
͍ͨ༺ԽֶशΛڧ ʹ͓͚Δ
ө૾඼੍࣭ޚख๏ͷ࣮ݧͱධՁ

ੜग़ ਅਓ1 a) Ѩ෦ 1,2ږ b) ੁপ ୓෉1,2 c)

֓ཁɿࡏݱɼө૾ΛϦΞϧλΠϜʹ഑৴͢ΔϥΠϒετϦʔϛϯάαʔϏε͸ɼ༷ʑͳಛੑͷө૾Λର৅
ʹɼ༷ʑͳঢ়گͷωοτϫʔΫɼ༷ʑͳੑೳͷड৴୺຤ʢੑߴೳͳ ͔Βੑೳ͕ྼΔܞଳ୺຤·ͰʣͰ

ར༻͞Ε͍ͯΔɽطଘͷϥΠϒετϦʔϛϯάαʔϏε͸ɼωοτϫʔΫͷঢ়گʢར༻Մೳͳωοτϫʔ

Ϋݯࢿʣʹ͖ͮجɼड৴୺຤΁഑৴͢Δө૾ͷ඼࣭Λ੍͍ͯ͠ޚΔͨΊɼ഑৴ө૾ͷ඼࣭͕ड৴୺຤ͷੑ

ೳʢར༻Մೳͳݯࢿػࢉܭʣʹదͨ͠΋ͷͰ͋Δͱ͸ݶΒͳ͍ɽͦ͜ͰຊڀݚͰ͸ɼө૾ͷಛੑɼར༻Մ

ೳͳωοτϫʔΫݯࢿɼݯࢿػࢉܭͱɼड৴୺຤ͰαʔϏεར༻ऀ΁഑৴͞ΕΔө૾඼࣭ͷؔ܎ΛڧԽֶ

श͢Δ͜ͱͰɼωοτϫʔΫͷঢ়͚ͩگͰͳ͘ड৴୺຤ͷੑೳʹ΋దԠͨ͠඼࣭ͷө૾Λ഑৴͢ΔͨΊͷ

ө૾඼੍࣭ޚख๏ΛఏҊ͢ΔɽຊߘͰ͸ɼ Λର৅ͱͨ͠ө૾඼੍࣭ޚख๏ͷઃܭͱ࣮૷Λ

༺඼࣭ͳө૾ΛརߴͷແବͳফඅΛ཈͑ͭͭݯࢿΒɼఏҊख๏Λ༻͍Δ͜ͱͰ͔ݧ࣮͍ͨ༺Λػɼ࣮͍ߦ

ऀ΁഑৴ՄೳͰ͋Δ͜ͱΛ֬ೝͨ͠ɽ

͸͡Ίʹ

৘ใ୺຤ͷੑߴೳԽͱແઢωοτϫʔΫ໢ͷൃలʹ൐

͍ɼΠϯλʔωοτΛ༻͍༷ͨʑͳαʔϏε͕छʑͷڥ؀

Ͱར༻͞ΕΔΑ͏ʹͳͬͨɽۙ೥ɼαʔϏεͷػߴೳԽʹ

ΑΓɼݸʑͷαʔϏεͰੜ͡ΔωοτϫʔΫτϥώοΫ͕

૿Ճͨ͜͠ͱʹՃ͑ɼαʔϏεΛखܰʹར༻Մೳͳ୺຤ͷ

୆਺͕ͨͨ͠૿ٸΊɼΠϯλʔωοτ্ͷτϥώοΫ͕ര

ൃతʹ૿Ճ͍ͯ͠Δ ɽ͜ͷ݁ՌɼωοτϫʔΫճઢ

ͷࠞࡶʹΑΓɼར༻ऀʹఏ͞ڙΕΔαʔϏεͷ඼࣭௿Լ͕

೦͞Ε͓ͯΓɼ֤αʔϏεར༻ऀʹର͠ɼ༻్ʹԠͨ͡ݒ

ඞཁे෼ͳϨϕϧͰωοτϫʔΫݯࢿΛׂΓ౰ͯΔख๏͕

ΊΒΕ͍ͯΔٻ ɽ

ɼωοτϫʔΫτϥώοΫͷେଟ਺͸ө૾഑৴ʹΑࡏݱ

Δ΋ͷͰ઎ΊΒΕ͍ͯΔɽಛʹɼө૾ΛϦΞϧλΠϜʹ഑

৴͢ΔϥΠϒετϦʔϛϯάαʔϏεͰ͸ɼ஍্೾ͷ์ૹ

ө૾ͱ ө૾Λ੾Γͯ͑׵ͷࢹௌ͕Մೳͳ഑৴ ΍ɼ

εϙʔπ΍ԻָͷΠϕϯτΛ ө૾ͱͯ͠ࢹௌՄೳͳ

഑৴ ౳ɼτϥώοΫͷ૿ՃΛ൐͏αʔϏεͷػߴೳԽ

͕ਐΊΒΕ͍ͯΔɽεϚʔτϑΥϯ΍λϒϨοτ୺຤౳ͷ

౦๺େֶେֶӃ৘ใՊֶڀݚՊ

౦๺େֶαΠόʔαΠΤϯεηϯλʔ

ͱ૬ေͬͯɼϥΠϒετϦʔϛϯάٴ଎ͳීٸଳ୺຤ͷܞ

αʔϏεʹΑΔτϥώοΫ͸ ೥͔Β ೥ͷ ೥ؒ

Ͱ ഒʹ૿Ճ͢Δͱ༧ଌ͞Ε͍ͯΔ ɽͦ͜ͰຊڀݚͰ

͸ɼΠϯλʔωοτ্ͷτϥώοΫྔʹେ͖ͳӨڹΛ༩͑

ΔϥΠϒετϦʔϛϯάαʔϏεΛର৅ͱͨ͠ωοτϫʔ

ΫݯࢿͷޮՌతͳׂΓ౰ͯख๏ʹண໨͢Δɽ

ө૾ΛϦΞϧλΠϜʹ഑৴͢ΔϥΠϒετϦʔϛϯά

αʔϏεͷ࣮ݱख๏ͱͯ͠ɼదԠܕϥΠϒετϦʔϛϯ

ά͕ଟ͘࠾༻͞Ε͍ͯΔ ɽຊڀݚͰ͸ɼదԠܕϥ

ΠϒετϦʔϛϯάαʔϏεͷ࣮ݱख๏ͱͯ͠ɼ

͕ඪ४Խͨ͠

Λ

ର৅ͱ͢Δɽ ͸ɼૹ৴୺຤͕ૹ৴͢Δө૾

ΛΤϯίʔμ͕ѹॖූ߸Խͯ͠ηάϝϯτϑΝΠϧʹ෼ׂ

ʢηάϝϯτԽʣͯ͠ड৴୺຤ʹ഑৴͢Δɽ഑৴αʔό͸ɼ

ड৴୺຤͕ηάϝϯτͷड৴ʹཁ͔ͨؒ࣌͠Βɼड৴୺຤

Ͱར༻ՄೳͳωοτϫʔΫݯࢿΛਪఆ͢Δɽ͜ΕʹΑΓɼ

ωοτϫʔΫݯࢿͷมಈʹରԠͨ͠ө૾඼࣭ͷηάϝϯτ

ΛαʔϏεར༻ऀʹఏڙՄೳͱͳΔɽ

͜ͷΑ͏ʹɼ ͸ωοτϫʔΫͷঢ়گʢར

༻ՄೳͳωοτϫʔΫݯࢿʣΛྀͨ͠ߟ඼੍࣭ޚख๏Ͱ͋

Δ ɽͦͷͨΊɼ֤ʑͷ୺຤ੑೳʹԠͨ͡ద੾ͳө૾

඼࣭Λఏ͠ڙɼαʔϏεར༻ऀ͕ຬ଍͢ΔαʔϏε඼࣭Λ

ఏ͢ڙΔ͜ͱ͸ࠔ೉Ͱ͋Δɽͦ͜Ͱطଘख๏Ͱ͸ɼө૾ͷ

ಛੑ΍࠶ੜόοϑΝͷ઎༗཰Λྀ͢ߟΔ͜ͱͰɼαʔϏε
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ར༻ऀͷମײ඼࣭Λ্ͨͤ͞޲ ɽ͔͠͠ɼ͜ΕΒ

