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 بنينية سلمان الفارسي ثانو

 رئيس القسم  أ : حسن الشواف

 مسائل وراثية محلولة

 محمد عبد العدل كنانيأ  :    إعداد

 خالد البطيأ :   مدير المدرسة 



 

 ᢝ
ᡧᣍቲᒙᐛ ᑛጤᎻᑢቨጤᘘᎳ ጤᑿዲᑻ  ͭ  ቦ ͗ ጕቨጤᎳቧ  ᡧ ᢕᣌᒙ኎ ᢝᣒጳቲᏟᑢቨ ᒇቲᑿᑩ። ᓀᗫᖔᒐቲነ 

 

 

جጤᒙᎳجጄᔏᏽᑩ኏جቺቲᘘᒐجᔹᕕጴቲᗷجፅᏟᎉቨجጳᓆጥᘘᑢቨجᏃᑻجቺቲᘘᒐجᔹᕕጴቲᗷج ᡧᣆዡቦجᒇቲ᛿ᓆجጳᓆጥᘘᑢቨجج͗جᓀᘭ኏ᕕቨجᓀᑩᔊ።ᕕቨجᒢᎳجኸዟቨجጳᓆጥᘘᑢቨجᔹቨፅᏟᎉجᔹᕕጴቲᗷجቺቲ኏ቲᘘᒐجᒷᎻᘭᑿዟجጃ኏ቲᒙᑢቨͲ 

1Ͳ ᅰجᑃኤ኎ቲዟቨجᑰᑩᎳجᅰجᒻጤᓹቲ፭ᑢቨجᓀᏟᎏᑢቨج ᢝᣦجቲᑻجᒇᕕججጳᓆጥᘘᑢቨجፅᏟᎉቨجᒻጤᓹቲ፭ᑢቨجᓀᏟᎏᑢቨججጳᓆጥᘘᑢቨجᔹቨፅᏟᎉجᑛᓆᕓቨجᑰᘭዱᑢቨج ᢝ
ᡧᣚجቺቲ኏ቲᘘᒙᑢቨجᏃᔏᑿዟج

ج

ϮͲجᅰجᔹቲᗷᕖᑢج ᢝ ᡧᣎᔏዱᑢቨجኸᘭᐛ ᡨᣂᑢቨجᓗᒯجቲᑻجججY             ج;ججججጤᓹቲ።ͿجፅᏟᎉᕓቨجᑰᘭᑢᕗᑢجፆᑻጳججججججججججججججججججججججyججججᕓቨجᑰᘭᑢᕗᑢجፆᑻጳج ᡧᣆዡج;جججጄᒙኤᑻجͿج

ججججججججججججججج ᢝ ᡧᣎᔏዱᑢቨجኸᘭᐛ ᡨᣂᑢቨجᔹቲᗷᕖᑢججججججج͗جججججYY  ججججججججججججججججججججججججججxجججججججججججججججججججججججججججججyy 

ϯͲجᅰجᑛᓆᕕቨجᑰᘭዱᑢቨجጕቨፅᏕᕓج ᢝ ᡧᣎᔏዱᑢቨجኸᘭᐛ ᡨᣂᑢቨجᓗᒯجቲᑻجججججججY Yج

جججججججججججججججججججججججججججججججججججججججججججججججججججججججججججججججججججججججججججججججججججججججج

جج

جج

ج

ج

ج

ج

ج

ϰͲجج ᢝᣦجቲᑻجᅰ ᢝ
ᡧᣍቲእᑢቨجᑰᘭዱᑢቨجጕቨፅᏕᕓججᓀᘘ፭ ᑢቨجججججϳϱججججج͗ججججججججፅᏟᎉቦجججйϮϱجججججйج ᡧᣆዡቦججججججججججججᓆቦϯ͗ججججججججججججϭججج

ج

ج

ج

ج

ج

ج

ج

ج

ج

ج

ج

 

