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1. ӁӁࠋষ҉ӀवछΠߏ

ঋਞʾˀˍ˧҉ӀѼթۿ (2015.3-2016.3)ʃƅӁ

ຢʂ 3์ɼɫɺ (1) ગߨƉՠƅ(2)ް۪ຢƉઐ

ຢƉټຢƅ(3)ࠞਹड़Ɖਪโड़Ɖ֫ड़ʦ֘ɦƅࡾ

યָθɟʝӁָθʒɻλԚɫɺɧʠʝʂຢ

ʦθʔɧɼɼɫɳƆɧʠʦࠬɥɺƅݚټʂ˂˺ˆƟ

ɻɖʟӁӁ֩ˍˀˏʃزڤʂٲ߇ (1)ɞʜʇ

(2)ʂьʦࠬɥߖɸɧɼɼɾʟƆʖɵʡʧƅɧʠʒ

ɻʂ˂˺ˆƟٲ߇ʂࡥɿɞɘɺƹ۪ɜʟຢƺʃ࡚

Ѿ҉ʕɺƹް۪ຢƉઐຢƉܞɩʠɺɡɳɠƅ߄

ɭʟɧɼɠֆʕʝʠʟɧɼ߹ʦٲ߇ຢƺʦਗʟټ

ɿɾɷɳʣɥɻɖʟ (ࠞਹड़ʃүӁʂڃധٲ߇

ɻЫɭʟɧɼɿɾʟ)Ɔ

ɧʠʦࠬɥɺƅഓೱѕӁࢽʃ 2016௰ɟʝƹ

ӁӁࠋষवछΠߏƺʦҔިɫƅƹް۪ຢƺ

ƹࠞਹड़ƺʦʜʞউɿьɭʟࠡ൚ʂܵ٥

ʦ۱ɾɷɺɘʟƆɱʂયɻƅݠӁ (Նԟ)Ɖ

ୱ֣ӁƉࣣൎࡽӁѼ (໓ةՆԟ)ʃƹࣣൎӁଯʩ

˞˴ƟˈɿʜʟƹࣣൎѕƺӁӁࠋষɿɞɥʟ

ьࠡ൚ʂ٥Ҕƺʦࠬɫƅӑஓʦछʕɺɘʟ

[4]Ɔɱʂࠞ์ɾʃߘʂʖʂɻɖʟƆ

1. ƹࣣൎѕƺ߹߇ɿɞɥʟьࠡ൚ʂ٠இ—

ગߨਹذʂय़ƅް۪ຢʂь൘൚ƅ෦ա߇

߹ढ़ɼݩʂٲ

2. ƹࣣൎѕƺCBTʾˀˍ˧шɿԟɭʟ٥— ް

۪ຢʦьɭʟɳʕʂ CBTʾˀˍ˧ʂҔ

ɼ߹۱߇ƅՑ෦ CBTʌʂ์ِय़ [5]

3. ࣣൎՠࡦɿʜʟ߇ʂьɿԟɭʟ٥— AI/

˚ˊʷˎƟˆՠࡦɿʜʟьʘݩʂ٠இƅ

˲Ɵ˝˱ˊʶɿʜʟ࣍٠ƅCBTʂईɳɾ˭Ɵʽ

ʫ˺ˆ˜ʮƟˀ

4. ൎƅۊܵ—ʫˠ˺ˏԲѳƅڽൎӑஓɼஓۊ

ҙʂஓڽܵ

ඕ۳Жɻʃɧʂɚɵ 1.ɿԥʒʠʟƅް۪ຢʦ

ьɭʟࠡ൚ʂҔʦࠟʞࣘɦൎ܍ɭʟƆ

2. ް۪ຢƉઐຢƉټຢʂьɼݩࠡࡼ

ʂܵƅCBTѾʂࠬɿʃүܞ ʂҔƅ

˲Ɵ˝˱ˊʶݱƅٲ߇۱߇ʂ߹ɾɽਪɣʂɧɼ

ɠʝɠԥʒʠʟɠƅް۪ຢƉઐຢƉټຢʦь

ɭʟɳʕʂʓʂଚΕʖɱʂ 1ɸɻɖʟƆ

ɧɧɻѱƜʃ࡚์ɾޱजɼɫɺƅƹް۪ຢƉઐ

ຢƉټຢʂൌӐଯƅ෭๚ଯզʃ۱ɾʣɾɘƺɧ

ɼɼɫɳ [2]Ɔɧʠʃƅɳɼɜʄް۪ຢ 1ɸɻɖɷɺ

ʖƹ۪ɜʟຢɼʃъɟƺʦզɭʟɧɼߢਹɠʕ

ɺܟɾѨɻɖʞƅඕߏʂયɻΆɜʟʖʂɻʃ

ɾɘɼઐɫɳɟʝɻɖʟƆ

ɱʂʣʞƅް ۪ຢƉઐຢƉټຢʦƹּɣƺƹള

՞ଯɿƺզɫƅɱʠɿԷɹɘɺʦݩढ़ɭʟƅ

ɼɘɚʩ˞˴ƟˈʦࠟɷɳƆɳɼɜʄƅް۪ຢʦּ

ɣTɻɖʟɼզɭʟɼʃƅɖʟࠬࠋٲɠ Tʦߖɸ

ɾʝʄƅ॓ʂયʂু౫ଯɾѽɼɫɺƅɱʂࠬࠋٲ

ɠɱʂɻٿɜʄƹް۪ຢʦߖɸƺɼɘɷɺΪ

ʃɘɻɖʡɚƅɼɘɚʜɚɾ TʦʕʟƆɾɞ

ɟɸƅɱʂ Tʦƹݩढ़ɠΦɾʜɚɿƺʕʟ

ɧɼɻݩɿɸɾɦʟƆ

ɧʠɿɭʟಂɼɫɺƹTɼΪɾʟް۪ຢT’ʦ

ਗʠɾɘƺɠ২ɩʠʟƆɧʠɿɭʟѽʃƹT’

ʦզɼɫɺ૰юɭʟɧɼʖяƺɻɖʟƆɳɴɫ

ਪॅʂݔɟɘզɠɖʟʂʃബɾʂɻƅݩɠɻ

ɡʟ౮Ξɻɾʟʍɣๆଯɿƅƹּɘƺզʦॅๆ

ΤɭʟƅɼɘɚɧɼɻɖʟƆ
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ɳɼɜʄഇɟʞʘɭɘຶɼɫɺƹղʕࢠՄƺʦ۪