ͷख๏Ͱ͸഑৴͞Εͨߴ඼࣭ͳө૾ͷ෮߸ɾ࠶ੜʹىҼ͢

Δݯࢿػࢉܭ΁ͷӨྀ͞ߟ͕ڹΕ͓ͯΒͣɼड৴୺຤ͷੑ

ೳʢར༻Մೳͳݯࢿػࢉܭʣ͕๡͍͠୺຤Ͱ͸ߴ඼࣭Ͱͷ

αʔϏεఏڙ͸ࠔ೉Ͱ͋Δɽ

ͦ͜ͰຊڀݚͰ͸ɼωοτϫʔΫͷঢ়ٴگͼड৴୺຤ͷ

ੑೳʹదԠͨ͠ϥΠϒετϦʔϛϯάαʔϏεͷ࣮ݱΛ໨

తͱ͢Δɽ͔͠͠ɼϥΠϒετϦʔϛϯάαʔϏε͸छʑ

ͷڥ؀Ͱར༻͞Εɼ࢖༻͢Δ୺຤΍഑৴ө૾ͷಛੑ΋༷ʑ

Ͱ͋ΔͨΊɼྫࣄϕʔεͷΑ͏ͳ඼੍࣭ޚख๏Ͱ͸ɼड৴

୺຤ͷੑೳɾঢ়گʹదԠͨ͠ద੾ͳө૾඼࣭ΛܾఆͰ͖Δ

ͱ͸ݶΒͳ͍ɽ

ຊڀݚͰ͸͜ͷ՝୊Λղܾ͢ΔͨΊɼڧԽֶशΛ༻͍ͨ

ө૾඼੍࣭ޚख๏ΛఏҊ͢Δɽ۩ମతʹ͸ɼө૾ͷಛੑɼ

ར༻ՄೳͳωοτϫʔΫݯࢿɼݯࢿػࢉܭͱɼར༻ऀ΁഑

৴͞ΕΔө૾඼࣭ͷؔ܎ΛڧԽֶश͢Δ͜ͱͰɼωοτ

ϫʔΫͷঢ়͚ͩگͰͳ͘ड৴୺຤ͷੑೳʹ΋దԠͨ͠ө૾

඼࣭Λܾఆ͢ΔݯࢿదԠܕө૾඼੍࣭ߏػޚΛఏҊ͢Δɽ

ຊߘͰ͸ɼݯࢿదԠܕө૾඼੍࣭ߏػޚͷఏҊͱઃܭʹͭ

͍ͯड़΂ɼ࣮૷ͨ͠ϓϩτλΠϓΛ༻͍࣮͔ͨݧΒɼఏҊ

ख๏Λ༻͍Δ͜ͱͰݯࢿͷແବͳফඅΛ཈͑ͭͭߴ඼࣭ͳ

ө૾Λར༻ऀ΁഑৴ՄೳͰ͋Δ͜ͱΛ֬ೝ͢Δɽ

ؔ࿈ڀݚͱ՝୊

ؔ࿈ڀݚ

ʹ͓͚Δө૾඼੍࣭ޚͰ͸ɼηάϝϯτ

ͷσʔλྔͱసૹ͔ؒ࣌Βड৴୺຤Ͱར༻ՄೳͳଳҬΛ

഑৴αʔό͕ਪఆ͠ɼͦͷਪఆ஋ʹదԠͨ͠඼࣭ʢϏοτ

ϨʔτʣͷηάϝϯτΛఏ͢ڙΔ͜ͱ͕ҰൠతͰ͋Δ ɽ

ଳҬҎ֎ͷωοτϫʔΫݯࢿΛྀͨ͠ߟख๏ͱͯ͠ɼ࠶

ੜόοϑΝͷ઎༗཰ʹ͍ͨͮجख๏͕͋Δ ɽ͜Ε

Βͷख๏Ͱ͸ɼ࠶ੜόοϑΝʹԼݶͱ্ݶͷᮢ஋Λઃఆ͠ɼ

Լݶͷᮢ஋ΛԼճͬͨ৔߹͸ө૾ͷ඼࣭ΛྼԽͤ͞ɼ্ݶ

ͷᮢ஋Λӽ͑ͨ৔߹͸ө૾ͷ඼࣭Λ্ͤ͞޲Δɽ͜ΕʹΑ

Γɼ࠶ੜόοϑΝׇ͕͢ރΔ͜ͱͰੜ͡Δ഑৴ө૾ͷ࠶ੜ

தஅճ਺Λ͍ͯ͠ݮ࡟Δɽ

ө૾ͷಛੑΛྀͨ͠ߟख๏ͱͯ͠ɼจݙ Ͱ͸ɼө

૾͕ՄมϏοτϨʔτͰѹॖූ߸Խ͞Ε͍ͯΔ͜ͱʹண໨

͍ͯ͠Δɽར༻ՄೳͳଳҬͱ֤ηάϝϯτͷϏοτϨʔτ

ଳҬΛ༧ଌ͢Δ͜ͱͰɼଳ༺࢖ωοτϫʔΫͷ͍ͨͮجʹ

ҬͷΈΛྀͨ͠ߟ৔߹ͱൺֱͯ͠ߴਫ਼౓ͳ༧ଌ͕Մೳͱͳ

ΓɼΑΓߴ඼࣭ͳηάϝϯτΛड৴୺຤ʹఏ͍ͯ͠ڙΔɽ

՝୊

Ҏ্ͷΑ͏ʹطଘख๏Ͱ͸ɼωοτϫʔΫݯࢿʢଳҬɼ

όοϑΝ઎༗཰ʣ΍ө૾ͷಛੑʢϏοτϨʔτʣΛྀ͢ߟ

Δ͜ͱͰɼαʔϏεར༻ऀͷମײ඼࣭Λ্ͨͤ͞޲ɽ͔͠

͠ɼྀ͞ߟ͕ݯࢿػࢉܭΕ͍ͯͳ͍ͨΊɼωοτϫʔΫࢿ

ੜ͕தஅͯ͠͠࠶΋ө૾ͷ͍͓ͯʹڥ༨༟͕͋Δ؀ʹݯ

·͏Մೳੑ͕͋Δɽۙ೥ɼεϙʔπΠϕϯτ౳Ͱߴ඼࣭ͳ