ᓀᘭነቨጳᓆ ᑰᓹቲ፭ᑻ 

ج ᢝ
ᡨᣛᒐجججጳᓆጥᘘᑢቨجፅᏟᎉቦجᔹᕕጴቲᗷجቺቲᘘᒐ ج ᢝ

ᡨᣛᒐجججጳᓆጥᘘᑢቨج ᡧᣆዡቦجᔹᕕጴቲᗷجቺቲᘘᒐ 

yy 

y y 

YY   

Y Y 

P1 

G1 

F1 
Y Y  

Y Y Y Y Y 

Y Y Y Y y 

 

ج ᢝ ᡧᣎᔏዱᑢቨجኸᘭᐛ ᡨᣂᑢቨ جᓭፅᒯቲᎤᑢቨجኸᘭᐛ ᡨᣂᑢቨ 

 ᓀᘘ፭ ᑢቨج

Yy   جጳᓆጥᘘᑢቨجፅᏟᎉቦ 

ϭϬϬججጳᓆጥᘘᑢቨجፅᏟᎉቦجйجججᡧ ᢕᣌዱᒯ  

ᡧججቺቲᘘᒐجᔹᕕጴቲᗷجፅᏟᎉቦجጳᓆጥᘘᑢቨجج ᢕᣌዱᒯ ᡧججቺቲᘘᒐجᔹᕕጴቲᗷجፅᏟᎉቦجጳᓆጥᘘᑢቨجج  ᢕᣌዱᒯ  

Yy   

Y y 

Yy   

Y y 

y Y  

Y Y Y Y Y 

y y Y Y y 

 

ج ᢝ ᡧᣎᔏዱᑢቨجኸᘭᐛ ᡨᣂᑢቨ جᓭፅᒯቲᎤᑢቨجኸᘭᐛ ᡨᣂᑢቨ 

Yy   جጳᓆጥᘘᑢቨجፅᏟᎉቦ 

YY   جጳᓆጥᘘᑢቨجፅᏟᎉቦ 

yy   جጳᓆጥᘘᑢቨج ᡧᣆዡቦ 
جጳᓆጥᘘᑢቨجϮϱ͗جйجፅᏟᎉቦجጳᓆጥᘘᑢቨجججᓀᘘ፭ ᑢቨ ϳϱج ᡧᣆዡቦجй  

PϮ 

GϮ 

FϮ 



 

 ᢝ
ᡧᣍቲᒙᐛ ᑛጤᎻᑢቨጤᘘᎳ ጤᑿዲᑻ  ͭ  ቦ ͗ ጕቨጤᎳቧ  ᡧ ᢕᣌᒙ኎ ᢝᣒጳቲᏟᑢቨ ᒇቲᑿᑩ። ᓀᗫᖔᒐቲነ 

 

ᔹቨجᒇᓆፅᏽᑢቨجኸዟቨجᒢᎳجᓀᑩᔊ።ᕕቨجᕕቨج ᡧᣆዡجᔹᕕጴቲᗷجቺቲ኏ቲᘘᒐجᒷᎻᘭᑿዟجጃ኏ቲᒙᑢቨجᒇቲ᛿ᓆجᒇᓆፅᏽᑢቨجᔹቨፅᏟᎉجᔹᕕጴቲᗷجቺቲᘘᒐجᏃᑻجᒇᓆፅᏽᑢቨجᔹቨ ᡧᣆዡجᔹᕕጴቲᗷجቺቲᘘᒐجጄᔏᏽᑩ኏جጤᒙᎳ͗ججᓀᘭ኏Ͳ 

1Ͳ ᅰجᑃኤ኎ቲዟቨجᑰᑩᎳجᅰجᒻጤᓹቲ፭ᑢቨجᓀᏟᎏᑢቨج ᢝᣦجቲᑻججᒻጤᓹቲ፭ᑢቨجᓀᏟᎏᑢቨج ᡧᣆዡቦجᒇᕕججᒇᓆፅᏽᑢቨججᒇᓆፅᏽᑢቨجᔹቨ ᡧᣆዡجᑛᓆᕓቨجᑰᘭዱᑢቨج ᢝ
ᡧᣚجቺቲ኏ቲᘘᒙᑢቨجᏃᔏᑿዟج

