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1. BE X2 M O] MlZg=~(squared number)S2| g = HoY =~ U=7}?

0=0+0+0
1=14+0+0
2=1+1+0
3=1+1+1
4=22+0+0
5=22+1+0
6=22+1+"1
7= ..

NO
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2. 2= X5 Y| IO XMlgg~(squared number)=2| &= HH

0=0+0+0+0
1T=1+0+0+0
2=17+1+0+0

3=17+1+1+0

4=22+0+0+0
5=22+1+0+0
6=22+1+1+0
7=22+1+1+41
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(state, read) — (state, write, L/R/STOP)
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UHOZE S02 =&t o0 15 Hok= /7 M

182 SO0I2EHIFE (9., 3=111,5=11111)

(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0, R)
(0,1) - (1,1,R)
(1,0) - (0,1,STOP)
(1,1) - (1,1,R)

state = 0



UHOZE S02 =&t o0 15 Hok= /7 M

182 SO0I2EHIFE (9., 3=111,5=11111)

(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0, R)
(0,1) - (1,1,R)
(1,0) - (0,1,STOP)
(1,1) - (1,1,R)

state = 0



UHOZE S02 =&t o0 15 Hok= /7 M

182 SO0I2EHIFE (9., 3=111,5=11111)

(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0, R)
(0,1) - (1,1,R)
(1,0) - (0,1,STOP)
(1,1) - (1,1,R)

state = 0



UHOZE S02 =&t o0 15 Hok= /7 M

182 SO0I2EHIFE (9., 3=111,5=11111)

(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0, R)
(0,1) - (1,1,R)
(1,0) - (0,1,STOP)
(1,1) - (1,1,R)

state = 0



UHOZE S02 =&t o0 15 Hok= /7 M

182 SO0I2EHIFE (9., 3=111,5=11111)

(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0, R)
(0,1) - (1,1,R)
(1,0) - (0,1,STOP)
(1,1) - (1,1,R)

state = 0



UHOZE S02 =&t o0 15 Hok= /7 M

182 SO0I2EHIFE (9., 3=111,5=11111)

(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0, R)
(0,1) - (1,1,R)
(1,0) - (0,1,STOP)
(1,1) - (1,1,R)

state = 1



UHOZE S02 =&t o0 15 Hok= /7 M

182 SO0I2EHIFE (9., 3=111,5=11111)

(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0, R)
(0,1) - (1,1,R)
(1,0) - (0,1,STOP)
(1,1) - (1,1,R)

state = 1



UHOZE S02 =&t o0 15 Hok= /7 M

182 SO0I2EHIFE (9., 3=111,5=11111)

(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0, R)
(0,1) - (1,1,R)
(1,0) - (0,1,STOP)
(1,1) - (1,1,R)

state = 0



UHOZE S02 =&t o0 15 Hok= /7 M

182 SO0I2EHIFE (9., 3=111,5=11111)

(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0, R)
(0,1) - (1,1,R)
(1,0) - (0,1,STOP)
(1,1) - (1,1,R)

state = 0



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 0



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 0



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 0



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 0



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 1



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 1



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 1



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 2



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 4



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 4



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 5



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 5



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 2



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 4



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 4



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 4



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 4



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 5



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 5



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 5



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 5



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 2



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 3



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 3



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 3



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 3



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 3



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 3



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 0



(0,0) - (0, 0,R)
(2,0) - (3,0,R)
(4,0) - (5,1,L)

(state, read) — (state, write, L/R/STOP)
(0,1) -» (1,0,R) (1,0) - (2,1,L)
(2,1) - (4,0,R) (3,0) - (0,1, STOP)
(4,1) - (4,1,R) (5,0) - (2,1,L)

(1,1) - (1,1,R)
(3,1) - (3,1,R)
(5,1) - (5,1, L)

state = 0
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C

5,= (101),,= 10010110

state = 0



(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0,R)  (0,1) - (1,1,R)
(1,0) - (0,0, R) (1,1) - (2,0,L)

(2,1) - (0,0,STOP)

state = 0




(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0,R)  (0,1) - (1,1,R)
(1,0) - (0,0, R) (1,1) - (2,0,L)

(2,1) - (0,0,STOP)

state = 0




(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0,R)  (0,1) - (1,1,R)
(1,0) - (0,0, R) (1,1) - (2,0,L)

(2,1) - (0,0,STOP)

state = 0




(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0,R)  (0,1) - (1,1,R)
(1,0) - (0,0, R) (1,1) - (2,0,L)

(2,1) - (0,0,STOP)

state = 1




(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0,R)  (0,1) - (1,1,R)
(1,0) - (0,0, R) (1,1) - (2,0,L)

(2,1) - (0,0,STOP)

state = 0




(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0,R)  (0,1) - (1,1,R)
(1,0) - (0,0, R) (1,1) - (2,0,L)

(2,1) - (0,0,STOP)

state = 0




(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0,R)  (0,1) - (1,1,R)
(1,0) - (0,0, R) (1,1) - (2,0,L)

