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The 3D Game of Life

SSH Club Physics Group 2nd Grade Yushi Takada
Given the presentation at Kagaku-Zanmai (Science Festival) in Aichi

1 Introduction

The Game of Life (2D) is the simulation of life invented by J.H.Conway, who is an English mathematician.
Its world is an infinite grid of square cells. Each cell has two states, alive (black) or dead (white). The state
changes according to the number of live neighbours as follows:

State | Neighbours Next state
3 Alive (Birth) - -
Dead
Other Dead

2or3 Alive (Survival) Birth Survival
Alive Dead
- B H ﬂ
=¥ —
Underpopulation Overcrowding

These rules are called “B3/S2,3", short for the Birth with 3 neighbours and the Survival with 2 or 3
neighbours. The Game of Life can execute any algorithm. This is called the Turing-completeness. So, the
Game of Life is Turing-complete.

What we are studying is what the 3D Game of Life is like, especially if it is Turing-complete.

2 Methods
We developed computer software for the 3D Game of Life by means of C language and VBA (Visual
Basic for Applications). And we set its rules: B5/S4,5. Then we searched for surviving patterns and
explored the possibility of the Turing-completeness with the software.

We also studied other rules such as B3/S2,3, which is the same rules as the 2D Game of Life.

3 Results and Discussion
We found some patterns that survive in 3D Game of Life B5/S4,5. However, we have not found the
pattern which grows infinitely. That is, we could not prove that it is Turing-complete.

On the other hand, we proved that the 3D Game of Life B3/S2,3 was Turing-complete. When there are
two arrays of 2x2x1 squares at three-layer intervals and the middle layer is completely detached, the 3D
Game of Life can simulate the 2D Game of Life in the layer. Because the 2D Game of Life is Turing-
complete, the 3D Game of Life B3/S2,3 is also Turing-complete.

4 Conclusion
We have proved that the 3D Game of Life B3/S2,3 is Turing-complete.

We want to know whether the 3D Game of Life B5/54,5 has infinite-growing patterns and whether it is
Turing-complete.

5 Acknowledgement
I want to thank Go Kato and Kengo Sakai who have supported my research.
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Isolating glutamic acid from Japanese kelp “kombu” used for making stock

SAKAKIHARA Mariko
(Meiwa Senior High School SSH Chemistry Group)

Introduction

I like cooking and I have an interest in what makes Japanese food delicious. What is essential is Umami
in kelp.

Kelp is used to make stock for many dishes—such as oden, udon and savory-steamed-egg-custard. That
is because there is a lot of Umami, which is glutamic acid in kelp. Therefore I conducted an experiment
to isolate glutamic acid from kelp. The purpose is to study the property directly.

Experiments

A Zwitterion changes into a cation in an acid solution and changes into an anion in alkaline solution.

There is also an isoelectric point where amino acids, like glutamic acid, crystallize.

By taking advantage of these characteristics of the zwitterion, I conducted the experiment below.

<Methods>

(1) Boil 50g of kelp in700 hot water for 20 minutes and pass the stock
through the cation-exchange resin. At this time the amino acid, such
as glutamic acid, is adsorbed into the resin. This is based on the
characteristic: a zwitterion changes into a cation in an acid solution.

(2) Pour Tmol/L ammonium hydroxide through the cation-exchange
resin and liquate out the amino acid.
Take the solution of which the Brix is over 0.5%.

(3) Concentrate the solution using a rotary evaporator. (Make
sure the Brix is over 15%)
And make the solution pH 3.22 by adding 6mol/L hydrochloric acid. pH 3.22 is the isoelectric
point of glutamic acid. Figure1 shows the crystal of glutamic acid.

(4) Find the Rf value of the crystal with thin layer chromatography (TLC), and chemically identify
the crystal by comparing with AJINOMOTO (L-glutamic acid 97.5%), reagent glutamic acid and
reagent aspartic acid.

Figure1: Crystal of glutamic acid

Results and discussions

In the experiments, I succeeded in isolating 0.56g glutamic acid from 50g Hidaka kelp. It was also
chemically identified as glutamic acid with TLC. In addition, I did the same experiments using Rausu kelp.
I found that it crystallized easier than using Hidaka kelp.