 

ϮͲجᅰجᔹቲᗷᕖᑢج ᢝ ᡧᣎᔏዱᑢቨجኸᘭᐛ ᡨᣂᑢቨجᓗᒯجቲᑻ G             ج;جججጤᓹቲ።ͿجፅᏟᎉᕓቨجᑰᘭᑢᕗᑢجፆᑻጳجججججججججججججججججججججgجججᕓቨجᑰᘭᑢᕗᑢجፆᑻጳج ᡧᣆዡج;جججጄᒙኤᑻجͿج

ججججججججججججججججج ᢝ ᡧᣎᔏዱᑢቨجኸᘭᐛ ᡨᣂᑢቨᔹቲᗷᕖᑢ͗ججججججججGG  ججججججججججججججججججججججججججججججxججججججججججججججججججججججججججججggج

 

ϯͲجᅰجᑛᓆᕕቨجᑰᘭዱᑢቨجጕቨፅᏕᕓج ᢝ ᡧᣎᔏዱᑢቨجኸᘭᐛ ᡨᣂᑢቨجᓗᒯجቲᑻجججججججGgج

ج

ج

ج

ج

ج

ج

ج

ج

ج

ϰͲججᅰ ᢝ
ᡧᣍቲእᑢቨجᑰᘭዱᑢቨجጕቨፅᏕᕓججᓀᘘ፭ ᑢቨج ᢝᣦجቲᑻجججججϳϱجججججйج ᡧᣆዡቦ͗ججججججججججججϮϱجቦجججججйجፅᏟᎉجججججججججججججججᓆቦϯ͗جججججججججججϭج

ج

ج

ج

ج

ج

ج

ج

ج

ج

ج

 

جᒇᓆፅᏽᑢቨججቺቲᘘᒐجᔹᕕጴቲᗷجج ᡧᣆዡቦج ᢝ
ᡨᣛᒐ جፅᏟᎉቦجᒇᓆፅᏽᑢቨجቺቲᘘᒐجᔹᕕጴቲᗷجج  ᢝ

ᡨᣛᒐ  

gg   

g g 

GG

G G 

G G  

G g G g g 

G g G g g 

 

ኸᘭᐛجᓭፅᒯቲᎤᑢቨج ᡨᣂᑢቨ 

 ᓀᘘ፭ ᑢቨج

جᒇᓆፅᏽᑢቨج ᡧᣆዡቦ 

ϭϬϬججᡧ ᢕᣌዱᒯجᒇᓆፅᏽᑢቨج ᡧᣆዡቦجй  

ج ᢝ ᡧᣎᔏዱᑢቨجኸᘭᐛ ᡨᣂᑢቨ 

G g   

P1 

G1 

F1 

ቦجᔹᕕጴቲᗷجቺቲᘘᒐججᒇᓆፅᏽᑢቨج ᡧᣆዡجᡧ ᢕᣌዱᒯ جᒇᓆፅᏽᑢቨججቺቲᘘᒐجᔹᕕጴቲᗷجج  ᡧᣆዡቦجᡧ ᢕᣌዱᒯ  

G g   

G g 

G g   

G g 

g G  

G g G G G 

g g G g g 

 

ج ᢝ ᡧᣎᔏዱᑢቨجኸᘭᐛ ᡨᣂᑢቨ جᓭፅᒯቲᎤᑢቨجኸᘭᐛ ᡨᣂᑢቨ 

G g جᒇᓆፅᏽᑢቨج ᡧᣆዡቦ 

G G   جᒇᓆፅᏽᑢቨج ᡧᣆዡቦ 

g g   جᒇᓆፅᏽᑢቨجፅᏟᎉቦ 
جйᒇᓆፅᏽᑢቨجቦجججᓀᘘ፭ ᑢቨ ϳϱج ᡧᣆዡ͗جججججϮϱججйججᒇᓆፅᏽᑢቨجፅᏟᎉቦ  

PϮ 

GϮ 

FϮ 



 