ɜʟƆղʕࢠՄʃɻΦɿࡥɻɡʟߧآɴ

ɠƅɫɘղʕࢠՄɠѽɥʟɾʝɱʂञʃƹɱʂ

ɿɞɘɺʃƺ۪ɜʟຢɠɖʟƅɼٿɷɺʖܴɫɜ

ɾɘɴʡɚƆɳɴƅղʕࢠՄɠʲ˗Ɵɭʟƹ۪ɜʟ

ຢƺɟʝҙʠʟʖʂʖীɖʟʂɻƅɱʠɼʃധʂ

ƹ۪ɜʟຢƺʂզʘࡥ൘൚ʖ૰юɫʒɫʛɚƅɼ

ɘɚɧɼɻɖʟƆ

ѱƜʃ 2016௰ʂߏɿɞɘɺƅTrƅTcƅTdƅ

TiƅJuƅExʂ 6ɸʂƹް۪ຢƉઐຢƉټຢƺʂ

զ (ʃࡧڤ)ʦଚΕɫƅɧʠʒɻɿࣣൎ٥߇

Ѽɾɽ [1][3]ɻݩढ़ɫɺɡɳɠɧʠʝɻഇຳ

ɻɡʟɧɼʦҷ௨ɫɳƆʒɳ 2017௰ʂߏɿɞ

ɘɺʃƅईɳɿ˨ˆɾް۪ຢʂզMsʦ૰юɭʟ

ɼɼʖɿƅഓ٤ʂܵʘࠋߨɟʝʂ˙ʩ˱˺ʷʦ۱

ɘƅɧʠʝɼঽՒʂզʂय़܄ड़ɿɸɘɺ٠இɫɺ

ɡɳƆ

ɫɟɫඕߏʂ݂ଯɾෳವʃƅ(ࠞɼɫɺࣣൎѕ

ʂ)ʜɘٲ߇ʦݩʞƅɱʠɿʜɷɺް۪ຢɠ

উɿઐɻɡʟʜɚɿɭʟɧɼɻɖʟƆɧʂɳʕ

2018௰ʂߏɻʃƅ߹ݘɿʦݩढ़ɭʟɳʕʂ

ࡼࠡݩ (˥˒ˬʩ˲)ʦଚߟɫƅɱʠɿԷɹɣݩ

ɠ۱ɜʟɧɼʦ࣍٠ɭʟɧɼʦෳޱɫɺɘʟƆΙч

ɻʃզʂɘɣɸɟɿɸɘɺƅߗټɻݩढ़ɮʓʂ

ѻɭʟƆࣅຶʦݩʘɱʠɿʜʟຶࡼࠡ

3. Tr: ѽଯް۪ຢ

TrɿɸɘɺʃߘʂʜɚɿʕɺɘʟƆ

(Tr) reading — ഇɿɼɷɺɮɫʖদʓʂɾߢ)

ɘ)ՒࡧƉयߧƉʷ˰˜ƉॅʦʧɻΤයʦ

ѽɭʟຢ — : Ւ൚ʂզʘɱʂզʦ

ʂѽɠɻɡɺɘʟɧɼʦ٪ʟࡧɭʟՒࢻދ

ƆयߧƉʷ˰˜Ɖॅɟʝঋɿߟɩʠɺɘ

ɾɘɧɼɠʓࠟʠɺɘʟɟʦ٪ʟƆ

զɟʝഇɟʟʜɚɿƅѽɭʟߧآټɠՒࡧ (ഓ

ਪโɾʖʂɻɖʞணʟƆΙчɻʃʒɮՒߧƅय(ࣂ

ࡧ (ഓࣂ)ʂʓʂʖʂƅਞɘɺयߧʦԥʔʖʂɿɸ

ɘɺݩࠡࡼʦ٠இɭʟƆ

3.1 Tr-def-apply — զʂๆ

1. ɿɫɺΤයʦզɭʟ܃ʘՒ๊ٿ (ޡʣ

ʠɺɘʟΤයɼʃΪɾʟયɴɥʂʖʂɻɖ

ʟɧɼʦҷɿɭʟ)Ɔ

2. զʦๆɭʟࣟʦଚߟɫɺๆٌїʦɜ

ɩɯƅ।ɫɘๆٌїɻɖʟɟʦ٪ʟƆ

ʂߧآʃߘʂʜɚɾʖʂɠ۪ɜʝʠʟƆ

• զʂๆٌїʦߢศՒࡧɩɯʟ (ɾɘɫݸ

ɻʓɺɩɯʟ)Ɔߧآ

• ॅʂ۽ߏɿɸɘɺๆٌїɠڞɘɿஔɬɿɾ

ʟʖʂʦɜɩɯʟƆ

:ຶݩ ʎɧʑʧॅ

: ʂʦʓƅɿɜʜƆߘ

ɖʟਝʃॅʦɖʝʣɭʂɿƹʎɧƺɻƹ1ƺ

ʦɫƅ์ɾॅɴɥƹʎɧƺʦ،ʞറɭ

ɧɼɻɱʂॅʦɫƅƹʑʧƺɻɱɧʒɻɿ

ɫɳॅʂ 2ఝʦΤයɩɯʟʖʂɼɭʟƆ

ɳɼɜʄƹʎɧʎɧƺʃ 2ƅƹʎɧʎɧʑʧƺ

ʃ 4ƅƹʎɧʎɧʑʧʎɧƺʃ 5ʦɭƆ

: ʂՒɠɭॅʦѾɿՒɫɾɩɘƆߘ

(1) ʎɧʑʧʎɧʑʧ

(2) ʎɧʎɧʑʧʑʧ

(3) ʎɧʑʧʎɧʎɧʑʧ

ѽຶ: (1): 6ƅ(2): 8ƅ(3): 8Ɔ

ѽ:

ɧʂݩຶɻʃƅࠡࡼଯɾॅખʂټ൘൚ʦզ

ɫƅɱʂզɠๆɻɡʟɧɼʦ٪ɺɘʟƆզɱ

ʂʖʂʃѽଯް۪ຢɿʜʞʓࠟʟɠƅɱʂѽ࠘

൘൚ʃࠡਞɡଯɾ৭ݩʦֆʕʟɼɘɚɻࣣൎѕଯ

ɾຢʖ์ɼɫɺɘʟƆ

3.2 Tr-abst-conc — ળ࣐ଯՒࡧʌʂɖɺʃʕ

1. ળ࣐ଯɾՒࡧ (ຶ:ƹλ౫ଯɿX ʃ Y ɻɖʟƺ)