And I made sure that at method (1), glutamic acid did not liquate out from the resin and at method (2),
glutamic acid liquated out from the resin by means of ninhydrin reaction. Also I did the same experiment
using other ingredients besides kelp (cabbage, tomato, onion ). And I succeeded in isolating few
glutamic acid from tomato.

Conclusions

From this research I have found that isolating glutamic acid from food such as kelp is difficult. But

isolating few glutamic acid from kelp and understanding the basic character of amino acid was valuable.

Issues that I need to work on are these three below.

(1) Contrive a way to isolate more glutamic acid from kelp.

(2) Establish the way to refine the glutamic acid isolated from kelp and identify with TLC.

(3) Attempt to make a calibration curve using a ninhydrin solution and determine the quantity of
glutamic acid.

Bibliography
1) CHIJI HIDEYUKI others, The Japan Society of Cookery Science magazine, 35, p79-83(2002).

2) TOSA TAKAFUMI, Kagaku to Kyouiku(The Chemical Society of Japan), 50, p134-136 (2002).



Seismic motion caused by earthquakes and the vibration of school building

SSH club Physics & Earth science group 2nd grade Shoma Nishibori
(Given the presentation at Kagaku Zanmai in Aichi and Baulkham Hills High School in Australia)

1 Introduction

By installing seismometers in some places in my school building, I collected
seismic motion data and researched school building vibrations by
analyzing the data. A senior SSH club member was interested in disaster P
prevention and started this research when the Great East Japan Earthquake
occurred in 2011. I took over operations because I was interested in
building vibrations, too.

2 Method

I installed seismometers on the top floor and the basement floor of my
school building and measured the seismic motions of earthquakes and also
the school building vibrations caused by the motions. I compared the
duration of preliminary tremors that I measured with the distance from the
hypocenter. I also compared the basement floor's Fourier spectrum with
the top floor’s. The Fourier Spectrum indicates how big every frequency
content is. It is helpful in measuring vibrations including various
frequencies, such as that of an earthquake. By using it, I considered about
two earthquakes which occurred at distant places.

"
|« BB E R
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Fig.1 Seismometer

3 Results and Discussion

I registered earthquakes 11 times at our school in the
past two years. The distance from the hypocenter (D)
is proportional to the duration of preliminary tremors
(T) and I confirmed Omori’s law which shows the
relation (D=kT). I found the constant (k) is 7.60. I
couldn’t measure the duration of preliminary tremors
by the Sanriku offshore earthquake on December 7,
2012. There seemed to be no preliminary tremors in the earthquake. The preliminary tremors of the
earthquake, which occur at a remote location, seem to have small energy and also are vertical waves. As
a result, the vibration was hard to measure here in Nagoya. I confirmed my school building resonated at
4 to 4.5Hz in the north-south direction by analyzing the Fourier spectrum. Therefore, I found the natural
frequency of my school in the north-south direction is 4 to 4.5 Hz. I also found the natural frequency of
my school building in the east-west direction is 5.5 to 6 Hz through the same analysis. Differences
between north-south and east-west are thought to come from the architectural form of the school
building.

000 500 00 L1 s 7500
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4 Conclusion

The distance from the hypocenter is proportional to the duration of preliminary tremors and I confirmed
Omori law. The analysis of the Fourier spectrum made me confirm the resonance phenomena and I
found the natural frequency of the school building. I want to compare the school building vibration with
the land vibration. I also want to compare the new building vibration with the old one.

5 Bibliography
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Synthesizing simple cation exchange resin

SAKURABA Toshinori
(Meiwa Senior High School SSH Chemistry Group)

Abstract
I had interest in the fact that metallic ions could be decreased by cation exchange resin. It consists of

Polystyrenesulfonate. I attempted to synthesize it from waste in everyday life. I used dairy products
container made from polystyrene, and I succeeded in synthesizing simple cation exchange resin. I also
investigated the efficiency of the product made through the systhesis. I found the result satisfactory.

Ob'Fective
he objective is synthesizing cation exchange resin by sulfonating dairy products container, and
investigating the efficiency of the product.