 ᢝ
ᡧᣍቲᒙᐛ ᑛጤᎻᑢቨጤᘘᎳ ጤᑿዲᑻ  ͭ  ቦ ͗ ጕቨጤᎳቧ  ᡧ ᢕᣌᒙ኎ ᢝᣒጳቲᏟᑢቨ ᒇቲᑿᑩ። ᓀᗫᖔᒐቲነ 

 ᓀᑩͲجᓀᘭ኏ᕕቨججጤᒙᎳ͗جጄᔏᏽᑩ኏جቺቲᘘᒐجᔹᕕጴቲᗷجᓆ጖جጳቲᒯጴቨجᓀᘭᎣᗷቦجᏃᑻجቺቲᘘᒐجᔹᕕጴቲᗷجᓆ጖جጳቲᒯጴቨجᓀᘭᏕፅ᎟جᒇቲ᛿ᓆجጃ኏ቲᒙᑢቨجᒷᎻᘭᑿዟجቺቲ኏ቲᘘᒐجᔹᕕጴቲᗷجᓀᘭᎣᗷቦجጳቲᒯጴᕕቨجኸዟቨجᒢᎳجᔊ።ᕕቨج

ϭͲججᅰجᑃኤ኎ቲዟቨجᑰᑩᎳجᅰجᒻጤᓹቲ፭ᑢቨجᓀᏟᎏᑢቨج ᢝᣦجቲᑻجججᒻጤᓹቲ፭ᑢቨجᓀᏟᎏᑢቨجጳቲᒯጴᕕቨجᓀᘭᎣᗷቦججዱᑢቨج ᢝ
ᡧᣚجቺቲ኏ቲᘘᒙᑢቨجᏃᔏᑿዟجᒇᕕجᑛᓆᕓቨجᑰᘭጳቲᒯጴᕕቨجᓀᘭᎣᗷቨج

ج

ϮͲجᅰجᔹቲᗷᕖᑢج ᢝ ᡧᣎᔏዱᑢቨجኸᘭᐛ ᡨᣂᑢቨجᓗᒯجቲᑻ  A        جᕓቨجᑰᘭᑢᕗᑢجፆᑻጳج ᢝᣗᗷج;ججججጤᓹቲ።Ϳجججججججججججججججججججججaججججቨجᑰᘭᑢᕗᑢجፆᑻጳج ᢝ
ᡧᣚፅᎣᑢج;جጄᒙኤᑻجͿج

جججججججججججج ᢝ ᡧᣎᔏዱᑢቨجኸᘭᐛ ᡨᣂᑢቨجᔹቲᗷᕖᑢ͗ججججججججAA  ججججججججججججججججججججججججججججججxجججججججججججججججججججججججججججججaa 

ϯͲجᅰجᑛᓆᕕቨجᑰᘭዱᑢቨجጕቨፅᏕᕓج ᢝ ᡧᣎᔏዱᑢቨجኸᘭᐛ ᡨᣂᑢቨجᓗᒯجቲᑻجججججججAa 

ج

ج

ج

ج

ج

ج

ج

ج

ج

ϰͲججᅰ ᢝ
ᡧᣍቲእᑢቨجᑰᘭዱᑢቨجጕቨፅᏕᕓججᓀᘘ፭ ᑢቨج ᢝᣦجቲᑻجججججϳϱجججججйج ᢝᣗᗷቨ͗ججججججججججϮϱججججججйج ᢝ

ᡧᣚፅ᎟ججججججججججججججججججᓆቦϯ͗جججججججججججϭج

ج

ج

ج

ج

ج

ج

ج

ج

ج

ج

ج

ج

جጳቲᒯጴᕕቨجቺቲᘘᒐجᔹᕕጴቲᗷجج ᢝᣗᗷቦج ᢝ
ᡨᣛᒐ جጳቲᒯጴᕕቨججججቺቲᘘᒐجᔹᕕጴቲᗷجج  ᢝ

ᡧᣚፅ᎟ج ᢝ
ᡨᣛᒐ  

aa   

a a 

AA   

A A 

A A  

A a A a a 

A a A a a 

 

