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ަ௨ौ଺ʹΑΔCO2ഉग़ྔΛྀͨ͠ߟ഑ૹܭը໰୊ʹର͢Δ
NSGA-IIΞϧΰϦζϜͷద༻

Application of NSGA-II for the green vehicle routing problem

considering CO2 emissions due to traffic congestion

௠ Ԓᣵ

Yanping CHEN

һڭಋࢦ ઍ༿ӳ࢙

๏੓େֶେֶӃཧڀݚֶ޻ՊγεςϜཧֶ޻ઐ߈म࢜՝ఔ

Over the past few years, global warming and climate change have become central issues

with regards to sustainable development. There is evidence that transportation sector

may play a critical role in reducing carbon emissions. Previous research has demonstrated

that proper route planning can help to solve this conundrum. This study investigates a

time-dependent Circle Congestion Areas Model and Non-dominated Sorting Genetic Al-

gorithm II (NSGA-II) that enables us to minimize distribution cost and carbon emissions

for a Green Vehicle Routing Problem (GVRP). This study first focuses on the vehicle

speed in different time periods and under different congestion conditions, then improves

the congestion areas model. Next, using this new model, this study improves NSGA-

II. Furthermore, a simulation experiment is carried out to test the improved model and

NSGA-II. The computational results show that vehicles can effectively avoid congested

areas and the total amount of carbon emissions can be reduced. The research brings a

solution to the GVRP with time-dependent traffic congestion.

Key Words : GVRP, NSGA-II, Circle Congestion Areas Model

1. ͸͡Ίʹ

͜͜਺೥ɼ஍ٿԹஆԽ͕શੈքڞ௨ͷڥ؀໰୊ͱͯ͠ɼ·

͢·͢஫໨͞ΕΔΑ͏ʹͳͬͨɽࠃ౔ަ௨লʹΑΔͱɼ2019

೥౓ʹ͓͚Δ೔ຊͷೋࢎԽ୸ૉഉग़ྔʢ11ԯ 800ສτϯʣͷ

͏ͪɼӡ༌෦໳͔Βͷഉग़ྔʢ2ԯ 600ສτϯʣ͸ 18.6ˋ

Λ઎Ί͍ͯΔɽͦͯ͠ɼࣗಈंશମͷഉग़ྔ͸ɼӡ༌෦໳ͷ

86.1ˋʢ೔ຊશମͷ 16ˋʣΛ઎Ί͍ͯΔ [1]ɽ

ͦͷͨΊɼं྆഑ૹܭը໰୊ (Vehicle Routing Problem)