Experiments
1. T'tried to synthesize cation exchange resin as follows:

(1) Dissolve polystyrene into acetone.

(2) Make it globe-shaped and dry them up.

(3) Powder the globe shaped polystyrene with a file.

(4) Soak the powder in heated concentrated sulfuric acid in order to sulfonate polystyrene.
(5) Measure IR spectra to check the extent of bonding sulfo group.

2. I tried to find the best condition to synthesize cation exchange resin.

(1) Synthesize cation exchange resin under various conditions which means

temperature and time. Figure1:sulfonating polystyrene
(2) Measure the amount of copper(1l') ion cation exchange resin can

absorb as follows:

a) Cram absorbent cotton and five grams of cation exchange resin in a column.

b) Pour 50mL of 0.05 mol/L copper( II ) sulphate solution through the column.

¢) Pour 50mL of water to push the copper( I ) sulphate solution which is left in the column.

d) Make the volume of effluent 100mL.

€) Measure the concentration of it by absorptiometry.

3. I poured 50mL of 0.01Tmol/L hydrochloric acid into the resin which absorbed copper( 1) ion to check
whether the resin can be regenerated.

4.1 made cation exchange resin absorb calcium ion and magnesium ion in drinking water in order to
check the efficiency to various metallic ions. The drinking water I used was “Contrex”, commercially
available one. It includes 57.1mg of calcium ion and 18.1mg of magnesium ion in 100mL(by
chelatometric titration with EDTA).I poured 50mL of it to the resin 5g. I measured the amount of
calcium ion and magnesium ion in the effluent by chelatometric titration with EDTA.

Result and conclusion
1.An absorption peak appeared at 1250 wavenumber (Figure2). This means sulfo group has bonded to

polystyrene. So I could sulfonate polystyrene, though the reaction between polystyrene and sulfuric
acid is solid-liquid reaction, and succeeded in synthesizig the
cation exchange resin. ' 1M

2.The best condition to synthesize the resin is to soak polystyrene
in conc. sulfuric acid for 40 minutes with the temperasture of
60C . This resin 5g absorbed cupper (1) ion 1.73mmol.

3.The effluent included copper( II ) ion which had been absorbed
by the cation exchange resin I synthesized. Therefore, the resin
can be regenerated by hydrochloric acid.

4.1 confirmed that the effluent did not include calcium ion and | . — — — 1 —
magnesium ion. I could check the efficiency with various | \ave numberem™