ө૾ͷ഑৴͕ߦΘΕΔ͕ɼ͜ΕΒͷେ༰ྔͳө૾

഑৴ͷͨΊʹ͸ɼө૾ͷූ߸Խޮ཰ΛߴΊΔͨΊͷө૾ѹ

ॖΞϧΰϦζϜ͕༻͍ΒΕ͍ͯΔɽ͜ͷΑ͏ͳ഑৴ө૾Λ

ड৴୺຤͕෮߸͢ΔͨΊʹ͸ɼ͍ߴॲཧੑೳΛඋ͑ͨࢉܭ

͍͓ʹΛཁ͢ΔͨΊɼϥΠϒετϦʔϛϯάαʔϏεݯࢿ

ͯωοτϫʔΫݯࢿʹՃ͑ݯࢿػࢉܭΛྀͨ͠ߟө૾඼࣭

ख๏͕ඞཁͱͳΔɽޚ੍

ड৴୺຤ͱͳΔεϚʔτϑΥϯ΍λϒϨοτ୺຤౳ͷܞ

ଳ୺຤͕උ͑Δ͜ͱ͕ՄೳͳٴݯࢿػࢉܭͼωοτϫʔΫ

Γɼ֤୺຤Ͱར༻Մೳͳ͕͋ݶʣʹ͸੍ݯࢿʢҎ߱ɼݯࢿ

͸༷ʑͰ͋Δɽ͞Βʹɼ഑৴ө૾͸ͦͷ༻్ʹΑΓྔݯࢿ

ө૾ͷಛੑ΍ٻΊΒΕΔ඼࣭͕ҟͳΔͨΊɼ͜ΕΒ͢΂ͯ

ͷ͋ΒΏΔঢ়گʹదԠͨ͠ө૾඼੍࣭ޚͷ࣮͕ݱෆՄܽͱ

ͳΔɽྫࣄϕʔεʹΑΔө૾඼੍࣭ޚͰ͸ɼ͋Β͔͡Ίར

༻ՄೳͳݯࢿʹରԠͨ͠ө૾඼࣭Λఆٛ͢Δඞཁ͕͋Δͨ

Ίɼө૾ͷಛੑͱ͋ΒΏΔݯࢿͷมಈʹదԠͨ͠඼࣭Λܾ

ఆͰ͖Δͱ͸ݶΒͳ͍ɽ͕ͨͬͯ͠ɼड৴୺຤ͷੑೳɾঢ়

೉ͱͳΔ՝ࠔదԠͨ͠ద੾ͳө૾඼࣭Λܾఆ͢Δͷ͸ʹگ

୊͕͋Δɽ

ޚө૾඼੍࣭ܕదԠݯࢿ͍ͨ༺ԽֶशΛڧ
ͷఏҊߏػ

ఏҊͷ֓ཁ

લষͰड़΂ͨ՝୊Λղܾ͢ΔͨΊຊڀݚͰ͸ɼαʔϏε

ར༻࣌ͷωοτϫʔΫͷঢ়گʢར༻ՄೳͳωοτϫʔΫࢿ

ʣʹదԠݯࢿػࢉܭͼड৴୺຤ͷੑೳʢར༻Մೳͳٴʣݯ

ͨ͠ө૾඼࣭Λܾఆɾ੍͢ޚΔͨΊͷө૾඼੍࣭ޚख๏Λ

ఏҊ͢Δɽ۩ମతʹ͸ɼڧԽֶशΛ༻͍ͨݯࢿదԠܕө૾

඼੍࣭ߏػޚΛఏҊ͠ɼ՝୊ͷղܾΛਤΔɽ

ʣ͸ɼߏػޚʢҎ߱ɼ඼੍࣭ߏػޚө૾඼੍࣭ܕదԠݯࢿ

ө૾ͷಛੑɼར༻ՄೳͳωοτϫʔΫݯࢿɼݯࢿػࢉܭͱɼ

ར༻ऀ΁഑৴͞ΕΔө૾඼࣭ͷؔ܎ΛڧԽֶश͢Δ͜ͱ

ͰɼωοτϫʔΫͷঢ়͚ͩگͰͳ͘ड৴୺຤ͷੑೳʹ΋ద

Ԡͨ͠ө૾඼࣭Λܾఆ͢Δɽࢣڭσʔλ͕ෆཁͳڧԽֶश

Λ༻͍Δ͜ͱͰɼ৽ͨͳө૾ͷಛੑ΍ɼ୺຤ੑೳΛͭ࣋ड

৴୺຤͕௥Ճ͞Εͨ৔߹ʹ͓͍ͯ΋ஞ࣍తʹֶश͠ɼ͋Β

ΏΔঢ়گʹదԠͨ͠ө૾඼࣭͕ܾఆՄೳͱͳΔɽͳ͓ɼຊ

ڙ඼࣭ͳαʔϏεఏߴͰ͸ड৴୺຤ͷར༻ऀʹରͯ͠ڀݚ

Λͨ͏ߦΊɼૹ৴୺຤ٴͼ഑৴αʔόͷෛՙ͸ྀ͠ߟͳ͍

΋ͷͱ͢Δɽ

඼੍࣭ߏػޚͷߏ੒

ਤ ʹ඼੍࣭ߏػޚͷߏ੒Λࣔ͢ɽ඼੍࣭ߏػޚ͸ɼө

૾ͷಛੑΛղੳ͢Δσʔλղੳߏػɼө૾ͷಛੑ͔Βηά

ϝϯτͷ௕͞Λܾఆ͢Δηάϝϯτ௕ܾఆߏػɼड৴୺຤

Ͱར༻ՄೳͳݯࢿʹదԠͨ͠ө૾඼࣭Λબ୒͢Δֶݯࢿश
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ਤ ඼੍࣭ߏػޚͷߏ੒