ͷ໨తؔ਺ʹؔͯ͠ɼࡁܦίετΛྀ͢ߟΔ͚ͩͰͳ͘ɼ؀

Λଅਐ͢ݮ࡟ண໨ͯ͠ɼӡૹ෼໺ͷ୸ૉഉग़ͷʹڹ΁ͷӨڥ

Δ͜ͱ͕ۃΊͯॏཁͰ͋Δͱ͑ߟΒΕΔɽ

·ͨɼ2014೥ɼCanhong LinΒ͸୸ૉഉग़ྔʹΛྀ͠ߟ

ͨҟछݻఆं྆ͷ഑ૹܭը໰୊ΛఏҊ͠ɼͦͷ഑ૹܭըϞσ

ϧΛݕ౼ͨ͠ɽͦͷ݁Ռɼӡߦίετݮ࡟ͱ෺ྲྀ௿୸ૉԽͷ

ཱ྆ͷՄೳੑΛࣔͨ͠ [2]ɽ

ຊڀݚͰ͸ɼओʹࣗಈंͷ૸ߦ଎౓ʹΑΔ୸ૉഉग़΁ͷӨ

ौܗԁྀͨ͠ߟண໨͢Δ͜ͱͰɼ࣌ؒʹґଘ͢Δ଎౓Λʹڹ

଺ྖҬϞσϧΛఏҊ͢Δɽͦͯ͠ɼఏҊϞσϧʹ͍ͨͮجൖ

ૹܭը໰୊ʹରͯ͠ɼNSGA-IIΞϧΰϦζϜΛద༻ͯ͠ಘ

ΒΕΔ݁ݧ࣮ࢉܭՌΛ͢࡯ߟΔɽ

2. ԁܗौ଺ྖҬϞσϧ

(1) Ϟσϧͷ֓ཁ

ຊڀݚͰ͸ɼڑ཭΍ίετ͚ͩͰͳ͘ɼं྆૸࣌ߦͷೋࢎ

Խ୸ૉͷഉग़ྔΛ·ͱΊͯ࠷খԽ͢Δ͜ͱΛ໨ඪͱͯ͠ɼӡ

ΊΔํ๏ٻ࿏Λܦྀͨ͠ߟʹίετͱ୸ૉഉग़ྔΛ૯߹తߦ

Λ༩͑Δɽ

୸ૉഉग़ྔʹ͘ڧӨڹΛ༩͑ΔཁૉͷҰͭ͸଎౓Ͱ͋Δɽ

ͦͯ͠ɼ଎౓ʹ࠷΋ӨڹΛ༩͑ΔཁҼͷҰͭͱͯ͠ɼަ௨ौ

଺͕͛ڍΒΕΔɽͦ͜Ͱɼਤ 1ʹࣔ͢Α͏ͳԁܗौ଺ྖҬϞ

σϧΛ͑ߟΔɽ۩ମతʹ͸ɼର৅ྖҬ಺Ͱɼ͍ޓʹަࠩ͠ͳ

͍೚ҙͷେ͖͞ͷԁܗौ଺ྖҬΛ zݸ༻ҙ͠ɼौ଺ྖҬͰͷ

଎౓ྻߦͱ௨ৗͷ૸ߦ଎౓ΛɼͦΕͧΕ vc ͱ vf ͱ͢Δɽ

ਤ 1 ԁܗौ଺ྖҬϞσϧͷྫ



(2) ࣌ؒʹΑΔौ଺ঢ়گͷมԽ

z Λگͷौ଺ྖҬʹର͠ɼҰ೔ͷौ଺ঢ়ݸ j ஈͷ࣌ؒଳʹ

෼͚Δɽ͜ΕΑΓɼΛौ଺ྖҬ Ci Ͱͷ࣌ؒଳ m ʹ͓͚Δ

଎౓Λ vij ͱ͢Δͱɼz ͷौ଺ྖҬʹ͓͚ΔҰ೔ͷ଎౓ݸ vc

͸ɼҎԼͷΑ͏ͳ଎౓ྻߦͱͯ͠ॻ͘͜ͱ͕Ͱ͖Δɽ

vc =





v11 v12 · · · v1m
v21 v22 · · · v2m
...

...
. . .

...
vz1 vz2 · · · vzm




.

͞Βʹɼ֤ौ଺ྖҬʹ͓͍ͯɼ֤଎౓ vij ͸ 4ͭͷϨϕϧ

vL0, vL1, vL2, vL3 (vf = vL0 < vL1 < vL2 < vL3)ͷ͍ͣΕ

͔ΛͱΔͱԾఆ͢Δɽ࣮ࡍʹ͸ɼं྆ͷҐஔ͓Αͼ࣌ࠁʹ͓

͚Δ଎౓ɾौ଺ঢ়گσʔλ͔ΒɼvL0, vL1, vL2, vL3 ͷ஋Λܾ

ΊΔɽ

• ೚ҙͷ࣌ࠁʹ͓͍ͯɼं͕྆ौ଺ྖҬʹ͍ͳ͍৔߹ɼ
૸ߦ଎౓͸ vf Ͱ͋Δɽ

• ೚ҙͷ࣌ࠁʹ͓͍ͯɼं͕྆ौ଺ྖҬʹ͍Δ৔߹ɼ૸
଎౓͸ߦ vc Λͯͬ࢖ද͞ΕΔɽ

(3) αϒܦ࿏

ϊʔυ਺ͱं྆਺ΛɼͦΕͧΕ n ͱ K ͱ͢Δɽϊʔυ i

͔Β j ·Ͱͷܦ࿏Λ aij ͱ͢Δɽaij Ͱͷं྆ k ͷ૸ڑߦ཭

Λ dijk ͱͯ͠ɼ͜ΕΛ௕͞ γ Ͱ෼͚Δͱɼr ஈ͔ΒͳΔα

ϒܦ࿏ l1ijk, l
2
ijk, . . . , l

r
ijk ͕ಘΒΕΔɽrʹؔͯ͠ҎԼͷؔ܎

͕ࣜ੒ཱͭɽ

r =

⌈
dijk
γ

⌉
.

