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L7)ITY) LK

d 1/8 2/8 3/8 4/8 5/8 6/8 7/8
IN-OUT 10-1 10-1 10-1 10~-1 10-1 10-1 10-1
F-DC 128-0 256-0 384-0 512-0 640-0 768-0 896-0
QM1 #91- 2.5|#131-12.9 {#156~45.9 (*166~289 |[*155-733 |[*141-2192
QM2 #91- 2.5|#131-12.9| 157-45.7| 167-159 | 157-400 | 142-1182
T | MINI 91-52.9| 134-131 | 164-190 | 175-211 | 165-273 | 151- 222| 104-174
1AL 91- 9.5| 139-28.6| 175-54.3| 189-80.3| 184-97.5} 177- 119| 131-104
g1|a2 91-13.6| 134-46.6| 164-89.5| 178-138 | 177-170 | 164~ 191| 113-160
& | A3 #91-12.1| 131-58.0| 161-210 |+171-407 |[+175-498 |[+166— 602 [+129-553
A4 91-16.4| 136-55.5| 167-103 | 174-155 | 170-171 | 157- 192| 112-153
A5 91-14.0| 134-48.0] 165-89.2]| 180-124 | 175-154 | 164- 175 110-144
QML #75- 1.6{#110-10.5|*121-114 |*122-595 |*116-2443
QM2 #75- 1.6|#110-10.5{ 123-64.1| 122-328 | 118-1304
gl MINI 77-19.9| 111-53.8| 126~86.7| 132-120 | 126-116 | 109-117 71-77.3
5 Al 77- 4.9 120-15.3| 143-26.1| 159-38.2| 155-47.3| 129-51.7| 84-52.2
> 1 A2 76- 6.6| 114-20.9| 130-36.1} 133-54.6| 132-76.7} 118-99.7| 68-102
4| a3 75- 7.7| 110-44.5(1126-133 |+147-199 |t148-245 |+128-286 | +84~385
A4 77- 8.1 115-28.6| 129-44.8| 132-68.1| 128-89.0| 114-97.7| 77-100
A5 75- 7.7] 115-26.4] 130-44.5| 144-68.0] 133-94.3| 115-103 72-88.4

* denotes minimum covering has not been completed.
1t A3 was stopped in about 5 times as the time spent for Al.
# denotes the solution was proved to be minimum.

%42 FH DB WT2E57 /LT ) Zhpt B

. — ) =255
f=5x%+1 f=J1E f=/x +y~ | f=x+y f=xy f=x log(x+1)
(mod 256) /1log256]
IN-OUT 8-8 8~5 8-5 8-5 8-8 6-12 8-8
F-DC 255-0 255-0 255-0 255-0 225-0 63-0 255~-0

QM1 #76-386 #57-89.7 |#120-143 #75-191 [*123-541 *47~47.8

QM2 #76-386 57-89.7|#120-143 #75-191 123-279 48-25.7
T | MINI 76-75.4 57-28.3| 121-112 75-58.8| 129-177 50-25.0 133-154
S 1AL 135-85.1] 58-12.0| 129-36.1] 91-79.8| 152-60.6 62- 4.9 153-43.4
3] a2 77-103 58-21.6| 122-65.7 75-67.7| 134-94.3 54-14.6| 134-124
| A3 +80-287 57-74.9| 121-242 75-176 {+135-292 52-85.4 ‘

A4 77-94.3 57-34.2| 121-103 75-79.6{ 131-146 50-21.8| 133-190

A5 76-75.7 58-29.4| 121-84.1 75-70.5] 134-126 51-20.8] 134-139

QM1 #48-809 #40-122 | *94-495 #17-31.0| *88-349 #39-62.1

QM2 #48-809 #40~-122 97-256 #17-31.0 88-241 40-37.1
T | MINI 53-32.8 42-12.9{ 101-62.8 17- 8.2 94-63.8 46-11.9| 114-65.0
=] AL 93-68.7| 44~ 8.1 115-22.7 18-12.9f 122-34.8| 58~ 4.2| 130-28.9
g1A2 50-115 42-16.4 99-43.2 17-13.0 92-61.3 45-13.0) 112-136
41 A3 +52-297 41-57.3{+101-283 17-14.7| +90-282 47-85.2 :

A4 50-52.1 41-25.4| 100-68.6 17-10.2 92-72.6 44-19.21 115-206

A5 49-46.3 41-19.9| 101-57.5 17- 9.8 91-63.4 44-16.3] 115-135

* denotes minimum covering has not been completed.
t A3 was stopped in 280 seconds (CPU time limit).
# denotes the solution was proved to be minimum.