ͷ֓ཁΛҎԼʹࣔ͢ɽߏػ੒͞ΕΔɽ֤ߏΒ͔ߏػ

σʔλղੳߏػ

ૹ৴୺຤͕ૹ৴͢Δө૾Λೖྗͱͯ͠ɼͦͷಛੑΛղ

ੳ͢Δɽ۩ମతʹ͸ɼө૾Λߏ੒͢Δෳ਺ϑϨʔϜ୯

ҐͰϏοτϨʔτ౳ͷಛੑΛղੳ͢Δɽ͜ΕʹΑΓɼ

ө૾ͷಛੑΛྀͨ͠ߟө૾඼࣭Λܾఆ͢Δɽ

ηάϝϯτ௕ܾఆߏػ

σʔλղੳߏػͰղੳͨ͠ө૾ͷಛੑΛೖྗͱͯ͠ɼ

ηάϝϯτͷ௕͞ʢηάϝϯτ௕ʣΛܾఆ͢Δɽηά

ϝϯτ௕͸ө૾࠶ੜ࣌ͷड৴୺຤ͷݯࢿʹӨڹΛ༩͑

ΔͨΊ ɼηάϝϯτ௕Λ੍͢ޚΔ͜ͱʹΑΓɼ

ड৴୺຤Ͱར༻ՄೳͳݯࢿΛྀͨ͠ߟө૾඼࣭Λܾఆ

͢Δɽ

ߏػशֶݯࢿ

Ͱղੳͨ͠ө૾ͷಛߏػ͸ɼσʔλղੳߏػशֶݯࢿ

ੑͱηάϝϯτ௕ܾఆߏػͰܾఆͨ͠ηάϝϯτ௕ɼ

ड৴୺຤͕ૹ৴͢Δݯࢿ৘ใɼΤϯίʔμ͔Β֫ಘ͢

Δѹॖූ߸Խޙͷө૾඼࣭ͷྼԽఔ౓Λೖྗͱͯ͠ڧ

Խֶश͠ɼΤϯίʔμ͕ө૾Λѹॖූ߸Խ͢Δࡍʹઃ

ఆ͢Δූ߸ԽύϥϝʔλΛબ୒͢Δɽ͜ΕʹΑΓɼө

૾ͷಛੑɼωοτϫʔΫͷঢ়گɼड৴୺຤ͷੑೳɼѹ

ॖූ߸Խޙͷө૾඼࣭ͷྼԽఔ౓Λ૯߹తʹྀ͠ߟɼ

඼࣭ͳө૾Λར༻ऀ΁ߴͷແବͳফඅΛ཈͑ͭͭݯࢿ

഑৴͢ΔͨΊͷө૾඼࣭Λܾఆ͢Δɽ

ຊߘͰ͸ɼֶݯࢿशߏػʹয఺Λ౰ͯΔͨΊɼ࣍ষͰ͸

ड़΂Δɽ͍ͯͭʹܭઃࡉͷৄߏػशֶݯࢿ

ઃܭ

ܭͷઃߏػशֶݯࢿ

Ͱ൑ఆͨ͠ө૾ͷಛߏػ͸ɼσʔλղੳߏػशֶݯࢿ

ੑ char ͱηάϝϯτ௕ܾఆߏػͰܾఆͨ͠ηάϝϯτ௕

lensegɼड৴୺຤ͷݯࢿ৘ใRɼѹॖූ߸Խޙͷө૾ͷྼԽ

ఔ౓Dʹ͖ͮجɼڧԽֶश Λ༻͍ͯූ߸Խύϥϝʔλ

aΛಋग़͢ΔɽຊߘͰ͸ɼa͸ө૾ղ૾౓ɼϑϨʔϜϨʔ

τɼը࣭Ͱߏ੒͞ΕΔύϥϝʔλͷू߹ͱ͢ΔɽڧԽֶश

ͷ࿮૊Έʹֶݯࢿͮ͘جशߏػͷಈ࡞ઃܭΛҎԼʹࣔ͢ɽ

ͳ͓ɼֶशΛ͏ߦओମΛΤʔδΣϯτʢ ʣͱݺͿɽ

ड৴୺຤͕ૹ৴͢Δूݯࢿػࢉܭ߹RCMPɼωο

τϫʔΫूݯࢿ߹RNWɼσʔλղੳߏػͱηάϝϯτ௕ܾ

ఆߏػͰղੳɼܾ ఆͨ͠ө૾ͷੑ࣭ू߹C = {char, lenseg}
͔Βɼ ͸ड৴୺຤ͷঢ়ଶ sΛ؍ଌ͢Δɽsͷશମू߹ S

ΛҎԼʹఆٛ͢Δɽ

S = {si | si = ⟨RCMPi , RNWi , Ci⟩; i = 1, 2, ..., Ni}

͜͜ͰɼNi͸ड৴୺຤ͷ୺຤ͷ૯਺Ͱ͋Δɽ·ͨɼػࢉܭ

߹ूݯࢿ RCMP ͸ҎԼͷ௨ΓͰ͋Δɽ

RCMP = {cmp | cmp = ⟨cpu,mem, bat⟩}

͜͜Ͱɼcpu(∈ CPU)͸ ཰ɼmem(∈MEM)͸༺࢖

ϝϞϦ࢖༻཰ɼbat(∈ BAT )͸ॆిྔ࢒Ͱ͋Δɽූ߸Խ͞

Εͨө૾ͷෳ߸ʹඞཁͳݯࢿͱͯ͠ ཰ͱϝϞϦ༺࢖

Δ͜ͱͰɼྀ͢ߟΛྔ࢒Δɽ͞Βʹɼॆిྀ͢ߟ཰Λ༺࢖

ɼϥΠϒετ͠ڙ௿͍৔߹ʹ௿඼࣭ͳө૾Λఏ͕ྔ࢒ిॆ

ϦʔϛϯάαʔϏεΛ௕ܧؒ࣌ଓՄೳͱ͢Δɽ

ωοτϫʔΫूݯࢿ߹ RNW ͸ҎԼͱ͢Δɽ

RNW = {nw | nw = ⟨buf, rss, bwt⟩}

͜͜Ͱɼbuf(∈ BUF )͸࠶ੜόοϑΝͷ઎༗཰ɼrss(∈ RSS)