ं྆ k ͕αϒܦ࿏ lr
′

ijk Ͱ૸ߦΛ։࢝͢Δ࣌ࠁΛ tr
′

ijk ͱ͢

Δɽ͜ΕΑΓɼܦ࿏ aij Λं྆ k͕૸͢ߦΔͷʹඞཁͳ࣌ؒ

Λ Tijk ͱ͢ΔͱɼҎԼ͕੒ཱͭɽ

Tijk = trijk +
dijk − γ (r − 1)

vrijk
− t1ijk

͜͜Ͱ vrijk ͸αϒܦ࿏ lrijk ʹ͓͚Δ଎౓Ͱ͋Δɽ

3. ୸ૉഉग़ྔͷࢉܭ

Խ୸ૉഉग़ྔ͸೩ྉফඅྔࢎΑΓɼࣗಈंͷೋʹڀݚଘط

ʹൺྫ͕ؔ͋܎ΔͷͰɼ೩ྉফඅྔΛͲ͏ੵݟ΋Δ͔͸ά

Ϧʔϯ഑ૹܭը໰୊͓͚ΔॏཁͳϙΠϯτͰ͋Δ. ɼंࡏݱ

྆ͷ೩ྉফඅྔΛੵݟ΋Δํ๏͸ओʹ 2 ͭ͋Γɼ࿏্ଌఆ

๏ͱ೩ྉফඅϞσϧ෼ੳ๏Ͱ͋Δ. લऀ͸૸྆ंߦͷ୸ૉ

ഉग़σʔλΛϦΞϧλΠϜʹऩू͢Δ͜ͱʹ͍͍ͯͮجΔɽ

Δ༷ʑͳύϥϝʔλʢंؔ͢ʹگɼަ௨ঢ়ڥ͸ं྆ɼ؀ऀޙ

ͷ଎౓ɼෛՙɼՃ଎౓ʣʹ͍ͨͮج೩ྉফඅྔʹؔ͢ΔϞσ

ϧ͔Βਪఆ͢Δ͜ͱͰ͋Δ೩ྉফඅʹؔ͢ΔϞσϧʹ͍ͭ

ͯɼ3ͭͷϞσϧʹ෼ྨ͢Δ͜ͱ͕Ͱ͖Δ [3]ɽ۩ମతʹ͸ɼ

ഉग़܎਺Ϟσϧ (emission factor models)ɼฏۉ଎౓Ϟσϧ

(average speed models)ɼϞʔμϧϞσϧ (modal models)

Ͱ͋Δɽ

ຊڀݚͰ͸ɼฏۉ଎౓ϞσϧΛ࠾༻͢Δɽ͞Βʹɼฏۉ଎

౓Ϟσϧʹ͓͍ͯɼಛʹԤभҕһձ͔Βग़൛͞ΕͨMEET

Ϩϙʔτ [4]Ͱ༩͑ΒΕͨ୸ૉഉग़ϞσϧΛ׆༻͢Δɽͦͷ

ͨΊɼं྆ kͷܦ࿏ aij ͷαϒܦ࿏ lr
′

ijk ʹ͓͚Δ୸ૉഉग़཰

Λࢉग़͢ΔϞσϧ͸ҎԼͷΑ͏ʹॻ͚Δɽ

ε
(
vr

′
ijk

)
= δ0 + δ1v

r′
ijk + δ2(v

r′
ijk)

2 + δ3(v
r′
ijk)

3

+
δ4
vr

′
ijk

+
δ5

(vr
′

ijk)
2
+

δ6
(vr

′
ijk)