ኸᘭᐛجᓭፅᒯቲᎤᑢቨج ᡨᣂᑢቨ 

 ᓀᘘ፭ ᑢቨج

جᒇᓆፅᏽᑢቨج ᡧᣆዡቦ 
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ϯͲجᔹቲᗷᕕቨجᑰᘭዟجጕቨፅᏕቨجᒢᑻجጕፅᏕجᑰᝣᑢججᓀᘭ ᔏዱᑢቨجኸᘭᜧቨ ᡨᣂᑢቨجጕጤዠجججججᅰGGYY   ججججججججججججX   ججججججججججججججججggyy 

ϰͲججᓀᘭ ᔏዱᑢቨجኸᘭᜧቨ ᡨᣂᑢቨجጕጤዠججጕቨፅᏕᕓجᑰᘭዱᑢቨجᅰᑛᓆᕓቨججججججججGgYy   ج

ج

ج

ج

ج

ᔹᕕጴቲᗷجቺቲᘘᒐجججᕓቨج ᢝᣗᗷቨᓆج ᢝ ᢔᣑ፭Ꮯᒙ኎ጳቲᒯጴ  ᔹᕕጴቲᗷجቺቲᘘᒐججججᔹቲ᎐ᘭ኎ጳቲᒯጴᕓቨجᓀᘭᏕፅ᎟ᓆ  

  PPAa 

PA Pa 

  p p aa 

pa    pa 

PA Pa  

PpAa Ppaa pa 

PpAa Ppaa  pa 

 

ج ᢝ ᡧᣎᔏዱᑢቨجኸᘭᐛ ᡨᣂᑢቨ جᓭፅᒯቲᎤᑢቨجኸᘭᐛ ᡨᣂᑢቨ 

Ppaa ጳቲᒯጴᕕቨج ᢝ
ᡧᣚፅ᎟ᓆج ᢝ ᢔᣑ፭Ꮯᒙ኎ 

PpAa  ጳቲᒯጴᕕቨج ᢝᣗᗷቦᓆج ᢝ ᢔᣑ፭Ꮯᒙ኎ 

جᒷ።ቦጳᓆجᔹቲᎼᘘ኎ቦجᒇᓗᑢجᒷᑿ፭ዟج ᡧᣆዡቦجፅᏟᎉ
ج ᢝ

ᡨᣛᒐ
جججᒷ።ቦጳᓆ᎖ᘭ኎ቦجججᔹቲᎼᘘ኎Ᏻጳጴቦجᒇᓗᑢجᒷᑿ፭ዟج ᢝ

ᡨᣛᒐ  

GGYY 

GY GY 

  ggyy 

gy gy 

Pϭ 

Gϭ 



 

 ᢝ
ᡧᣍቲᒙᐛ ᑛጤᎻᑢቨጤᘘᎳ ጤᑿዲᑻ  ͭ  ቦ ͗ ጕቨጤᎳቧ  ᡧ ᢕᣌᒙ኎ ᢝᣒጳቲᏟᑢቨ ᒇቲᑿᑩ። ᓀᗫᖔᒐቲነ 
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ج

ج

ج

ج

ج

ج

ج

ϱͲجቲᒙᑩᎏዠججᑛᓆᕕቨجᑰᘭዱᑢቨجጕቨፅᏕቨجቲᒙዟᓆቨጴجᒇቨجጤᎻᗷج ᢝ
ᡧᣚجج͗جᓀᘭᑢቲኤᑢቨجᓀᗫᖁᒯቲᎤᑢቨجኸᘭᜧቨ ᡨᣂᑢቨج ᢝᣢᎳج ᢝ