metallic ions.
Sulfo group
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NP TE 5 25.5 | 54.4 | 19.2 0.9 31.4| 55.2 | 12.7 0.6 | 22.3 | 52.8 | 23.3 1.6
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(OF ST, BR-HPEOER-RE~OHE |44+ 155 | 16.4%| 490 | 51.8%| 196 | 20.7%| 40 42%| 62 6.6%| 3| 03%
BR wne 9| 143%| 33| 524% 0 00% 10| 159%] 11| 175%| 0| 0.0%
1REE S 68 9.4%| 330 | 45.8%| 126 [ 17.5%| 45 6.2%| 150 | 20.8%] 2| 0.3%
(3)ERF} ZEER~ D Bk HEHE 186 | 19.7%| 454 | 48.0%| 176 | 18.6%] 73 7.7%| 54 57% 3| 0.3%
we 10 | 159%| 30| 47.6% 0 0.0% 1 16% 22| 349% 0| 00%
RS 75 | 10.4%| 292 | 405%| 120 | 16.6%] 45 6.2%| 185 | 25.7%| 4| 06%
() BRI DOEREZ A~ D H R £k 140 | 14.8%| 433 | 458%| 256 | 27.1%| 46 49%| 66 70%| 5| 05%
we 9| 143%| 30| 47.6% 0 0.0% 2 32% 22| 34.9%| o] 0.0%
(R 48 6.7%| 296 | 41.1%| 148 | 205%| 43 6.0%| 183 [ 254%| 3| 04%
B)FATEBERRAT DT E~DHEB HEHE 137 | 145%| 436 | 46.1%| 243 | 25.7%| 30 32% 96| 101%| 4| 04%
wne 7| 111%| 31| 49.2% 1 1.6% 4 6.3%] 20| 31.7%| 0| 0.0%
RS 43 6.0%| 284 | 39.4%| 156 [ 21.6%| 28 3.9%| 205 | 28.4%| 5| 0.7%
(OO ETHERTEELIAWLNDGES A E 119 | 12.6%| 363 | 38.4%| 296 | 31.3%| 25 26%| 138 | 146%| 5| 05%
we 4 6.3%| 25| 39.7% 4 6.3% 0 00%| 30| 476% 0| 0.0%
RS 45 6.2%| 221 | 30.7%| 135 | 187%| 18 2.5%| 295 | 409%| 7| 0.9%
(NMBEDHSEMBLEZ (B, OLIR. Bk | £ 127 | 13.4%| 411 | 43.4%| 264 | 27.9%] 45 48% 96| 10.1%] 3| 0.3%
Bly) we 8| 127%| 31| 49.2% 1 16% 15| 23.8% 8| 12.7%| o] 0.0%
{RIEE 73 | 10.1%] 329 | 456%| 113 | 157%] 77 | 107%| 127 | 176%] 2| 0.3%
BFEEEH AL THEMAL ESE (B V— |£4# 104 | 11.0%| 393 | 41.5%| 282 | 29.8%| 49 52%| 115 | 122%| 3| 0.3%
H—2vF) wne 9| 143%| 27| 42.9% 0 00%| 14| 222% 13| 206%| 0| 0.0%
{RIEE 75 | 10.4%| 325 | 45.1%| 91| 126%| 74| 103%| 154 | 21.4%| 2| 0.3%
(D¥EYSR<ERML BE G 108 | 11.4%| 373 | 39.4%| 281 | 29.7%| 63 6.7% 116 | 12.3%| 5| 05%
wne 5 79%| 31| 49.2% 3 48% 10| 159%| 14| 222%| 0| 0.0%
RS 70 9.7%| 266 | 36.9%| 114 [ 158%| 105 | 14.6%] 162 | 225%| 4| 06%
0BG DERIVHEZS LT 222 A |44 101 | 10.7%| 352 | 37.2%| 335 | 35.4%| 37 39%| 116 [ 12.3%| 5| 05%
%) wa 3| asu| 30 476%] 4] e3u] 2] 324 23] sesu%] 1] 16%
(RS 45 6.2%| 216 | 30.0%] 178 | 24.7%| 42 58%| 236 | 32.7%| 4| 05%
ADFERIT DA MBERREA. KO<H) £ E 129 | 136%| 389 | 41.1%| 281 | 29.7%| 27 29%| 114 | 12.1%] 6 | 06%
we 6 9.5%| 30| 47.6% 2 3.2% 4 63% 20| 31.7%| 1| 16%
{RIEE 53 7.4%| 281 | 39.0%| 136 [ 18.9%| 38 53%| 211 | 29.3%] 2| 0.3%
U2)EREERRRT BH A fE 117 | 12.4%| 422 | 446%| 254 | 26.8%| 26 27%| 121 | 12.8%| 6 | 06%
we 5 7.9%| 33| 52.4% 2 3.2% 4 6.3% 18| 286%| 1| 1.6%
RS 51 7.1%| 325 | 45.1%] 98 [ 13.6%| 40 5.5%| 203 | 28.2%| 4| 06%
UNEEFIF->THLMNILIZLWRFL FRE | £4# 174 | 18.4%| 428 | 45.2%| 202 | 21.4%| 49 52%| 90 9.5% 3| 0.3%
i) we 8| 127%| 30| 47.6% 1 1.6% 9| 143%| 14| 222%] 1| 1.6%
RS 64 8.9%| 292 | 405%] 113 | 157%| 59 8.2%| 186 | 25.8%| 7| 0.9%
ADBEZDACRARD. #BAH. R/EAH) EE 157 | 16.6%| 485 | 51.3%| 181 | 19.1%] 26 2.7% 92 9.7%| 5| 0.5%
we 10 | 15.9%] 33| 52.4% 0 0.0% 7] 111% 12 ] 19.0%| 1] 1.6%
{RIEE 73 | 10.1%| 333 | 46.2%| 94| 13.0%| 43 6.0%| 174 [ 241%| 4| 06%
U RRERERUIEZ DN (LR—MMERR. 7 | &% 160 | 16.9%| 405 | 42.8%| 263 | 27.8%] 21 22%| 93 98%| 4| 04%
LErF—3y) wne 19 | 302%| 24| 38.1% 0 0.0% 5 79% 14| 222%] 1| 1.6%
{RiEE 77 | 10.7%| 335 | 465% 91| 126%] 28 3.9%| 189 [ 26.2%| 1| 0.1%
(16)EREHE (FEEEICK DRI N EREE) HE 75 7.9%| 300 | 31.7%| 414 | 438%| 20 21%| 134 | 142%| 3| 0.3%
we 3 48% 29| 46.0% 4 6.3% 2 32% 24| 381%| 1| 1.6%
(RS 39 54%| 188 | 26.1%| 221 [ 307%| 17 2.4%| 255 | 354%| 1| 0.1%
SMUEEFEA DN TS ML TE N I=EBNET A, H23(329) H24(631) H25(946)
XIRAEFFEI29A XERAEFEE3TA SHRAHEIL46 A
(DFI AR, IR - B2 (SR B THAZ ORI 70.3%(154 ) 61.4%(298 A) 64.9%433.A)
QFIFF ORI E DIFAHES - EER 60.7%(195A) 69.4%(408 A) 73.4%(592.A)