3

ͨͩ͠ɼδ0ɼδ1ɼδ2ɼδ3ɼδ4ɼδ5ɼδ6͕ं྆ͷॏ͞ʹΑܾͬͯΊΒΕ

Δ܎਺Ͱ͋Γɼvr
′

ijk ͸αϒܦ࿏ lr
′

ijk ʹ͓͚Δं྆ k ͷฏۉ

૸ߦ଎౓Ͱ͋Δɽ

4. ਺ཧܭըఆࣜԽ

(1) ໨తؔ਺

ຊ໰୊ͷ໨త͸ɼ୸ૉഉग़ྔ F1 ͱӡߦίετ F2 Λ૯߹

తʹܦྀͨ͠ߟ࿏ΛٻΊΔ͜ͱͰ͋Δɽ໨తؔ਺ F1ɼF2 ͷ

খԽ͸ҎԼͷΑ͏ʹද͢͜ͱ͕Ͱ͖Δɽ࠷

minF1 =
n∑

i=0

n∑

j=0

K∑

k=1

Xijk

r∑

r′=1

ε(vr
′

ijk) · dr
′

ijk

minF2 =
n∑

i=0

n∑

j=0

K∑

k=1

Xijk · Tijk · µ1

+
n∑

i=0

n∑

j=0

K∑

k=1

Xijk · dijk · µ2

+
n∑

i=0

n∑

j=0

K∑

k=1

Xijk · Pijk

͜͜Ͱɼεijk ͸ं྆ k͕ϊʔυ i͔Β j ΁૸͢ߦΔͱ͖ͷ୸

ૉഉग़཰Ͱ͋Γɼµ1 ͸ਓ݅අ܎਺Ͱ͋Γɼµ2 ͸ं྆ίετ

਺Ͱ͋ΓɼPijk܎ ͸ϖφϧςΟؔ਺Ͱ͋Δɽ

(2) ੍໿৚݅

N = {0, 1, . . . , n}ɼ٬ސ i ͷधཁྔΛ qiɼं྆ k ͷ࠷େ

Λྔࡌੵ Qk ͱ͢Δͱɼ੍໿৚݅͸ҎԼΑ͏ʹॻ͚Δɽ

n∑

j=1

X0jk ≤ 1ɼfor all k. (1)

n∑

j=0

Xijk = 1ɼfor all i, k. (2)

n∑

i=0

Xijk = 1ɼfor all j, k. (3)

∑

i∈N :i "=j

Xijk =
∑

i∗∈N :i∗ "=j

Xji∗kɼfor all j, k. (4)

n∑

i=1

Xijk · qi ≤ Qkɼfor all j, k. (5)

K∑

k=1

X0jk ≤ k, for all j. (6)

Xijk ∈ {0ɼ1}ɼfor all i, j, k. (7)