͸ड৴৴߸ڧ౓ɼbwt͸ड৴୺຤ͷ࢖༻ଳҬͰ͋Δɽ࠶ੜ

όοϑΝͷ઎༗཰ͱ࢖༻ଳҬ͔ΒωοτϫʔΫݯࢿΛɼड

৴৴߸ڧ౓ʹΑΓ௨৴ͷෆ҆ఆ͞Λਪఆ͢Δɽ͜ΕʹΑ

Γɼར༻ՄೳͳωοτϫʔΫݯࢿͷܹٸͳมಈʹؔͯ͠ɼ

ө૾ͷ඼੍࣭ޚʹΑΓରॲ͢΂͖͔Ͳ͏͔Λ൑அ͢Δɽ

͸ɼ؍ଌͨ͠ड৴୺຤ͷঢ়ଶ s͔Βɼड৴

୺຤ͷফඅྔݯࢿΛ཈͑ɼ͔ͭɼαʔϏεར༻ऀͷମײ඼

ΔΑ͏ͳූ߸Խύϥϝʔλ্͢޲͕࣭ aΛํࡦ πʹ͖ͮج

બ୒͢Δɽaͷશମू߹ AΛҎԼʹఆٛ͢Δɽ

A = {aj | aj = ⟨rsl, fps, crf⟩; j = 1, 2, ..., Nj}

͜͜Ͱɼrsl(∈ RSL)͸ө૾ղ૾౓ɼfps(∈ FPS)͸ϑϨʔ

ϜϨʔτɼcrf(∈ CRF )͸ө૾Λѹॖූ߸Խ͢Δࢦʹࡍఆ

͢Δը࣭ͷఔ౓ Ͱ͋Δɽ·

ͨɼNj ͸ූ߸Խύϥϝʔλͷ૯਺Ͱ͋Δɽ

Ͱܾఆͨ͠ aʹ͖ͮجड৴୺຤ͷঢ়ଶʹ

༩͑ͨӨڹͱͯ͠ ʹใु rwd Λ༩͑Δɽrwd ͸ɼܭ

΁ͷෛՙݯࢿػࢉ ∆RCMPɼωοτϫʔΫݯࢿ΁ͷෛՙ

∆RNWɼѹॖූ߸Խޙͷө૾඼࣭ͷྼԽఔ౓ ∆D Λ༻͍

ͯҎԼͷࣜͰٻΊΔɽ

rwd = −∆RCMP −∆RNW −∆D

͜ͷͱ͖ɼ∆RCMP ∆RNW ͕૿Ճ͢ΔͱɼͦΕͧΕࢉܭ

ͷফඅྔ͕େ͖͘ͳΔͨΊɼrwdݯࢿɼωοτϫʔΫݯࢿػ

͸খ͍͞஋Λઃఆ͢Δɽಉ༷ʹɼ∆D͕૿Ճͨ͠৔߹ɼѹ

ॖූ߸Խޙͷө૾ͷ඼࣭ྼԽ͕େ͖͘ɼαʔϏεͷར༻ऀ
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ֶशʹֶݯࢿͮ͘جशߏػ

Q(s, a)

RCMPt RNWt

t

st ∈ S

at ∈ A

π

at

∆RCMPt+1 ∆RNWt+1

t+ 1

∆Dt+1

rwdt+1

st+1

Q(st, at)