ʦ 1ɸʒɳʃॅԥʔՒࡧʦิɜʟƆ

2. ળ࣐ଯɾՒࡧʂλೱʒɳʃুਹɿɖɺʃʒʟ״

ਹଯ۽ߏʦ 1ɸʒɳʃॅԥʔՒࡧʦิɜʟƆ

3. ɖɺʃʒʞʂยʘɖɺʃʕɳՇٌɠઐɻɡ

ɺɘʟɟʦɚƆ

ʂ״ਹଯɾຶɼɫɺʃߘʂʖʂɠ۪ɜʝʠʟƆ

• ʂՇٌࡧଯՒ࣐ɜʟળٿGɿɸɘɺࡧਹଯՒ״

ೱഇʦߢศՒࡧɩɯʟ (ɾɘɫߧآݸɻۚढ़

ɩɯʟ)Ɔ
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• ʂՇٌࡧଯՒ࣐ɜʟળٿGɿɸɘɺࡧਹଯՒ״

ೱഇʦॅʂষ߁ɟʝষɩɯʟƆ

• GiؓࡧਹଯՒ״ ɿɸɘɺٿɜʟળ࣐ଯՒࡧʂ

ՇٌೱഇɠڞɘɿஔλɻɖʟʖʂʦɚƆ

• ʂɽʠɿࡧଯՒ࣐GɠॅิɜɳળࡧਹଯՒ״

ɖɺʃʒʟʂɟʦɚƆ

• ॅʂ״ਹଯՒࡧ G1ƅG2ƅƧʂɚɵળ࣐ଯՒ

ɿɖɺʃʒʟʖʂʦɚƆࡧ

ঽ۽ʂ Tr-def-applyɼಅҼɫɳࣟ܄ƅզɠλ౫

ଯՑƅๆɠ״ਹшɼɘɚɻຳߐड़ɠɖʟɠƅ

Tr-abst-concʂƹળ࣐ଯ (λ౫ଯ)Ւࡧƺʃ (զɼ

ɘɚآɿ࠳ʣʠɾɘɳʕ)ʜʞۊɘ౮ΞɼɾʟƆ

:ຶݩ ݁Շଯզ

: ʂʦʓƅɿɜʜƆߘ

݁Շଯզɼʃƅզʂʂયɿզɩ

ʠɸɸɖʟ๊ٿɠޡʣʠʟʖʂʦٿɚƆɱ

ʠɻʃகƜࡹʞɿɾʟʜɚɾՉɠɭʟɠƅ

શΤऍɣɞɧɾɜʄฉɿɸզɠݩʠʟƆ

ɳɼɜʄƹಒ೦य़ॅ nʂҕࣛɼʃƅ0ʘ 1

ɿɫɺʃ 1ɻɖʞƅɱʠʜʞɡɘ nɿ

ɫɺʃƹn− 1ʂҕࣛɿ n ʦӆɥɳʖʂ

ɻɖʟƺɼɘɚզʃ߹ݘɿฉɿɸƆ

: ʂΤයɻʂ݁ՇଯզɼࡧʂՒʂɚɵঽߘ

ɜʟʖʂʦɭʍɺ֘ɦʜٿ (ƹฉɿɸƺɟɽɚɟ

ʃʣɾɘ)Ɔ

(1) य़ॅɼʃƅॅʂɚɵɻॅࢡΙчʂೱഇʂɘ

ॅɻɖʟƆ

(2) य़ॅʃƅॅӁʂયɻय़ॅɿԟɫɺʍʟ

ӁഇฅɻɖʟƆ

(3) ॅʃƅڄɣɟʝગʝʠɺɘʟɠƅɠʒɴ

ɖʟʂɠʒɳॅɻʖɖʟƆތ

(4) ಒ೦य़ॅ nɠॅɻɖʟɼʃƅnɠ 0ɻɖʟɟƅ

ʒɳʃ n− 2ɠॅɻɖʟɧɼʦɘɚƆ

(5) ॅɼʃƅߢङʜʞࢡɩɘॅʂঀɻʃɩʠ

ɾɘʜɚɾय़ॅ (ɳɴɫ 1ʜʞɡɘ)ʦٿɚƆ

(6) ɖʟॅʂওખɼʃƅॅɠ।ʂɼɡʃɱʂॅɱ

ʂʖʂƅॅɠ೦ʂɼɡʃɱʂॅɿ −1ʦӆɥɳ

ʖʂɻɖʟƆ

ѽຶ: (4)ƅ(5)Ɔ

ѽ:

ɧʂݩຶɻʃƅࣣ ൎѕӁɿɞɘɺਪɣټʠʟƹ݁

Շଯࠡਞɡƺƹ݁Շଯզƺʦݛɼɫɺࠟʞࣘɦ

ɺɘʟƆɼɫɺʃTr-abst-concʂࠡࡼɿʜʟݩ

ɻɖʞƅƹ݁Շଯզƺɿɸɘɺλ౫ଯɿࡧʍɳ

ɖɼƅɱʠɿɖɺʃʒʞணʟ״ਹຶʦ֘ɦɺɖɺʃ

ʒʞʦɚɻɖʟƆʣɫষ߁ɼɫɺƅզ

ɴɠ݁Շଯɻɾɘʖʂƅզɻɾɘʖʂɠԥʒʠɺ

ɘʟƆ

3.3 Tr-conc-abst — ɟʝʂλ౫шࡧਹଯՒ״

1. ࡧਹଯɾՒ״ (ຶ: ƹX ʃ Y ɫɺɘʟ/Y ɻɖ

ʟƺ)ʦॅิɜʟƆ

2. ɾɘɫɱʠʝʦλ۽ߏɿ֩ɭʟؓࡧਹଯՒ״

౫ш/ળ࣐шɫɳՒࡧɿɸɘɺɚƆ

ʂߧآʃߘʂʜɚɾآʂʖʂɠ۪ɜʝʠʟƆ

• λ౫ш/ળ࣐шɫɳ۽ߏʦߢศՒࡧɩɯʟ (ɾɘ

ɫߧآݸɻʓɺɩɯʟ)Ɔ

• ॅʂλ౫ш/ળ࣐шɫɳ۽ߏʦഝʍɺষɩ

ɯʟ (ॅষʖя)Ɔ

:ຶݩ ˞˴ʷ˰˧ʂ߹۱ߗԝ

: ʂʦʓƅɿɜʜƆߘ

।ञɣʧɠɖʟ˞˴ʷ˰˧ɿɩʒɪʒɾڃ

ॅʂˎƟˆʦຢɫɺ߹۱ɿɟɟʟߗԝʦ

ʍɺɘʟƆɱʂٌїʃߘʂʜɚɿɾɷɳƆ

ॅڃ ԝߗ (ೀ)