~0
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7-segment |Add- Control | Micro- Black Hollerith|Symmetric
display |subtract | circuit | program | Jack ASCII function
IN-OUT 10-23 18-15 18-26 16-8 10-14 14-8 6-1
F-DC 40-0 32-0 34-0 147-0 40-2 18-0 50-0

QML #15-2.0
QM2 , #15-2.0

@ | MINI 35- 9.7| 32-11.4| 34-18.2}| 55-54.2| 18-3.6 18-12.0] 15-1.6
3ia1 36-12.3| 32- 9.8} 34- 3.2| 62-46.5] 19-1.0 18- 0.7 21-1.0
91 A2 36-30.2| 32-15.4| 34— 4.8] 57-54.2| 19-2.2 18- 0.9| 18-2.8
&1 a3 - -—- #33- 9.4| t60-288 | #18-3.1 | #18- 0.8| 16-7.9
Ab 35-48.1| 32-32.8| 33-11.3| 55-62.1| 18-5.8 18- 1.7 18-3.2

A5 36-33.5| 32-23.7| 33- 8.2| 56-56.2| 18-4.4 | #18- 1.6| 16-2.4
QML #6-0.3
QM2 #6-0.3

D | MINI 35-29.2| 29- 6.0| 33-10.6| 45-32.6| 17-1.8 18- 3.4 6-0.3
31alL 34~ 7.8| 29- 5.8{. 34~ 2.3| 53-33.1] 18-0.8 18- 0.5 8-0.2
91 aA2 33-21.3| 29-11.8| 34- 4.3| 50-48.4| 18-3.4 18- 0.7 6-0.5
$14a3 -— — #33- 8.5| +46-277 18-3.9 .| #18- 0.6 6-0.9
AL 33-32.0| 29-23.7{ 33-10.9| 47-45.2] 18-9.7 18- 1.5 8-0.8

A5 33-19.5| 29-16.3| 33- 7.1| 48-37.4| 18-5.1 18- 1.4 6-0.5

+ A3 was stopped in 280 seconds (CPU time limit).
# denotes the solution was proved to be minimum.
——— denotes excessive computation time.
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# denotes the solution was proved to be minimum.
--— denotes excessive computation time.
-—-——~ denotes excessive memory space.

/O

ROM Control| Control| ROM Clock Clock Micro Control
circuit| circuit program| circuit
M-1024 | M-001 M-004 M-110 M-1010 | M-1011 | M-672 M-156
IN-OUT 10-4 14-23 16-14 10-4 12-7 12-8 17-13 34-4
F-DC__ |1024-0 71-0 59-0 511-0 77-0 132-0 672-0 180-0
Q| ——
QM2 —_—— .
D | MINI | 16-164 | 54-44.3| 31-25.7| 58-56.4| 47-28.7|112-115 |182-1642
1Al 16-165 | 53-41.6| 35-18.0| 58-39.4| 47- 9.91117-23.7{220- 712|112-1309
g1 A2 16-189 | 55-181 | 31-39.3| 58-53.4| 48-24.3|113-50.6|185- 953
& A3 #12-185 -—  |+58-276 | 45-144 |112-145
A4 12-169 | 53-313 | 35-76.2| 58-68.8| 46-49.8|112-109 |183- 918
A5 12-176 | 53~141 | 35-49.0| 58-64.2| 46-38.5|112-76.0{184- 781
QML | -
QM2 — '
9 | MINI | 11-80.6{ 51-28.0{ 28— 9.1| 38-30.1| 40-14.8|103-72.6|163- 683 ————
S| AL 16-79.3| 52-28.1( 31- 8.9| 40-24.9| 42- 9.2{104-15.3|202- 441 97- 737
g1a2 11-90.1| '52-181- | 30-32.1| 38-34.2| 40-41.9{102-36.9|167- 797 97-3222
S| A3 #11-86.3 i 38-46.0|t41-316 |101-89.6
A4 11-86.1| 52-340 | 30-62.1{ 38-39.2| 41-74.2|102-78.11162- 646
A5 11-83.3| 52-135 | 30-34.3]| 38-36.4| 39-45.7)|102-58.6|163- 540|#97-2283
+ A3 was stopped in 280 seconds (CPU time limit).
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