t← t+ 1

ʹରͯ͠༩͑ΔαʔϏε඼࣭͕ྼԽ͢ΔͨΊɼrwd͸খ͞

͍஋Λઃఆ͢Δɽ

Ҏ্ͷಈ࡞ʹΑΓɼ ͸ rwd͕࠷େͱͳΔΑ͏ͳ aΛ

બ୒͍ͯ͘͜͠ͱͰɼө૾ͷಛੑɼड৴୺຤ͷར༻Մೳͳ

ྀߟʹͷө૾඼࣭ͷྼԽఔ౓Λ૯߹తޙɼѹॖූ߸Խݯࢿ

ͨ͠ aΛબ୒ՄೳͱͳΔɽ

ֶशΛద༻ֶͨ͠ݯࢿशߏػͷઃܭ

ຊߘͰ͸ɼڧԽֶशΞϧΰϦζϜͱͯ͠ ֶश Λ

Δɽ͢༺࢖ ֶश͸ɼ ͕ූ߸Խύϥϝʔλ aΛܾఆ͢

Δࡍͷใु rwdͷظ଴஋Λ ஋ͱͯ͠ਪఆ͠ɼ ஋Λ࠷

େԽ͢ΔΑ͏ͳߦಈબ୒Λ͏ߦΞϧΰϦζϜͰ͋Δɽ

ʹ ֶशʹֶݯࢿͮ͘جशߏػͷٙࣅίʔ

υΛࣔ͢ɽ ஋͸͢΂ͯͷ୺຤ͷঢ়ଶ sͱ aͷ૊Έ߹Θ

ͤ਺͚ͩอଘ͢Δɽͦͯ͠ࠁ࣌ tʹ͓͍ͯ؍ଌͨ͠ঢ়ଶ st

͔Βํࡦ π Խύϥϝʔλ߸ූ͖ͮجʹ at Λબ୒͢Δɽ͜

ͷͱ͖ɼπ ͸ ε ΞϧΰϦζϜܾͮ͘جఆํ๏ͱ͢

Δɽ۩ମతʹ͸ɼ֬཰ ε Ͱड৴୺຤͕ར༻ՄೳͳଳҬʹ

దԠͨ͠ at Λɼ֬཰ (1− ε)Ͱ ஋͕࠷େͱͳΔ st ʹର

Ԡͨ͠ at Λબ୒͢Δɽ࣍ʹɼड৴୺຤ͷݯࢿ৘ใͰ͋Δ

∆RCMPt+1 ,∆RNWt+1 ͱΤϯίʔμ͔Β֫ಘ͢Δѹॖූ߸

Խޙͷө૾඼࣭ͷྼԽఔ౓ ∆Dt+1 ͔Βࣜ ใ͖ͮجʹ

ु rwdt+1 ΛٻΊΔɽͦͯ͠ɼঢ়ଶ st+1 Λ࠶౓؍ଌ͠ɼҎ

ԼͷࣜͰࠁ࣌ tʹ͓͚Δ ஋Qt(= Q(st, at))Λߋ৽͢Δɽ

Qt ← Qt + α{rwdt+1 + γmax
a′∈A

Qt+1 −Qt}

͜͜Ͱɼα͸ֶश཰ɼγ ͸ׂҾ཰Ͱ͋Γɼͱ΋ʹ஋ͷൣғ

͸ Ͱ͋ΔɽҰൠʹɼֶश཰͸ ஋ͷߋ৽ͷఔ౓

Λ੍͠ޚɼ ʹ͍ۙ஋͕༻͍ΒΕΔɽ·ͨɼׂҾ཰͸࣍

ͷঢ়ଶʹ͓͚Δ ஋ΛׂҾͨ͘ΊͷύϥϝʔλͰɼ ʹ

͍ۙ஋͕༻͍ΒΕΔɽ

ਤ ڥ؀ݧ࣮

ද ө૾ͨ͠༺࢖Ͱݧ࣮

ύϥϝʔλ໊ ύϥϝʔλ

໊শ

ϑΝΠϧ

ූ߸Խࣜܗ

αΠζ sizeBBB

ؒ࣌ੜ࠶ lenBBB

ಈըղ૾౓

ϑϨʔϜϨʔτ

ͱධՁݧ࣮

ཁ֓ݧ࣮

લষͷઃ͖ͮجʹܭ඼੍࣭ߏػޚΛ࣮૷͠ɼ࣮૷ͨ͠ϓ

ϩτλΠϓΛ༻͍ͯ඼੍࣭ߏػޚͷಈ࡞Λ֬ೝ͢Δ࣮ݧΛ

ड৴୺຤Ͱར༻Մೳͳ͕ߏػޚͰ͸ɼ඼੍࣭ݧɽ࣮ͨͬߦ

඼࣭ͳө૾Λར༻ऀ΁഑৴ߴͷແବͳফඅΛ཈͑ͭͭݯࢿ

ՄೳͰ͋Δ͜ͱΛ֬ೝ͢ΔͨΊɼར༻ՄೳͳଳҬͷΈͰූ

߸ԽύϥϝʔλΛબ୒͢Δ୯७ख๏ͱɼ඼੍࣭ߏػޚΛ༻

͍ͯූ߸ԽύϥϝʔλΛબ୒͢ΔఏҊख๏Λൺֱͨ͠ɽ

ਤ ɼͣͤ༺࢖Ͱ͸ૹ৴୺຤ΛݧΛࣔ͢ɽ࣮ڥ؀ݧ࣮ʹ

αʔό಺ʹ഑ஔͨ͠ө૾Λड৴୺຤ʹ഑৴ͨ͠ɽ഑

৴ө૾͸ɼ ؔ࿈ͷڀݚͰ͘޿༻͍ΒΕ͍ͯΔ

Ξχϝʔγϣϯө૾

Λ࢖༻ͨ͠ɽද ʹ ͷ֓ཁΛࣔ͢ɽड৴୺຤͸ε

ϚʔτϑΥϯʢ ʣΛ࢖༻͠ɼ Λ༻͍ͯ

αʔό΁઀ଓͨ͠ɽ

खॱݧखॱ͸ҎԼͷ௨ΓͰ͋Δɽ࣮ݧ࣮ ʹ͓͍ͯɼ

഑৴ө૾ͷ࠶ੜؒ࣌ʹԠͯ͡ར༻ՄೳͳଳҬͱ ༺࢖

཰Λมಈͤ͞Δ͜ͱͰɼड৴୺຤Ͱར༻ՄೳͳݯࢿʹదԠ

ͨ͠ූ߸ԽύϥϝʔλΛܾఆՄೳͰ͋Δ͔Λ֬ೝͨ͠ɽ

഑৴αʔό͕഑৴ө૾Λ͢΂ͯͷ඼࣭ʢ= |A|ݸʣͰ
ѹॖූ߸ԽɼηάϝϯτԽ͢Δ͜ͱͰɼѹॖූ߸Խޙ

ͷө૾඼࣭ͷྼԽఔ౓Λ֫ಘ

ड৴୺຤͕͢΂ͯͷ඼࣭Ͱѹॖූ߸Խ͞Εͨө૾Λ࠶

ੜ͢Δ͜ͱͰɼݯࢿ৘ใΛ֫ಘ

֫ಘͨ͠ө૾඼࣭ͷྼԽఔ౓ͱݯࢿ৘ใΛೖྗͱͯ͠

ԽύϥϝʔλΛબ୒߸ූ͕ߏػशֶݯࢿ

ඵ͔ޙΒ ඵؒɼར༻ՄೳͳଳҬΛ੍ݶ

ඵ͔ޙΒ ඵؒɼड৴୺຤ͷ ཰༺࢖

Λ૿Ճ