@ORFORHEAT. XK. BPEFDO RS - KREE

80.6%(104 A)

80.9%(293 A)

80.3%(380 A)

WOEACHTITSREAR (BB ECELDAHLEDHTITILD)

63.2%(110A)

64.2%(201.A)

62.4%(272 A)

GYAAPLH TITSREHAR (KPEEOHERMBAE— IS, HDVDIFERERTTITILD) 74.1%20A) 70.3%(52.A) 60.2%(71A)
OEANCETITIRBEMARE MMDBSRDEEOEKE—HEIS. HDVIIIEEERIFTTITSLND) 86.7%(13A) 61%(25 A) 57.1%(52A)
MEBEHRIAVTAE~DSM 77.3%17AN) 78.3%(36 A\) 62.5%(70A)
(8)FREE - RERDEE 64.9%(50A) 79.8%(285A) 77.8%(383.A)
)Z1—IILED—U (B75VEE) DEE 81.3%(13A) 78.6%(33 A) 55.9%(66 A)
AO)FLELT—13av T2 hEEHIIFE 68.5%(146 A) 69.6%(197.A) 70.5%(285 A)
UDEETRRI D NEEHIFE 78.3%(18 A) 74.7%62A) 70.9%(141.A)
UMD ERDERLDERT RS 96.3%(26 A) 75%(33 A) 64.8%(59 A)
UDBEZRISTEH DS 92%(23 A) 78.7%B7TA) 60.9%(53A)
BN DERLEDRERIZAR 100%(2 A) 72.4%21A) 55.7%(39A)
5)EsN DR - FRMBEAE DR oA 46.7%F A) 50%@29 A)
aeymstDAERELED HFEREH R 1A 43.8%0T A) 36.5%19A)
UNERFEOERE VRS HLTORSE 2N 35.7%(5A) 35.3%(18A)
(18)EFRFEOEME VR HLDRE 3A 37.5%6A) 38.9%(21A)