1000 4

2000 16

3000 36

5000 100

: ।ञɣʧɠʍɳٌїʦʒɼʕʟʖʂɼɫɺ

উɾʖʂʦɭʍɺষʍƆ

(1) ˎƟˆʂॅڃɠਊɜʟɼɟɟʟߗԝʖਊɜʟ

(2) ɟɟʟߗԝʃˎƟˆʂॅڃʂ 2 ࣛɿಅຶɫɺ

ɘʟ

(3) ˞˴ʷ˰˧ʂࡿๆߗԝʃˎƟˆʂॅڃɼʃԟؙ

ɫɺɘɾɘ
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(4) ˞˴ʷ˰˧ʂࡿๆߗԝʃˎƟˆʂॅڃɿಅຶɫ

ɺɘʟ

ѽຶ: (1)ƅ(2)

ѽ:

˞˴ʷ˰˧ʂࡿๆߗԝ ʦʃࣣൎѕӁ(ຟޔظԝߗ)

ɿɞɥʟ࡚์ɾˍƟ˥ʂ 1ɸɻɖʟƆɧɧɻʃɱʠ

ʦݛɼɫƅ״ਹຶɼɫɺߗԝޔظຟO(n2)ɼްʣ

ʠʟ˞˴ʷ˰˧ʂߗԝظਗʦଚߟɫƅλ౫ଯɾՒࡧ

ɼʂɖɺʃʒʞʦɚɺɘʟƆɾɞƅॅʦʓࠟ

ʟݩʃTr-ord-graphɿʖɖʟɠƅɱʂࣟ܄ʃƹ

ʓࠟʠʟɧɼ/ʓࠟʠɾɘɧɼƺʃʜʞ״ਹଯɾ

ෳɻɖʟ۽Ɯʂڃ (ʓࠟʠɺɘʟɟɽɚɟɿຢ

ɠɖʟ)ɼɘɚɠ Tr-conc-abstɼʃΪɾʟƆ

3.4 Tr-extra-graph — ٪Ӿʠɾɘयߧʂʓࠟʞ

1. ೞઓෳɿɭʟɧɼʂɘʜɚɾयߧ (ຶ: ൹ʷ˰

˜ʦࣘчպɩʒɿɫɳƹɸʝʝʷ˰˜ƺɾɽई

Ցɿ۪ΕɫɺʖʜɘɫƅࣨੁসΫयʂ˥ˏ˱ʶ

ˀټɾɽഇฅɻޡʣʠʟɠɻʃ٪ӆ

ɥɾɘʖʂʦๆɘɺʖʜɘ)ʦଚߟɭʟƆ

2. ଚߟɫɳयߧʂټʂΤයʦɭʟƆ

3. ଚߟɫɳयߧɠѽɻɡʕɺɘʟɟʦ٪ʟƆ

ʂߧآʃߘʂʜɚɾʖʂɠ۪ɜʝʠʟƆयߧʘ

ॅʃॅʂʖʂʦଚߟɫɺʓ܄ʣɯɺʓࠟʟ

ɧɼʦֆʕɺʖʜɘƆ

• यߧɟʝʓࠟʠʟɧɼʦߢศՒࡧɩɯʟ (ɾ

ɘɫߧآݸɻʓɺɩɯʟ)Ɔ

• यߧɟʝʓࠟʠʟɧɼʘʓࠟʠɾɘɧɼʦ

ষ߁ɼɫɺষɩɯʟƆ

• ॅʂयߧʦଚߟɫʓࠟʠʟɧɼɠڞɘɿஔ

λɻɖʟʖʂʦষɩɯʟƆ

:ຶݩ ɸʝʝʷ˰˜

: ʂʦʓƅɿɜʜƆߘ

ʇƅڅɭʷ˰˜ʃƹɸʝʝʷ˰˜ƺɼߟɿߘ

ুਹຟʂɚɵъǖɠɖɘɺɘʟɟʦߟɫ

ɺɘʟƆчʂভʒɻƹɸʝʝƺɠஃ੬ɫɺ

ɘɳʝ 100ǖɖɘɺɘʟɧɼɿɾʟƆɧʂ

ʷ˰˜ʃɖʟೱлɻඡ௰ʫˠ˺ˏʦҔ݀ɫ

ɳɼɡʂೱлʂำสʦߟɫɺɘʟƆ

10 11 12 13 14 15

: Ιчʂഓࣂʂɚɵƅʷ˰˜ɟʝʓࠟʠʟɧ

ɼɼλઠɭʟʖʂʦɭʍɺষʍƆ

(1) ౝɻʃਊڤɫɳɠࢢٹюञॅʃՃԝʂঽౝɻދ

ɫɳƆ

(2) 10௰ʃʒɷɳɣೱлɿɡɠɾɟɷɳƆ

(3) 11௰ɟʝ 12௰ɿɟɥɺދюञॅʃఝਊɫɳƆ

(4) 15௰ʜʞ 14௰ʂ൘ɠೱлʂɡʃਪɟɷɳƆ

(5) 11௰ɼɣʝʍɺ 12௰ʃދюञॅɠౝഇɿɾɷ

ɳƆ

ѽຶ: (3)ƅ(4)Ɔ

ѽ:

ࣣൎѕʂɼɫɺˎƟˆʦय़Ɖഇॾɭʟɧɼ

ɠԥʒʠƅɱʂયɿˎƟˆʂʓࠟʞɠԥʒʠʟƆ

λ౫ଯɿʃ˙ˀˏʷ˰˧ʘ൹ʷ˰˜ʦๆɘɺټɭ

ʟɻɖʟɠƅɧɧɻʃ Tr-extra-graphɻɖʟɳ

ʕ٪Ӿʠɾɘय൚ʦଚߟɫƅɱʂʓࠟʞʦɚɺ

ɘʟƆʓࠟʞɿࠞԪɠɖʟɧɼɟʝƅষ߁ʂү

ࡧɼɫɺɖʟƆʜʞλ౫ଯɾՒࡧਹଯɾՒ״ෳʃ۽

ɿɾʟʏɽƅTr-conc-abstʂɠɡɣɾʟɼɘ

ɜʟƆ

3.5 Tr-ord-graph — ٪Ӿʠɾɳयߧʂʓࠟʞ

1. ೞઓෳɿɭʟɧɼɠɖʟʜɚɾयߧʘॅʦଚ

ɭʟƆߟ

2. यߧʘॅɠъʦɫɳʖʂɟɿɸɘɺԑيɿ

ɭʟƆ

3. यߧʘॅɟʝƅՂਣʂગߨʘѬ֓ʂٲرɟʝ

ɻʃѽɻɡɾɘ۽ߏʦʓࠟʝɯѽɩɯʟƆ

ʂߧآʃߘʂʜɚɾʖʂɠ۪ɜʝʠʟƆयߧʘ

ॅʃॅʂʖʂʦଚߟɫɺʓ܄ʣɯɺʓࠟʟ

ɧɼʦֆʕɺʖʜɘƆ

• यߧɟʝʓࠟʠʟɧɼʦߢศՒࡧɩɯʟ (ɾ

ɘɫߧآݸɻʓɺɩɯʟ)Ɔ
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• यߧɟʝʓࠟʠʟɧɼʘʓࠟʠɾɘɧɼʦ

ষ߁ɼɫɺষɩɯʟƆ

• ॅʂयߧʦଚߟɫʓࠟʠʟɧɼɠڞɘɿஔ

λɻɖʟʖʂʦষɩɯʟƆ

Tr-extra-graphɼTr-ord-graphʃࠡࡼʂ 1ɫɟβ

ʣɾɘʂɻஂ܄ɫɺʃɼɘɚΤ٪ɠɖɷɳɠƅঽࠋ

ɠƹബʣɷɳयߧʦݩʟƺɧɼɿຢɠɖʞƅࠋڤ

ʃƹयߧʃೞɻʓࠟʟʍɡټʦۆɭʟƺ

ɧɼɿຢɠɖʟɳʕƅധʂʖʂɼɫɺɘʟƆࠡࡼ

ʘຄΤʂβɘʦ٠ڤܞஇɭʟƆ

:ຶݩ ʂఔଯഇӍ܄ࡍ

: ʂʦʓƅɿɜʜƆߘ

ɭˠ˺यʃƅ।ञؐʂʶ˰ˀɻƹAߟɿߘ

ʹƟ˧ɠۂɡƺƹB ˀˤƟˋɠۂɡƺɻɖ

ʟञʂԟؙʦߟɫɳʖʂɻɖʟƆʶ˰ˀʂ

ञॅʃ 38ɻƅɱʠɲʠʂഇɿɸɘɺय

યɿञॅɠࢆɡܛʧɻɖʟƆ

n = 38

8
17

6

7

A B

: Ιчʂഓࣂʂɚɵƅˠ˺यɟʝʓࠟʠʟɧ

ɼɼλઠɭʟʖʂʦɭʍɺষʍƆ

(1) ʹƟ˧ɠۂɡɻʃɾɘञʃ 13ञɻɖʟƆ

(2) ຑ൘ɼʖۂɡɾञʜʞຑ൘ɼʖۂɡɻɾɘञɠ

ਪɘƆ

(3) ˀˤƟˋɠۂɡɾञʃ 13ञɻɖʟƆ

(4) ɽɵʝʖۂɡɻʃɾɘञʃ 7ञɻɖʟƆ

(5) ʹƟ˧ɴɥɠۂɡɾञʃˀˤƟˋɴɥɠۂɡɾ

ञʜʞࢢɾɘƆ

ѽຶ: (1)ƅ(4)Ɔ

ѽ:

ࣣൎѕʂɼɫɺˎƟˆʦय़Ɖഇॾɭʟɧɼ

ɠԥʒʠƅɱʂયɻʖ܄ࡍʦఔଯɿഇӍɭʟɧɼ

ʃѽىɿԟ໓ɫɺ࡚์ɻɖʟƆɧɧɻʃTr-ord-

graphɻɖʟɳʕʜɣગʝʠɳय൚ɻɖʟˠ˺यʦ

ɫƅɱʂʓࠟʞʦɚɺɘʟƆʓࠟʞɿࠞԪɠߟ

ɖʟɧɼɟʝƅষ߁ʂү۽ෳʃ״ਹଯɾՒࡧɼɫ

ɺɖʟƆʜʞλ౫ଯɾՒࡧɿɾʟʏɽƅTr-conc-abst

ʂɠɡɣɾʟɼɘɜʟƆ

3.6 ࣣൎѕɼɫɺʂݩ

ࣣൎѕʂɼɫɺݩɭʟࣟ܄ʃƅߘʂʜɚɿ

ɭʟƆ

Tr-def-applyɿɸɘɺʃƅ๊ٿɻզɭʟࣟ܄ƅɱ

ʂզʃࣣൎѕʂɿԟ໓ɭʟʖʂɻƅɳɴɫɱ

ʂզʦঋɻӁʊɧɼʃɾɘʜɚɿɭʟ์

ɠɖʟƆՒ܃ʦզɭʟࣟ܄ƅɱʂզʂๆɠ৭

ଯɾʖʂɻɖʟʜɚɿɭʟƆɱʂʜɚɿɭʟɧɼݩ

ɻƹ˞˴ʷ˰˧ɿʜɷɺࠡࡼʦՒࡧɭʟƺӑஓɼʂ

ຳߐड़ɠɻɡƅࣣൎѕʂɼɫɺɭʟʜɚɿɾ

ʟɼ۪ɜʟƆ

Tr-abst-concƅɞʜʇTr-conc-abstɿɸɘɺʃƅળ

ࡧਹଯɾՒ״ɖʟɘʃࡧଯɾՒ࣐ (ɾɘɫɱʂঢ়൘)