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ද ύϥϝʔλͨ͠༺࢖Ͱݧ࣮

ू߹ ύϥϝʔλ໊ ύϥϝʔλ

RCMP

CPU

MEM

RNW BUF

IDAT

char sizeBBB × lenBBB

lenseg

A

CRF

FPS

RSL

α

γ

ε

ඵ͔ޙΒ ඵؒɼར༻ՄೳͳଳҬΛ੍ݶ

͠ɼ ཰Λ૿Ճ༺࢖

ධՁࢦඪ͸ɼը࣭ධՁࢦඪ

ͷฏۉ ɼө૾Λ࠶ੜ͍ͯ͠Δϓϩηεͷฏۉ

཰༺࢖ ɼྦྷ υϩοϓϑϨʔϜ਺ܭ

ͱͨ͠ɽ ͸ɼ஋͕ ʹ͍ۙ΄Ͳݩө૾͔ΒͷྼԽ

͕গͳ͍ͱ͞ΕΔࢦඪͰ͋Δɽ

ද Ͱ͸ɼݧύϥϝʔλΛࣔ͢ɽ࣮ͨ͠༺࢖Ͱݧ࣮ʹ

σʔλղੳ͕ߏػղੳ͢Δө૾ͷಛੑ char ͱɼηάϝϯ

τ௕ܾఆܾ͕ߏػఆ͢Δηάϝϯτ௕ lenseg ͸खಈͰઃఆ

ͨ͠஋Λ࢖༻ͨ͠ɽ

΁ͷෛՙݯࢿػࢉܭ ∆RCMP ͸ҎԼͷࣜͰٻΊͨɽ

∆RCMP = ∆cpu+∆mem

͜͜Ͱɼ∆cpu,∆mem͸ө૾Λ࠶ੜ͢ΔΞϓϦέʔγϣϯ

ͷ ཰Ͱ͋Δɽ·ͨɼ֬཰༺࢖཰ͱϝϞϦ༺࢖ εͰར

༻ՄೳͳଳҬ bwtΛූྀͨ͠ߟ߸Խύϥϝʔλ aΛબ୒͢

ΔͨΊɼωοτϫʔΫݯࢿ΁ͷෛՙ ∆RNW ͸όοϑΝͷ

઎༗཰∆buf ͷΈྀͨ͠ߟɽ࣮ݧ͸ɼεϚʔτϑΥϯΛఆ

ৗঢ়ଶͰॆి͠ͳ͕ΒͨͨͬߦΊɼॆిྔ࢒ batͱड৴৴

౓ڧ߸ rss͸ྀ͠ߟͳ͔ͬͨɽ

ූ߸Խޙͷө૾඼࣭ͷྼԽఔ౓∆D͸ɼબ୒ͨ͠ූ߸Խ

ύϥϝʔλ at தͷ fpst(∈ FPS)ʹରͯ͠ड৴୺຤͕഑৴

ө૾Λ ඵؒͰը໘ʹදࣔͨ͠ϑϨʔϜ਺ͷׂ߹ ∆fpsɼ

fpstʹରͯ͠ड৴୺຤͕഑৴ө૾Λ ඵؒͰը໘ʹදࣔͤ

ͣυϩοϓͨ͠ϑϨʔϜ਺ͷׂ߹∆dropɼ࠶ੜதͷ഑৴ө

૾ͷ Ͱ͋Δ ∆ssimΛ༻͍ͯҎԼͷࣜͰٻΊͨɽ

∆D = ∆fps+∆drop+∆ssim

Ռ݁ݧ࣮

ਤ ɼਤ ʹड৴୺຤Ͱར༻ՄೳͳଳҬͱ ཰༺࢖

ͷมಈΛࣔ͢ɽ·ͨɼද ʹධՁࢦඪΛ༻͍ͯ୯७ख๏

ͱఏҊख๏Λൺֱͨ݁͠ՌΛࣔ͢ɽਤ ਤ ͷԣ࣠͸࣌

ද ඪΛ༻͍ͨൺֱʣࢦՌʢධՁ݁ݧ࣮

୯७ख๏ ఏҊख๏ গ཰ݮ

ؒ Ͱ͋Δɽਤ ͷॎ࣠͸ֶݯࢿश͕ߏػબ୒ͨ͠

ූ߸Խύϥϝʔλʢө૾඼࣭ʣʹରԠ͢Δө૾ϏοτϨʔ

τ ɼར༻ՄೳͳଳҬ Ͱ͋

Δɽ·ͨɼਤ ͷॎͷୈҰ࣠͸ֶݯࢿश͕ߏػબ୒ͨ͠ූ

߸ԽύϥϝʔλʹରԠ͢Δө૾ϏοτϨʔτ ɼୈ

ೋ࣠͸ ཰༺࢖ Ͱ͋Δɽ

ਤ ΑΓɼར༻ՄೳͳଳҬ͕ݮগͨ͠ࡍɼ୯७ख๏͸ଳ

ҬʹదԠͨ͠ූ߸ԽύϥϝʔλΛܾఆ͠ଓ͚ͨͷʹର͠ɼ

ఏҊख๏͸௿ϏοτϨʔτͷූ߸ԽύϥϝʔλΛܾఆ͢Δ

Α͏ʹͳͬͨɽ·ͨਤ ΑΓɼ୯७ख๏͸ɼड৴୺຤ͷ

૯ ੜϓϩηε࠶ɼηάϝϯτͷࡍ཰͕૿Ճͨ͠༺࢖

ͷ ඼࣭ͳූ߸ԽύϥߴΒΕɼݟঢ়ଶ͕͍ߴ཰͸༺࢖

ϝʔλΛܾఆ͠ଓ͚ͨɽ͜Εʹର͠ఏҊख๏͸ɼηάϝϯ

τͷ࠶ੜϓϩηεͷ ཰͕௿͘ͳΔΑ͏ͳ௿Ϗο༺࢖

τϨʔτͷූ߸ԽύϥϝʔλΛܾఆ͢ΔΑ͏ʹͳͬͨɽ͞

Βʹද ΑΓɼఏҊख๏͸୯७ख๏ͱൺֱͯ͠ฏۉ

͸ ɼฏۉ ཰͸༺࢖ ϑϨʔϜυܭྦྷ

ϩοϓ਺͸ গͨ͜͠ͱΛ֬ೝͨ͠ɽݮ

࡯ߟ

ड৴୺຤Ͱར༻ՄೳͳଳҬͱ ཰ͷมಈΛࣔ͠༺࢖

গͨ͠ݮՌΑΓɼఏҊख๏͸ར༻ՄೳͳଳҬ͕݁ݧ࣮ͨ

ΔͨΊʹ௿Ϗοͤͨ࣋͸ɼར༻ՄೳͳଳҬʹ༨༟Λʹࡍ

τϨʔτͷූ߸ԽύϥϝʔλΛঃʑʹܾఆ͢ΔΑ͏ʹͳ

Γɼ૯ ੜෛ࠶͸ɼ഑৴ө૾ͷʹࡍ཰͕૿Ճͨ͠༺࢖

ՙΛܰ͢ݮΔͨΊʹ௿ϏοτϨʔτͷූ߸ԽύϥϝʔλΛ