(3) Fpi25FERMET SHIVNBEERT Vo —MER

EEA RZERVEHENTEE
BEB EbohEVAIERVEFEEENLZEIE
E&C E55MENVEREVEETEMNLEE
BED BILEVWEREMNLZEE

fi11. FM<REEISDOLT

fE14. AENDEKIZDONT

A B C D A B C D
1 TEYMEBEICET IV -HEEENS |~ KEBICLIHMFER~ 37.8% 45.9% 13.5% 2.7% 16.2% 67.6% 16.2% 0.0%
2 SIERFETHRE- iR 31.3% 53.1% 15.6% 0.0% 34.4% 43.8% 21.9% 0.0%
3 FSUTDIRYIILDEE 35.3% 50.0% 14.7% 0.0% 23.5% 61.8% 11.8% 2.9%
4 $EUVEER 33.3% 54.5% 12.1% 0.0% 27.3% 57.6% 12.1% 3.0%
5 BEDIELZL 34.1% 58.5% 7.3% 0.0% 24.4% 58.5% 17.1% 0.0%
6 HFERE 66.7% 33.3% 0.0% 0.0% 50.0% 16.7% 33.3% 0.0%
7 ETMEEYRAL—YaY 34.1% 51.2% 9.8% 4.9% 12.2% 65.9% 22.0% 0.0%
8 1THIZEMIELTHES 42.9% 57.1% 0.0% 0.0% 0.0%  100.0% 0.0% 0.0%
19 BROFEE ~Banach-TarskiD EIE~ 42.1% 50.0% 7.9% 0.0% 36.8% 57.9% 5.3% 0.0%
10 FIEHSRIEE M EERO R 5.6% 72.2% 22.2% 0.0% 11.1% 61.1% 27.8% 0.0%
1M EEFBERORZE ~RE-FHOBRKEFR~ 30.6% 55.1% 14.3% 0.0% 51.0% 42.9% 4.1% 2.0%
12 TEQFWLWNSIFESIP-6TES? ] 25.6% 64.1% 10.3% 0.0% 25.6% 64.1% 10.3% 0.0%
13 BHEBKRERFLELOERRKR 85.0% 15.0% 0.0% 0.0% 75.0% 25.0% 0.0% 0.0%
14 RBRFERBEATAHB 54.1% 40.5% 5.4% 0.0% 43.2% 56.8% 0.0% 0.0%
15 AR EHIEAAR 44.8% 44.8% 10.3% 0.0% 58.6% 34.5% 6.9% 0.0%
16 WALEIRILF—hNE R RS (KEK)FAR 58.1% 41.9% 0.0% 0.0% 41.9% 54.8% 3.2% 0.0%
17 EENEYE-TREIRREERAER R ERITHER - B 28.1% 65.6% 6.3% 0.0% 35.5% 54.8% 9.7% 0.0%
18 fBJIEMEREAME ~BAXMERFT Hith~ 31.4% 51.4% 17.1% 0.0% 40.0% 54.3% 5.7% 0.0%
19 ZEHERFEYESN ~BRLTEZLZLTERNOFE S~ 14.3% 62.9% 20.0% 2.9% 20.0% 62.9% 17.1% 0.0%
f12. AEDEHIZDNT 15, BEAQEK-BELDOEFYIZDONT

A B C D A B C D
1 TEYMEICET SIVA BN D I~ REBICKIBFEHEER~ 8.1% 24.3% 59.5% 8.1% 21.6% 62.2% 16.2% 0.0%
2 FHERFFTEE-HAHMR 9.4% 71.9% 15.6% 3.1% 18.8% 50.0% 31.3% 0.0%
3 FSUTDURYIILDEE 5.9% 50.0% 44.1% 0.0% 17.6% 55.9% 26.5% 0.0%
4 $EUVEER 12.1% 63.6% 24.2% 0.0% 28.1% 50.0% 18.8% 3.1%
5 BEERDIFAHL 17.1% 65.9% 17.1% 0.0% 24.4% 63.4% 12.2% 0.0%
6 FFH 33.3% 50.0% 16.7% 0.0% 33.3% 50.0% 16.7% 0.0%
7 ETMEEYZAL—Yay 12.2% 63.4% 19.5% 4.9% 22.0% 63.4% 12.2% 2.4%
I8 THIEMELTHES 42.9% 57.1% 0.0% 0.0% 14.3% 42.9% 42.9% 0.0%
9 E|EOFREHE ~Banach-TarskiDFEE~ 18.4% 50.0% 31.6% 0.0% 34.2% 57.9% 5.3% 2.6%
10 FNEAFRIERET M EER ORI 5.6% 22.2% 66.7% 5.6% 5.6% 50.0% 44.4% 0.0%
1M EEFEERORZE ~AR-FHOBRKETR~ 40.8% 51.0% 8.2% 0.0% 29.2% 58.3% 10.4% 2.1%
12 TEQBFWNSIFESP-5TES? ) 2.6% 61.5% 33.3% 2.6% 28.2% 61.5% 10.3% 0.0%
13 ZHEBREBRFLELOERTR 40.0% 55.0% 5.0% 0.0% 25.0% 50.0% 20.0% 5.0%
14 EBRFERBEHAIAHE 48.6% 48.6% 2.7% 0.0% 40.5% 51.4% 8.1% 0.0%
15 BEEHEHEmAR 55.2% 34.5% 10.3% 0.0% 65.5% 31.0% 3.4% 0.0%
16 WALEIARILF—INEEFH T HE (KEK)FARI 35.5% 48.4% 16.1% 0.0% 51.6% 45.2% 3.2% 0.0%
17 EEHREYE-TREIKREIEFTERAIERZTAZRT - E YRR 16.1% 48.4% 32.3% 3.2% 41.9% 48.4% 9.7% 0.0%
18 {EJIEMEEAE ~BAREMERET St~ 31.4% 60.0% 8.6% 0.0% 17.6% 64.7% 17.6% 0.0%
19 ZEHBAFEMESE ~BRLTEZLZLTERNOES~ 8.6% 71.4% 17.1% 2.9% 14.3% 74.3% 11.4% 0.0%

