]l = SM;
tsblcx] [cy + 1] = SM;
tsblcx] [cy + 2] = SM;

if (rand O % 2 == 0)
{ / 000000 =/
cy = rand () % 10;
cx = rand () % 9;
while (tsblcx][cy] !'= N || tsblecx + 1] [cy] != N)
{
cy
cx
}
tsblcx] [cy]l = YS;
tsblex + 1] [cy]l = YS;

rand () % 10;
rand () % 9;

}
else
{ / 000000 =/
cx = rand ) % 10;
cy = rand ) % 9;
while (tsblcx][cy] !'= N || tsblcx][cy + 1] != N)
{
cx = rand () % 10;
cy = rand O % 9;
}

tsblcx] [cy]l = YS;
tsblcx] [cy + 1] = YS;
}

seed = rand (;

void
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dispsb ()
{

int i, j;

printf (" 123456789 10\n");
printf (" -————————————————————— \n");

for (i = 0; i < 10; i++)

{
printf ("%24", i + 1);
for (j = 0; j < 10; j++)
{
putchar (’1?);
switch (sb[i]l[j1)
{
case BM:
putchar (°07);
break;
case BH:
putchar (°X’);
break;
default:
putchar (° ’);
break;
¥
}
printf ("|\n");
}
printf (" —------—----—————oo—o \n");
}
int

zanteki ()
{
if (skp <= 0 && jkp <= 0 &% kkp <= 0 && smp <= 0 && ysp <= 0)
{
/* printf("O0000\n"); */

return 1;

/*
printf("O0O0");
if(skp > 0) {
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printf("00 ");
}
if (kp > 0) {
printf ("0 00 ");
}
if (kkp > 0) {
printf("O00 ");
}
if(smp > 0) {
printf("O000 ");
¥
if(ysp > 0) {
printf("O00O");

}
putchar (’\n’);
*/
return 0;
}
int

meichup () /* x->gx, y->gy change */
{

int a, b;

tsblgx] [gy];

sblgx] [gy];

if (b !'=N)
{
return BH;
}
if (a == SK)
{
sblgx] [gy] = BM;
skp——;
return SK;
}
if (a == JK)
{
sblgx] [gy] = BM;
jkp—-;

return JK;
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if (a == KK)
{
sblgx] [gy] =
kkp—-;
return KK;
}
if (a == SM)
{
sblgx] [gy] =
smp—-;
return SM;
}
if (a == YS)
{
sblgx] [gy] =
Y8p~~;
return YS;
}
sblgx] [gy] = BH;

return BH;

int
meichud ()
{
if (k == BH)
{
return BH;
}
else if (k == SK
{
return SK;
}
else if (k == JK
{
return JK;
}
else if (k == KK
{
return KK;
}
else if (k == SM
{

BM;

BM;

BM;

&& skp <=

&& jkp <=

&& kkp <=

&& smp <=

0)

0

0

0)
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return SM;

}
else if (k == YS && ysp <= 0)
{

return YS;

3

return BM;
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D6 ODOODOOOODOOO

D.6.1 shoot.c
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

#include "senkan.h"

void
shoot ()
{
if (lat_flg && kekka == BM)
{
bx = gx;
by = gy;
at_flg = 1;
¥
else if (at_flg && kekka == BH)
{
at_flg = 0O;
}
return;
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