͜͜Ͱɼdr
′

ijk ͕αϒܦ࿏ lr
′

ijk Ͱं྆ kͷ૸ڑߦ཭Ͱ͋Δɽࣜ

(1)͸ं͕૔ݿʹ໭ͬͨΒೋ౓ͱग़ൃ͠ͳ͍͜ͱΛҙຯ͢Δɽ

ࣜ (2)ͱ (3)͸٬ސ 1ਓʹ͖ͭ 1୆ͷं͕഑ૹ͢Δ͜ͱΛҙ

ຯ͢Δɽࣜ (4)͸ं͕٬ސʹαʔϏεΛ͔ͯ͠Β཭Εͳ͚Ε



͹ͳΒͳ͍͜ͱΛҙຯ͢Δɽࣜ (5)͸՟෺ͷॏ͕͞ੵྔࡌͷ

Λ௒͑ͯ͸ͳΒͳ͍͜ͱΛҙຯ͢Δɽࣜݶ্ (6)͸ं྆਺ͷ

͕ݶ্ k୆Ͱ͋Δ͜ͱΛද͢ɽࣜ (7)͸ं྆ k͕ܦ࿏ aij Λ

૸͢ߦΔ͔൱͔Λද͢ɽ

(3) ϖφϧςΟؔ਺

ίετΛΑΓΑ͘͢ࢉܭΔͨΊʹɼं྆ͷ౸ண࣌٬ސ͕ࠁ

ͷཁؒ࣌ٻΑΓૣ͍͔஗͍৔߹ɼӡߦίετ͕௥Ճతʹ͔͔

Δ͜ͱΛද͢ϖφϧςΟؔ਺ Pijk Λಋೖ͢Δɽ۩ମతʹ͸

࣍ͷ௨ΓͰ͋Δɽ

Pijk =






w1 × (ETi − tik)ɼ tik < ETi

0 ETi ≤ tik ≤ LTi

w2 × (tik − LTi)ɼ tik > LTi

͏ͪɼPijk ͸ं྆ k͕ϊʔυ i͔Β j·Ͱ૸͢ߦΔܦ࿏ͷϖ

φϧςΟ஋Ͱ͋Γɼw1 ͱ w2 ͸ϖφϧςΟ܎਺Ͱ͋ΓɼETi

͓Αͼ LTi ͸ͦΕͧΕ٬ސ i ʹର͢Δχʔζͷ։͓࢝࣌ࠁ

Αͼऴྃ࣌ࠁͰ͋Γɼtik ͸ं྆ k ͕ iʹண࣌͘ࠁͰ͋Δɽ

5. NSGA-IIΞϧΰϦζϜ

Deb ΒʹΑͬͯఏҊ͞Εͨ NSGA-II(Non-dominated

Sorting Genetic Algorithm II)[5] Λద༻͢Δɽ͜Ε͸ैདྷ

ͷҨ఻తΞϧΰϦζϜʹ͍ͯͮجɼ୯໨త࠷దԽ໰୊Ͱ͸ͳ

͘ɼಛʹଟ໨త࠷దԽ໰୊ʹର֤ͯ͠ݸମʹର͢Δߴ଎ඇ༏

ྼιʔτ͓Αͼࠞࡶ౓ιʔτʹΑΔϥϯΩϯά๏Λ༻͍ɼ༏

ӽ͞Ε͍ͯͳ͍ύϨʔτ࠷దղΛٻΊΔ͜ͱΛ໨͢ࢦΞϧΰ

ϦζϜͰ͋Δɽ

ຊ໰୊Ͱ͸ɼ୸ૉഉग़ྔͱӡߦίετͷ࠷খԽΛಉ࣌ʹ໨

తؔ਺ͱ͍ͯ͠ΔͷͰɼ͜ͷΞϧΰϦζϜΛద༻͢Δ͜ͱͰ

ྑղ͕ಘΒΕΔͱ͑ߟΒΕΔɽ

6. ݧ࣮ػࢉܭ

(1) σʔλݧ࣮

ຊڀݚͰ͸ɼं྆ͷܕ൪ΛಉҰʹઃఆ͠ɼ഑ୡһͷαʔϏ

ε࣌ؒΛ 0ʹઃఆ͢Δɽจݙ [6]ͰఏҊ͞Εͨ഑ૹܭը໰୊

ͨΊͷσʔλϦετ Rc102Λݧ࣮ػࢉܭͯ͠༺࢖Λͨͬߦɽ

͜ͷσʔλϦετͷಛੑͱͯ͠͸ɼϥϯμϜߏ଄ͱΫϥελ

ΛΑΓΑ͘γϛϡϨʔτͰ͖Δ͜گͷঢ়࣮ݱɼ͠ࡏ଄͕ࠞߏ

ͱͰ͋Δɽ۩ମతͳσʔλ৘ใ͸ҎԼͷ௨ΓͰ͋Δɽ

Rc102! "
• ٬਺ɿ100ސ

• σϙ਺ɿ1

• σϙͷ࠲ඪɿ(40,50)

• ं྆਺ɿ25

• ं྆छྨ਺ɿ1

• ं྆ͷ࠷େੵྔࡌɿ200

• αʔϏε࣌ؒɿ0# $
(2) ύϥϝʔλͷઃఆ

ԁܗौ଺ྖҬɼ଎౓ͱϖφϧςΟؔ਺ͷύϥϝʔλઃఆ͸

ҎԼͷ௨ΓͰ͋Δɽ

ԁܗौ଺ྖҬύϥϝʔλ! "
• ྖҬͷݸ਺ɿ2

• ྖҬͷத৺࠲ඪɿ (10,10); (50,50)

• ྖҬͷ൒ܘ

– ݧ࣮ 1ʔ 5; 5

– ݧ࣮ 2ʔ 20; 20

# $
଎౓ύϥϝʔλ! "

• ࣌ؒଳɿ6

• ௨ৗͷ૸ߦ଎౓ vfɿ17

• ौ଺଎౓ྻߦ

1) [
17 5 10 10 5 17
17 5 10 10 5 17

]

2) [
24 7 14 14 7 24
24 7 14 14 7 24

]

3) [
35 10 20 20 10 35
35 10 20 20 10 35

]

# $
ं྆ύϥϝʔλ! "

• δ0ɿ110

• δ3ɿ3.75 ∗ 10−4

• δ4ɿ8702

• δ1ɼδ2ɼδ5ɼδ6ɿ0# $
ଞͷύϥϝʔλ! "