B13. RREEELEBSI-MNZDONT 16. NRESLICERTEIZDONT

A B C D A B C D
1 TR DIVAY) AL I~ HEBICLDHFER~ 78.4% 18.9% 2.7% 0.0% 18.9% 40.5% 40.5% 0.0%
2 SIERFETHRE-HiGMR 50.0% 43.8% 6.3% 0.0% 21.9% 53.1% 21.9% 3.1%
3 FSUTDIYVTILDEE 70.6% 23.5% 5.9% 0.0% 8.8% 67.6% 20.6% 2.9%
4 HUBEER 57.6% 39.4% 3.0% 0.0% 12.5% 50.0% 34.4% 3.1%
5 FEEDIELL 43.9% 53.7% 2.4% 0.0% 14.6% 63.4% 22.0% 0.0%
6 BEH 50.0% 33.3% 0.0% 16.7% 33.3% 33.3% 33.3% 0.0%
7 ETFMEEYZAL—2aY 53.7% 46.3% 0.0% 0.0% 7.3% 73.2% 14.6% 4.9%
18 THIEMEBLTHLS 0.0% 71.4% 28.6% 0.0% 0.0% 85.7% 14.3% 0.0%
9 EENOAREE ~Banach-TarskiDEE~ 78.9% 18.4% 2.6% 0.0% 23.7% 52.6% 21.1% 2.6%
10 FIEHFRIEEI P EE RO 88.9% 11.1% 0.0% 0.0% 0.0% 38.9% 55.6% 5.6%
1" EFEBERONE ~EE-FHOBRKEFTR~ 26.5% 65.3% 8.2% 0.0% 35.4% 54.2% 10.4% 0.0%
12 TEQBFWNSIFESPo16TESD? ) 76.9% 17.9% 5.1% 0.0% 12.8% 64.1% 23.1% 0.0%
13 ZHEXRFEBZFELOERTR 65.0% 35.0% 0.0% 0.0% 60.0% 40.0% 0.0% 0.0%
14 ERBRFERBEHATATHM 48.6% 43.2% 8.1% 0.0% 16.2% 73.0% 10.8% 0.0%
15 AR FHIEAE 79.3% 20.7% 0.0% 0.0% 48.3% 37.9% 13.8% 0.0%
16 WAESIRILF—NNEES LM (KEK)FART 64.5% 32.3% 3.2% 0.0% 46.7% 46.7% 6.7% 0.0%
17 BEEHEYE-TREIKREIERTERAMIERRTATR - E MR 67.7% 29.0% 3.2% 0.0% 33.3% 46.7% 20.0% 0.0%
18 fBIEMEEEAE ~BAEMERFET Hith~ 28.6% 54.3% 17.1% 0.0% 14.3% 60.0% 25.7% 0.0%
19 BHEXFIEYESE ~BELTEZLZLTERANLFESR~ 22.9% 71.4% 5.7% 0.0% 8.6% 60.0% 31.4% 0.0%
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