ঃʑʹܾఆ͢ΔΑ͏ʹͳͬͨɽ͜Ε͸ɼֶशͷॳظஈ֊Ͱ

௿ϏοτϨʔτͷූ߸ԽύϥϝʔλΛબ୒͢Δ͜ͱͰΤʔ

δΣϯτ͕ಘΒΕΔใु͕େ͖͘ͳΔʢফඅ͕ྔݯࢿগͳ

͍ɼѹॖූ߸Խޙͷө૾඼࣭ͷྼԽ͕গͳ͍ʣ͜ͱΛֶश

ͨͨ͠ΊͰ͋Δɽ

ධՁࢦඪΛ༻͍ͯൺֱ࣮ͨ݁͠ݧՌΑΓɼఏҊख๏͸୯

७ख๏ΑΓ΋ ΒΕ͕ͨɼฏݟগ͠ը࣭ͷྼԽ͕ݮ͕

ۉ গ͠ɼফඅݮϑϨʔϜυϩοϓ਺͸ܭ཰ͱྦྷ༺࢖

ۉɽ୯७ख๏͸ฏͨ͠ݮ࡟Λྔݯࢿ ϑܭ཰ͱྦྷ༺࢖

ϨʔϜυϩοϓ਺͕େ͖͍͜ͱ͔Βɼ഑৴ө૾ͷ࠶ੜ࣌ʹ

සൟʹόοϑΝϦϯά͕ൃੜ͠ɼεϜʔζͳ࠶ੜ͕Ͱ͖ͳ

͔ͬͨҰํͰɼఏҊख๏͸ɼฏۉ ϑϨʔܭ཰ͱྦྷ༺࢖

Ϝυϩοϓ਺͕খ͍ͨ͞Ίɼ഑৴ө૾ͷ࠶ੜʹ໰୊͸ੜ͡

ͳ͔ͬͨɽ·ͨɼ௿ϏοτϨʔτͷූ߸ԽύϥϝʔλΛܾ

ఆͨ͜͠ͱͰ গ཰͸ඇৗʹখݮগ͕ͨ͠ɼͦͷݮ͕
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୯७ख๏

ఏҊख๏

ਤ Ռʢड৴୺຤Ͱར༻ՄೳͳଳҬʣ݁ݧ࣮

͘͞ɼར༻ऀ͕ܞଳ୺຤্ͰαʔϏεΛڗड͢Δ্Ͱ͸໰

୊ͳ͍ͱ͑ߟΒΕΔɽ

Ҏ্ΑΓɼө૾ͷಛੑɼड৴୺຤Ͱར༻Մೳͳݯࢿɼූ ߸

Խޙͷө૾඼࣭ͷྼԽఔ౓ͷؔ܎ΛڧԽֶशͨ͠ఏҊख๏

Λ༻͍Δ͜ͱͰɼड৴୺຤ͷݯࢿͷແବͳফඅΛ཈͑ͭͭ

඼࣭ͳө૾Λར༻ऀ΁഑৴ՄೳͰ͋Δ͜ͱΛ֬ೝͨ͠ɽߴ

͓ΘΓʹ

ຊڀݚͰ͸ɼదԠܕϥΠϒετϦʔϛϯάαʔϏεͷ

ख๏ͷݱ࣮ ͭͰ͋Δɼ

͕ඪ४Խͨ͠

Λର৅ͱ͠ɼωοτϫʔΫͷঢ়گ

ͼड৴୺຤ͷੑೳʹదԠͨ͠ϥΠϒετϦʔϛϯάαʔٴ

ϏεΛ࣮͢ݱΔͨΊɼڧԽֶशΛ༻͍ͨө૾඼੍࣭ޚख๏

ΛఏҊͨ͠ɽ۩ମతʹ͸ɼө૾ͷಛੑɼར༻Մೳͳωοτ

ϫʔΫݯࢿɼݯࢿػࢉܭͱɼར༻ऀ΁഑৴͞ΕΔө૾඼࣭

ͷؔ܎ΛڧԽֶश͢Δ͜ͱͰɼө૾ΛϦΞϧλΠϜʹ഑৴

͢ΔϥΠϒετϦʔϛϯάαʔϏεΛར༻͢Δ༷ʑͳڥ؀

ʹదԠͨ͠ө૾඼࣭Λܾఆ͢ΔݯࢿదԠܕө૾඼੍࣭ػޚ

ࢿՌ͔ΒɼఏҊख๏Λ༻͍Δ͜ͱͰ݁ݧΛఏҊͨ͠ɽ࣮ߏ

඼࣭ͳө૾Λར༻ऀ΁഑৴ՄߴͷແବͳফඅΛ཈͑ͭͭݯ

ೳͰ͋Δ͜ͱΛ֬ೝͨ͠ɽ

ࡉͷৄߏػͱηάϝϯτ௕ܾఆߏػ͸ɼσʔλղੳޙࠓ

୯७ख๏

ఏҊख๏

ਤ Ռʢड৴୺຤ͷ݁ݧ࣮ ཰ʣ༺࢖

ઃܭΛ͍ߦɼ͜ΕΒͷ͕ߏػ഑৴ө૾ͱड৴୺຤Ͱར༻Մ

ೳͳݯࢿʹԠͯ͡ద੾ͳө૾ͷಛੑͱηάϝϯτ௕Λܾఆ

ՄೳͰ͋Δ͔Λ֬ೝ͢Δɽ͞Βʹɼ඼੍࣭ߏػޚΛ࣮ࡍͷ

ϥΠϒετϦʔϛϯάαʔϏεʹద༻͠ɼ࣮୺຤Λ༻͍ͨ

ΑΓɼఏҊख๏ͷ༗ޮੑΛධՁ͢Δɽʹݧ࣮

ݙจߟࢀ

૯຿লɿฏ੒ ೥൛৘ใ௨৴നॻɼ૯຿লʢΦϯϥΠϯʣɼ
ೖखઌ ⟨

⟩ ʢࢀর
ʣ

⟨

⟩

ҏ౻ਖ਼࢙ɿߦݱ஍্೾Ͱ αΠϚϧࢹௌαʔϏε
Λ࣮͢ݱΔϋΠϒϦουΩϟετίϯςϯπʢ ϥϯυ
εέʔϓʣɼө૾৘ใϝσΟΞֶձࢽɼ

ձࣾɿʰࣜג αοΧʔબखݖ
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ܾউେձʱͰࠃ಺ॳͱͳΔελδΞϜͰͷ ઓͳ؍
Ͳ৽͍͠αοΧʔ؍ઓମݧʂʮ ʯɼ

ձࣾʢΦϯϥΠϯʣɼೖखઌࣜג ⟨
⟩ʢࢀ

র ʣ

⟨
⟩

⟨
⟩

അ৔ඒ༝لɿ ͕ϦχΞܕ഑৴Ͱʮ
ʯΛαϙʔτͨ͠ཧ༝ͱɺͦͷํ͍࢖ͱ͸ʁɼ
ʢΦϯϥΠϯʣɼೖखઌ ⟨

⟩ ʢࢀর ʣ

຀໺وथɼᖂ୩௕࢙ɼന઒ਅҰ ΄͔ɿ͜Ε͔ΒͷڧԽֶ
शɼ৿๺ग़൛

⟨ ⟩
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