(2,1) - (0,0,STOP)

state = 1




(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0,R)  (0,1) - (1,1,R)
(1,0) - (0,0, R) (1,1) - (2,0,L)

(2,1) - (0,0,STOP)

state = 0




(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0,R)  (0,1) - (1,1,R)
(1,0) - (0,0, R) (1,1) - (2,0,L)

(2,1) - (0,0,STOP)

state = 1




(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0,R)  (0,1) - (1,1,R)
(1,0) - (0,0, R) (1,1) - (2,0,L)

(2,1) - (0,0,STOP)

state = 2




(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0,R)  (0,1) - (1,1,R)
(1,0) - (0,0, R) (1,1) - (2,0,L)

(2,1) - (0,0,STOP)

state = 0




(state, read) — (state, write, L/R/STOP)
(0,0) - (0,0,R)  (0,1) - (1,1,R)
(1,0) - (0,0, R) (1,1) - (2,0,L)

(2,1) - (0,0,STOP)

1 0 0 1 0 0 0 0

100100 = (1010), = 10
state = 0
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Part 2.
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HHEe Ed
O O universal TT © mt

Yeolol T Ml To| #AISL T F=0{E =S == 38 7
(state, 0/1) — (state,0/1,L/R/STOP)
state: in binary
R:20or 110

L:30r1110
STOP:40r 11110
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state: in binary
R:20r 110
L:30r1110
STOP:4 or 11110

(0,0) = (0,0, R)
(0,1) - (1,1,R)
(1,0) = (0,0, R)
(1,1) - (2,0,L)

(2,1) = (0,0,STOP)
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state: in binary
R:20r 110
L:30r1110
STOP:4 0r 11110

(0,0) - (0,0,R)
(0,1) - (1,1,R)
(1,0) - (0,0,R)
(1,1) > (2,0,L)

(2,0) - (0,0, R)

(2,1) = (0,0, STOP> dummy rules
(3,0) - (0,0,R)
(3,1) - (0,0, R)
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state: in binary
R:20r 110
L:30r1110
STOP:4 or 11110

(0,0,R)
(1,1,R)
(0,0,R)
(2,0,L)
(0,0,R)
(0,0,STOP)
(0,0,R)
(0,0,R)
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state: in binary
R:20r 110
L:30r1110
STOP:4 or 11110

(0,0,110)
(1,1,110)
(0,0,110)
10/0,1110)
(0,0,110)
(0,0,11110)
(0,0, 110)
(0,0, 110)
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state: in binary
R:20r 110
L:30r1110
STOP:4 or 11110
kk
(00110)
(11110)
(00110)
(1001110)
(00110)
(0011110)
(00110)
(00110)
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universal TTr © I}I L

state: in binary
R:20r 110
L:30r1110

STOP:4 or 11110

(00110)¢11110)¢00110)¢1001110)¢00110)¢0011110)¢00110)¢00110)



HHEe Ea| A
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state: in binary
R:20r 110
L:30r1110
STOP:4 or 11110

00110111100011010011100011000111100011000110 = 3817480157382
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2. OfT Xiis ¢ Ol CHSH T, (n)O] H20}0| RIS RE AP 2 Efolsh= Ya|So|2t ofxt
Anx,y,Zz€EN st (x+1)"3 + (y+ 1)"3 = (z4 )3

=T (3)2 RIoHK| B=Lt T (4)= SXIOHK| S5=L. T (5)= ZXIOHK] Gs=E. -
3. OftH K== q""Of[ Cifoll T (2)0] EEHISS| £55 He 3R2| +=2 =Qlok= Z112[F0[2t SFAY,

T (2)0] HX[E}?



ofi = EL.

AHZF
o1

52 BjAlojat

SELE

=l 2

30| 2

O

=
o

A(q,n)0| FX[oHH, 0|22 HIZ T, (n) 2

O q'2k n'0f| Lol A(q’, n')0| SO

Hiloz

F

0)
=3

F

(]
L

T, (n")0i| CH

=
-

(0]

JFH| 222t Ty (n')0] ZX[SHK]



Part 2.

0l
Of-

o
T



Part 2

BE g,n0| CHEHA A(q, n)O| HX|EHH HIEI T, (n)0| HX[SHK| QH=L},

q K-

ITf2bAd, An, n)O] RX[SHH ZIBE T, (n)0] HXISIX| Q=L - (1)

n

Olitf A(n,n)2 nO|ets +8 THAR He S8 ARE2E = + UL

[Tt A(n,n) = T, (n) Q! k2t EXRLLY. - (2)
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A(n, n)O| HX[SHH BRE T, (n)0| FXIBIX| H=Lt. - (1)

A(n,n) = T,(n)Q! k2t EXHSICE. - (2)

(2)0l n = kS EHEBHEAL (5, T 2 YHCZ k7t FOIRACIL o=KL
Ak, k) = Ty (k). - (2)
(1)0ll n = k& CHEOHAL.

A(k, k)7t SX[olH BFE Ti (k)O| BX[okX| Gs=Lt. - (1)

(1)2t (2')= 2X|H T2t 2T Ty (k)7 EX[SFH BRE T (k)O] ‘YX[SFX| =L
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