ɿɸɘɺƅࣣൎѕʂƉ౮ΞɻΆɚʖʂʦࠟʞࣘ

ɦޡๆɭʟƆɳɴɫƅࣣൎѕʂɼɫɺঋѽ

ʦӁʊʜɚɾʖʂʃɥʟ์ɠɖʟƆ

Tr-exo-graphƅTr-ord-graphɿɸɘɺʃƅ(1)यߧ

ɿʜɷɺټɩʠɺɘʟ۽ߏɠࣣൎѕʂƉ౮Ξ

ɿؙʣʟʖʂɻɖʟʜɚɿɭʟɟƅ(2) ʒɳʃޡๆ

ɭʟयߧʂߧآɱʂʖʂɠࣣൎѕʂƉ౮Ξɿؙ

ʣʟʖʂɻɖʟʜɚɿɭʟƆ(1)ƅ(2)ʂຑ൘ʦභɳ

ɫɺʖʜɘƆ(2)ʂຶɼɫɺʃƅޏयƅుʆɦयƅ

˙ˀˏʷ˰˧ɾɽஂظɿԟɭʟयߧɼƅࣨੁসΫयƅ

(ۚਏш)˜˴Ɵˈ˪Ɵˏƅىɾɽࣣൎࡽɿԟ

໓ɭʟयߧʂຑ൘ɠɖʞணʟƆ

4. Tc: ԟ໓ଯް۪ຢ

TcɿɸɘɺʃߘʂʜɚɿʕɺɘʟƆ

(Tc) connection — (λ٪ԟ໓ɠഇɟʝɾɘɼɧʡ

ɟʝ)ٌʇɡʦ٪ࡥɭຢƆ—ຶ:ਪॅʂߏ

ʂયɟʝٌʇɡʦ٪ɻɡʟɟ٪ʟƆ۽

ɧʂզʃಅҼଯּɘʖʂɻɖʟʂɻƅݩࠡࡼ

ʖ 1ɸɴɥɼɾʟƆ

4.1 Tc-set-relation — ࡥયʂԟ໓ળ܄ࡍ

1. ʦɭʟƆ܄ࡍˍƟ˥ɿЫɬɳъʝɟʂࡥ

ʂ൘൚ɼɫɺʃƅڃധʂ์ʦଚߟɭʟآ

ɻʖƅ์ɠභɳɭِࣥʦޱɭʟآɻʖƅഓ

ɫɱʂયɿԥʒʠʟ์(ञഅƅഅƅߟʦଚࣂ

ʂೇ߅ɾɽ)ʦޱɭʟʂɻʖʜɘƆ

2. ٪ɭʟƆԟ໓ʃƹλޱʂ์ԝʂԟ໓ʦ܄ࡍ

ɫɺɽʂ์ɼɽʂ์ɠԟ໓ɫɺɘʟɟʝ

ɟɻʃɾɘƺʖʂɼɭʟƆ
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3. ์ԝɻڞɘɿԟ໓ɫɺɘʟʖʂʦɜɩɯʟƆ

ʂߧآʃߘʂʜɚɾʖʂɠ۪ɜʝʠʟƆ

• ԟ໓ɫɺɘʟʖʂʂʦໆ֘ɩɯʟƆ

• ʦໆ֘ɫɳষ߁ɟʝԟ໓ɿңɭʟʖʂʦ

ষɩɯʟ (ॅষʖя)Ɔ

ƹԟ໓ʦ٪ࡥɭƺݩɠગߨʂʓɻɜʝʠʟɾ

ʝƅް۪ຢʦਗʟɼʃٿɜɾɣɾʟƆλ൘ƅɱʂ

ɻਪɣʂवɠ์ɻɖʠʄƅɱʂʃTi(वݩ

ଯް۪ຢ)ʂɿഇຳɭʟ൘ɠʉɩʣɫɣɾʟƆ

ɧɧɻʃɱʂયԝɿΛટɭʟʖʂʦ২ɫɺɘʟƆ

:ຶݩ 2ॅʦࡥຢɭʟʺƟː

: ʂʦʓƅɿɜʜƆߘ

ɭ˜˴Ɵˈ˪Ɵˏɻƅxʘߟɿߘ yɿʃ।

ʂय़ॅʦຢɭʟʖʂɼɭʟƆ

input x

print
  x+x

print
    x

input x, y

print
   x+y

print
    x-y

input x

print
     3

print
    x

input x

print
     2

print
    x

input x

print
     x

print
    1

(1) (2) (3) (4) (5)

:यɿ֘ɦɳ˜˴Ɵˈ˪Ɵˏʂɚɵƅƹຢɿʜɷ

ɺʃ 2ɸʂ˞˴ʷ˰˧ɠஔλʂࡥຢʦ१ɬʟƺʖʂ

ʂʦɜʜƆஔλʂࡥຢʦ१ɬʟߗʂຢʃڞɘ

ɿΪɾɷɺʜɘƆ

ѽຶ: (1)(2)ƅ(1)(4)ƅ(1)(5)ƅ(2)(3)ƅ(2)(5)ƅ

(3)(5)ƅ(4)(5)

ѽ:

࣐ɼɭʟː˨ʫ˺ʃԑɾ˜˴Ɵˈ˪Ɵˏɻɖ

ʞƅࣣൎѕɻΆɚ౮ΞɴɼɘɜʟƆ˜˴Ɵˈ˪Ɵˏ

ɠɫɺɘʟʺƟːɱʂʖʂʃɨɣࡸɾʖʂɻɖ

ʞƅΆɷɺɘʟખʖ।ʂय़ॅɼځɫɺɖʞƅɡ

ɾખɿɸɘɺ߇ɭɧɼʃʝɟɿֆʕʝʠɺɘɾɘƆ

ɘɣɸɟʂખʦ২ɫɺ߇ɫɾɠʝЫʂਣ౼ʦ

ઐɻɡʟɼ۪ɜʝʠʟƆ

4.2 ࣣൎѕɼɫɺʂݩ

ࣣൎѕʂɼɫɺ Tc-set-relɿԷɹɡݩɭʟ

ɼɫɺࣣൎѕʂƉ౮܄ࡍɼɾʟ࣐ʃƅ(1)܄ࣟ

Ξɿؙʣʟʖʂʦɭʟƅ(2)ޱɭʟԟ໓ɼɫ

ɺࣣൎѕʂƉ౮Ξɿؙʣʟʖʂʦɭʟƅɾ

ɘɫɱʂຑ൘ɼɭʟɧɼɠ۪ɜʝʠʟƆ

ʂɠࣣࣂʃƅഓ܄ɿʜʟࣟࣂɠഓߟʂଚ܄ࡍ

ൎшʂƉ౮ΞɿؙʣʟʖʂɿɭʟɧɼɻʖʜɘƆ

ɳɴɫƅഓࣂʂʂѽʂʓɟʝԟ໓ɠഇɟʟɧ

ɼʃɾɘʜɚɿɭʟƆ

5. Td: ٪ଯް۪ຢ

TdɿɸɘɺʃߘʂʜɚɿʕɺɘʟƆ

(Td) discovery — (Tcɻٌʇɡʦ٪ɫɳʖʂ

ʦԥʕɳ۽ߏʂࡍʒʞɿԟɫɺ)ঋɿߟɩʠ

ɺɘɾɘߏജʦ٪ɭʟຢƆߏജɼɫɺʃƅߘ

ʂʖʂɠ۪ɜʝʠʟƆ

• ˏɸՑƉՑड़ʘߖɽɚɫʂԟ໓ɠ۽ߏ

˳Ɵːʱ˜Ɔ

• ƆɧʠʝٵɭʟƉ൚Ɖݚɿ۽ߏ

ʃƹ٪ƺƹщۚતƺɿ৷ɭʟƆ

• ʂड़ʘइ೮ɘʦɭʟࣘɻยๆɾ۽ߏ

˩ˎ˲шʘળ࣐шƆ

• ɩʠɺɘʟʂɼʃΪࡧɿՒټɿɭʟ۽ߏ

ɾʟ߄Ɔ

• ɩʠɺɘʟ౮ΞࡧɠՒ۽ߏ (ഓࢆ)ҙʂ

ʖʂɼ۽ߏɼʂԟ໓Ɔ

• ɭʟΤयƆݚɿټƉࡧʂՒ۽ߏ

• ʒʞɿɭʟઐࡍʂ۽ߏ (Ju)ɿɞɘɺ

ยڹƉยๆɾԷࡵƆ

—ຶ: ʦิɜɳࣘɻƅࣘՒʂʜࡧʂՒ۽ߏ

ɚɾईɳɾߏജʦ٪ɻɡʟɟʦ٪ʟƆ

Tdɿԟɫɺʃɧʂʜɚɿຶߟɠਪɣɖʟʂɻƅɱʠ

ʝɿЫɫɺݩࠡࡼʦ٠இɭʟɧɼɠɻɡʟƆΙ

чɻʃߗټɻɻɡɺɘʟʖʂʦहɫɺߟɭƆ

5.1 Td-prob-law — Ɖ൚Ɖٵʂ٪

• ƆɧʠʝʃƹٵɭʟƉ൚Ɖݚɿ۽ߏ

٪ƺƹщۚતƺɿ৷ɭʟƆ

1. ٵʒʞɼɱʠɿԟɭʟƉ൚Ɖࡍʂ۽ߏ

ʦ২ɭʟƆ۽ߏʂଚߟ൘൚ɼɫɺʃƅ۽ߏɨ

ɼɿഓɻՒࡧɫɳʞƅɭʍɺʂ۽ߏʦൌԥɫ

ɳૠഓɼɭʟɧɼɠ۪ɜʝʠʟƆɿʜɷɺ

ʃयƅƅʷ˰˜ʦഖๆɭʟяड़ʖɖʟƆ

2. ʣɫ์ɼɫɺƅ২ɫɳƉ൚Ɖٵ

ɼԟؙʂɾɘ۽ߏʦԥʕɺʖʜɘƆ
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3. ২ҙʂѽɠ१ɬɾɘʜɚɿˈʮ́ ʶɭʟƆ

ʂߧآʃߘʂʜɚɾʖʂɠ۪ɜʝʠʟƆ

• Ɖ൚ƉٵʦߢศՒࡧɩɯʟ (ɾɘɫ

ɻʓɺɩɯʟ)Ɔߧآݸ

• ъɿԟɭʟƉ൚Ɖٵɟƅɽʂʜɚɾ

Ɖ൚Ɖٵɟɾɽλүɿɸɘɺʂষ߁

ʂʦॅๆΤɫɺɱʠɲʠষɩɯʟƆߧ

٪ƅщۚતɠࠞɻɖʟʂɻƅѽɱʂʖ

ʂʦԥʔষ߁ʦଚߟɭʟɧɼʃɥʟ์ɠɖʟƆ

:ຶݩ 2छټɼयآ

: ʂʦʓƅɿɜʜƆߘ

।ʂय़ॅʦɿࢆɡƅɖʟՑɿࡓɷɺɱ

ʂॅʜʞࢡɩɘ।ʂय़ॅʦϓຬʞʒɳʃч

ຬɿࢆɘɺভɻɸɾɘɻɘɡƅ1ɿɾɷɳ

ʝɱɧɻʘʕʟƆɻɡɖɠɷɳयآʂۿɩ

(ઓॅ) ʃ݂ࡾɿࢆɘɳॅʂ 2 छټɻʂ

˚ˊˏॅɻɖʞƅ (Юʂໆॅ)ʃ݂ࡾɿࢆ

ɘɳॅʂ 2छټɻʂƹ1ƺʂॅɿɾʟƆय

ɿƹ37ƺɟʝިʕɺયʒɻʂʜɚɭʦߟ

ɭƆޝɷɳॅʂజટʦࣟࡿʦɭՒ܃ɼॅ

ʂʦഝʍɺɯƆ

37 36

18

9 a b c

d e f g

h i j k

l m n

p q r s

o

ѽຶ: a-8, e-4, i-2, m-1

ѽ:

2छټɼЫɫɳयآɻɖʞƅࣣൎѕʂɼ

ɘɜʟƆƹԸॅɻɖʠʄ 1ωɘɳખʦϓɿࢆɡƅॅ

ɻɖʠʄౝഇɿɫɳખʦчɿࢆɣƺɼɘɚՑʦ

٪ɻɡʠʄʜɘƆ

5.2 Td-diff-view — Ϊɾʟ߄ʂ٪

• ɩʠɺɘʟʂɼʃΪɾʟࡧɿՒټɿɭʟ۽ߏ

Ɔ߄

1. ʘ۽ߏɿʜɷɺΪɾʟ٪ɜ൘ɼɾʟʜɚɾ߄

ʂুਹਉʦɭʟƆ࣐ߏ

2. ʘՒټɟʝʂ߄ɿԟɭʟʂ࣐ߏʘ۽ߏ

ɼɫɺʃƅഓߧآʂࡧʘՒټढ़ɭʟƆݩʦࡧ

ࣂ (ຶ: 1ञࣁɻʂࡧʘࠞԘଯɾՒࡧ)ƅ

߄ɻʂʷ˰˜ʘߧآऐʘґƅࠃɟʝʂ߄

ҹшɾɽɠɖʞணʟƆ

3. ߄ढ़ɫɳݩΙҙɟʝʂ٪ɜ൘ʘƅ߄ढ़ɫɳݩ

ɟʝɴɥɻʃɵɿഇɟʝɾɘʜɚɾুਹਉ

ʂఅͽʦɚƆ

ʂߧآʃߘʂʜɚɾʖʂɠ۪ɜʝʠʟƆ

• 1ञࣁଯƉࠞԘଯɾՒࡧɿɫɺƅࠋʂࣟ

ɟʝʂ٪ɜ൘ʦߢศՒࡧɩɯʟ (ɾɘɫآݸ

ɻʓɺɩɯʟ)Ɔߧ

• ߄ɟʝʂґʘʷ˰˜ʘ߄ҹшɿɫƅ

ʂ߄ɟʝʂґʘʷ˰˜ʘ߄ҹшʦۚતɩɯʟƅ

ʒɳʃॅষ߁ɟʝষʄɯʟƆ

• ɫɳুਹਉɠఅͽɻɡɺɘʟɟʦ٪ʟʜɚ

ɾՒߧࡧƅਪষߧ߁ƅ।ڬѽɾɽʂآ

ʦๆɘʟƆߧ

Ϊɾʟ߄ʂ٪ɠࠞɻɖʟʂɻƅ।ѽɼɾʟ

ʃɥʟ์ɠߧآࡥɿԥʔʜɚɾ߁ʦষ߄

ɖʟƆ

:ຶݩ ౭థɟʝʷ˰˜ʦݩʟ

: ʂʦʓƅɿɜʜƆߘ

ೇʦ࢙ ʠƅ౭థɫɳƆΙчʃƹъޞڃ50

ෳɿƅɱʂʂҔାߗʂڊݚʂъ˘Ɵ˂

˺ˏɠథʠɳɟƺʦߟɭɻɖʟ (1ෳ

ʂҔାߗɠڊݚ 50 ɼɾʟ)Ɔ

 1 2 3 4 5 6

ಅ 20 25 50 20 75 100

यʂ൹ʷ˰˜ɿү౭థʂ౭థॅʦɭ൹

ʦʺ˛Ɵɫɺ౭థॅʂ൹ʷ˰˜ʦӷढ़ɩɯ

ʜƆ
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3
6

9 10 12
15

20
25

1 2 3 4 5 6 

౭థॅ

ѽຶ:

1 2 3 4 5 6 

౭థॅ

10 10
15

3 3
9

ѽ:

ࣣൎѕʂયɻʃˎƟˆࡽʦΆɘƅˎƟˆʦʓ

ࠟʟɧɼʘˎƟˆʂ߄ҹшʦɞɧɾɚɧɼɠɿ

ԥʒʠʟƆɧʂɻʃƹ౭థಅƺɼɘɚ߄ɟ

ʝƹ౭థॅƺʌʂʓɜʦ।ɫɣ۱ɜʟɟʦ٪ɺ

ɘʟƆ

5.3 ࣣൎѕɼɫɺʂݩ

ࣣൎѕʂɼɫɺݩɭʟࣟ܄ʃƅɘɮʠʖ

ɿࣣൎѕʂƉ౮ΞɻΆɚʖʂʦࠟ۽ߏɼɾʟݛ

ʞࣘɦޡๆɭʟƆɳɴɫƅࣣൎѕʂɼɫɺঋ

ѽʦӁʊʜɚɾʖʂʃɥʟ์ɠɖʟƆ

Td-model-abstɻʃƅ˩ˎ˲ʂՒࡧ൘൚ɼɫɺࣨ

ੁসΫयʘࠡࡼɾɽࣣൎѕɻΆɚʖʂʦޡๆɭʟɧ

ɼɠ۪ɜʝʠʟƆɳɴɫƅɿՒࡧɩʠɺɘʟ۽ߏ

ʦɱʂʒʒ˩ˎ˲यɿΫɯʟʜɚɾࡥʃɥƅɖ

ɣʒɻʖߢɻɾɘ˩ˎ˲ʦળࡥɭʟɧɼʦֆʕʟ

์ɠɖʟƆ

6. ʒɼʕ

ඕ۳ЖɻʃѱƜɠӁӁࠋষ҉ӀवछΠߏ

ຢƺټʂયɻࠟʞʧɻɘʟƅƹް۪ຢƉઐຢƉ

ʦьɭʟ൘൚ɿɸɘɺƅԷඕଯɾ۪ɜ൘ɼƅɱʂ

۪ɜ൘ɿԷɹɘɺʕɳƹް۪ຢƉઐຢƉټຢ

ʂള՞ଯզƺɞʜʇɱʠɿԷɹɣƹݩࠡࡼ (˥

˒ˬʩ˲)ƺɿɸɘɺࣅѻɫɳƆ

ʂɧɼɠ֘ɦʝʠʟƆߘɻʂગ٪ɼɫɺʃƅߗټ

(1) ʂӑๆɿʜʞƅਪɣʂञɿѱƜʂզɭʟࡼࠡ

Τයɻʂް۪ຢʦьɭʟʦݩढ़ɫɺʖ

ʝɜʟʜɚɿɾʞɱɚɻɖʟƆ

(2) ɟɣഇຳɫɳɧɼɿʜʞƅਪโɾݔʦࡼࠡ

ɠݩढ़ɻɡʟʖʂɼްʣʠʟƆ

(3) ඕࠡؓࡼɿʜɷɺݩʝʠʟʃॅഇଟɻѽ

яɾࢡ˳ˠ˲ʂʖʂɻɖʞƅʒɳѽآ

ɾɽߧ߁ʖਪষߧ CBTɿʜʟ߹ƅߢஓ݉

ɿɾɬʔʖʂɻɖʟɧɼɠਪɘƆ

ຶʂનঀʦछݩɞʜʇ߹ࡑʂࡼʃɩʝɿࠡڤܞ

ʕƅяɻɖʠʄٲ߇۱߇ɿʜʞɱʂউɩʦ٠இ

ɫɺ۱ɡɳɘƆ

ߤࠌ

ඕ۳ЖʂʃƹࣣൎӁଯʩ˞˴Ɵˈɿʜʟƻࣣ

ൎѕƼӁӁࠋষɿɞɥʟьࠡ൚ʂ٠இƺߏ

Ɵ˗˺˨ߏɿɞɘɺ٠இɫɺɡɳʖʂɻɖʞƅ

ɟʝʂʺ˨˺ˏʘߏɻʂݩ۱߇ɿਪɣʦ೦ɷ

ɺɘʟƆɧɧɿӽࠌɫʒɭƆ
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