ᡧᣍቲእᑢቨجᑰᘭዱᑢቨ 

ϮϳججججᔹቲᎼᘘ኎جጳᓗᔏ᎟ج ᡧᣆዡቦجͲججፅᏟᎉቨ 

ϵججᔹቨ ᡧᣆዡجᔹቲᎼᘘ኎جጳᓗᔏ᎟Ͳجججᔹቲ᎐ᘭ኎ 

ϵججᔹቲᏸጳጴجᔹቲᎼᘘ኎جጳᓗᔏ᎟ͲجججᔹቨፅᏟᎉ 

ϯججᔹቲᏸጳጴجᔹቲᎼᘘᙫ኎جጳᓗᔏ᎟Ͳججᔹቲ᎐ᘭ኎ 

ᅰج ᢝ
ᡧᣍቲእᑢቨجᑰᘭዱᑢቨججጕቨፅᏕᕓجኸ፭ ᑢቨجኸ፭ዠቨججϵجججᔹቲᎼᘘ኎ججج ᡧᣆዡቦجͲججፅᏟᎉቨ͗ججججججججججϯجججججᔹቨ ᡧᣆዡʹججᔹቲ᎐ᘭ኎͗ججججججϯجججᔹቲᏸጳጴجᔹቲᎼᘘ኎ʹجᔹቨፅᏟᎉ͗ججججججججϭجججججᔹቲᏸጳጴجᔹቲᎼᘘᙫ኎Ͳججᔹቲ᎐ᘭ኎ج

ج

ج

ج

ج

ج

ج

ج

ج

ج

ج

ج

ججججججججججججججججججججججججججججججججججججججججججججج

ج

 

GY GY  

GgYy GgYy gy 

GgYy GgYy  gy 

 

Fϭ ج ᢝ ᡧᣎᔏዱᑢቨجኸᘭᐛ ᡨᣂᑢቨ جᓭፅᒯቲᎤᑢቨجኸᘭᐛ ᡨᣂᑢቨ 

GgYy   جᒷᑿ፭ዟجᒇᓗᑢجᔹቲᎼᘘ኎ቦجᒷ።ቦጳᓆج ᡧᣆዡቦፅᏟᎉ  

جᒷ።ቦጳᓆجᔹቲᎼᘘ኎ቦجᒇᓗᑢجᒷᑿ፭ዟجйججᓀᘘ፭ ᑢቨ ϭϬϬج ᡧᣆዡቦجፅᏟᎉ  

جᒷᑿ፭ዟججᔹቲᎼᘘ኎جج ᡧᣆዡቦجᒷ።ቦጳᓆججፅᏟᎉቨ ججᒷᑿ፭ዟججᔹቲᎼᘘ኎جج  ᡧᣆዡቨᒷ።ቦጳᓆججፅᏟᎉቨ  

GY gY Gy gy 

GgYy    

GY gY Gy gy 

GgYy 

gy 
gY Gy GY  

GgYy GgYY GGYy GGYY GY 

Ggyy GgYy GGyy GGYy Gy 

ggYy ggYY GgYy GgYY gY 

gg yy ggYy Ggyy GgYy gy 

 

PϮ 

GϮ 

FϮ 

ج፸ᑩᑻቦᓆجججججججججججج͗جججججججፅᏟᎉቦϯجጤᎻዱᑻᓆجججججججججججج͗جججججججϯ͗ججججججججججججፅᏟᎉቦج፸ᑩᑻቦᓆجججᓀᘘ፭ ᑢቨ ϵج ᡧᣆዡቦϭججججጤᎻዱᑻᓆج ᡧᣆዡቦ  



 