• ϖφϧςΟؔ਺ύϥϝʔλ

– w1ɿ10

– w2ɿ10

• ӡӦίετ܎਺

– ਓ݅අ µ1ɿ 1169ԁ/࣌

– ं྆ίετ µ2ɿ 100ԁ/km# $
(3) Ռ݁ݧ࣮

ਐԽճ਺Λ 5ʹઃఆ͠ɼ֤ύϥϝʔλͰͷ݁ՌΛൺֱͨ͠ɽ

·ͣ͸଎౓ྻߦͷ֤ཁૉΛ͢΂ͯͷಉ͡ 17 ʹઃఆͯ͠ɼ

ौ଺൒͕ܘ 5͓Αͼ 20ͱͳΔ৔߹ͷ݁ࢉܭՌΛɼͦΕͧΕ

ਤ 2 ͱ 3 ʹࣔ͢ɽ͜ΕΒͷ݁ՌʹΑΓɼ୸ૉഉग़ྔΛද͢

F1(ॎ࣠)ʹ͍ͭͯɼौ଺൒ܘ 5ͷͱ͖ͷ݁Ռ͕ौ଺൒ܘ 20

ͷͱ͖ͷ݁ՌΑΓ΋ 50%ۙ͘গͳ͍͜ͱ͕֬ೝͰ͖Δɽ͜

ͷ͜ͱ͸ɼԁܗौ଺ྖҬϞσϧ͕ौ଺ʹΑΔ୸ૉഉग़ྔΛ߹

ཧతʹࢉܭͰ͖Δ͜ͱΛ͍ࣔͯ͠Δɽ

࣍ʹɼ଎౓͕ྻߦ
[

17 5 10 10 5 17
17 5 10 10 5 17

]

ͷ৔߹ɼौ଺൒͕ܘ 5͓Αͼ 20ͷͱ͖ͷ݁ࢉܭՌΛͦΕͧ



ਤ 2 ಉ͡଎౓ྻߦͰौ଺൒ܘ 5ͷ݁Ռ

ਤ 3 ಉ͡଎౓ྻߦͰौ଺൒ܘ 20ͷ݁Ռ

Εਤ 4ͱ 5ʹࣔ͢ɽ͞Βʹɼಉ͡൒ܘҟ଎౓ͷ݁Ռ (ਤ 2ͱ

ਤ 4ɼਤ 3 ͱਤ 5) Λൺֱ͠ɼ୸ૉഉग़ྔ (F1 ؔ਺) ͕਺ഒ

ͷࠩ͋ΓɼͦͷͨΊɼఏҊϞσϧ͕୸ૉഉग़ྔʹٴ΅͢଎౓

ͷӨڹΛද͢͜ͱΛ֬ೝͰ͖Δ.

͞ΒʹɼNSGA-II ΞϧΰϦζϜ͕ೋॏ໨తͷ഑ૹܭը໰୊

ʹରͯ͠ޮՌతͰ͋Δ͜ͱ͕໌Β͔ʹͳΓɼӡߦίετ͸গ

͠૿Ճͨ͠΋ͷͷɼ୸ૉഉग़ྔ͸ஶ͘͠ݮগ͠ɼຊڀݚͷ໨

తΛୡ੒ͨ͠ͱ͑ߟΒΕΔɽ

7. ͓ΘΓʹ

ຊڀݚͰ͸ɼ࣌ؒଳͱ଎౓Λྀͨ͠ߟԁܗौ଺ྖҬϞσϧ

Λߏங্ͨ͠Ͱɼ୸ૉഉग़ྔͱӡߦίετΛ࠷খԽ͢Δೋॏ

໨ඪͷं྆഑ૹܭը໰୊ʹର͠ɼNSGA-IIΞϧΰϦζϜΛ

༻͍ͯղܾͨ͠ɽ

ͷಓ࿏΍஍ਤ৘ใΛ༻͍ͯɼ࣮͜ݱͷ՝୊ͱͯ͠͸ɼޙࠓ

ͷΑ͏ͳ໰୊ʹରͯ͠ɼϦΞϧͷަ௨ौ଺Λݕ౼͠ɼ௿୸ૉ

෺ྲྀͷ࣮ݱΛ໨͜͢ࢦͱ͕͛ڍΒΕΔɽ·ͨɼ࣮ݱ໰୊Λղ

ܾ͢ΔͨΊʹɼΑΓޮ཰తͳΞϧΰϦζϜΛݕ౼͢Δ͜ͱ΋

ΒΕΔɽ͑ߟ

ਤ 4 (1)൪໨ͷ଎౓ྻߦɼौ଺൒ܘ 5ͷͱ͖ͷ݁Ռ

ਤ 5 (1)൪໨ͷ଎౓ྻߦɼौ଺൒ܘ 20ͷͱ͖ͷ݁Ռ
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