 ᢝ
ᡧᣍቲᒙᐛ ᑛጤᎻᑢቨጤᘘᎳ ጤᑿዲᑻ  ͭ  ቦ ͗ ጕቨጤᎳቧ  ᡧ ᢕᣌᒙ኎ ᢝᣒጳቲᏟᑢቨ ᒇቲᑿᑩ። ᓀᗫᖔᒐቲነ 

ج ᡧ ᢕᣌ኎جቲᑻجጄᔏᏽᑩኤᑢቨجᡧ ᢕᣌኤᔏᏽᒐج ᡧ ᢕᣌኤᑢᕙ።جج͗ججᓀᘭᑢቲኤᑢቨج᎕ᓹቲᎏዳᑢቨجቲᑿᒳᓾጤᑢجᒻጳጥᑢቨجᒢᑻ 

 ج͘جᔹቨጕᓗ።جᒇᓗᑩᑢቨججቲᒯጳᓆጥᗷجᑰᘭዱᑢቨᓀᗫᖁᓹቨጕجᑛᓆᕕቨجᒻጳ጖جᏃᔏᑿዟجججᒇᓗᑩᑢቨجᣗᎳቨجጳᓆጥᗷجᓀᗫᖁᓹቨጕجᔹቨፅᏟᎉجᒇᓗᑩᑢቨجጳᓆጥᗖᓆجᒻጤᎻዱᑻجᔹቨጕᓗ።ج

ϭͲجᅰجጃኤᒙᙬ፭ᘻجቨ጖ቲᑻججᑢቨجጳᓆጥᘘᑢቨججᑰᜓ፣جᓀᏟᎉجᓀᗫᖁᓹቨጤجᔹቨፅᏟᎏᑢቨجጳᓆጥᘘᑢቨجᒇᓗᑢجᓀᏟᎉجᣢᎳجጕᓗ፭ᘻجᔹቨጕᓗ፭ᑢቨجጳᓆጥᘘᑢቨجᒇᓗᑢجᓀᏟᎉᓆججᒻጤᎻዱᑿᑢቨجጳᓆጥᘘᑢቨجᑰᜓ፣جᓀᏟᎉجᣢᎳجጕᓗ፭ᘻ 

ϮͲجᎧᎳቨቺቲᒙᔏዱᑩᑢجቨጴᓗᑻጳججᅰجR     جججججᘭᑢቦجᑰእᑿ኏جᑰᑢቨجጳᓆጥᘘᑢቨج;ججج͕ججججጤᓹቲ።جᑰᘭᑢቦجͿجᓀᗫᖁᓹቨጤrج;ججججججج ᢝᣑᒙኤᑻجᑰᘭᑢቦججͿجᒻጤᎻዱᑿᑢቨجጳᓆጥᘘᑢቨجᑰᘭᑢቦجᑰእᑿ኏ج

ج;جججججججᑰእᑿ኏bجᑰᘭᑢቦجጳᓆጥᘘᑢቨجᔹቨጕᓗ፭ᑢቨجͿجᑰᘭᑢቦجጤᓹቲ።ج;جججج͕جججججججججBجججججججججججججججججججججججججججججججججججججججج ᢝᣑᒙኤᑻجᑰᘭᑢቦجͿجᔹቨፅᏟᎏᑢቨجጳᓆጥᘘᑢቨجᑰᘭᑢቦجᑰእᑿ኏ج
ججججججججججججج

2Ͳ ᑻجኸᘭᐛ ᡨᣂᑢቨجᓗᒯجቲቺቲ኏ቲᘘᒙᑢج ᢝ ᡧᣎᔏዱᑢቨججᔹቲᗷᕕቨججججججᅰججججججججججججججججججججججججججججججججججججbbRRججججججججججججججججججxجججججججججججججBBrrججججججججججججججججججججججججججججججججججججججججججججججججججججججججججج 

ججججججججججججججججججججججججججججججججججج
3Ͳ ججኸᘭᐛ ᡨᣂᑢቨجᓗᒯجቲᑻجج ᢝ ᡧᣎᔏዱᑢቨججᑛᓆᕕቨجᑰᘭዱᑢቨجቺቲ኏ቲᘘᒙᑢ)    1Fجججججججججججججججججججججججججججججججج;جججᅰrRbBجججج 
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ج
ج
ج
ج
ج
ج
ج
ج
ج
ج
ج

ج

4Ͳ ججቲᘘ።ቲᒙᑻجቲᘭ ᔏዟجᕙᘭᑩዲ኏جፅዟቨᏃᅱᅱᗖᖁᑿᗷجቲᒙᔏᎻኤ፭ᑻججج ᢝ
ᡧᣍቲእᑢቨجᔹቲᒙ኎ᕕቨجᑰᘭዟجጤᒙᎳججᓀᘭ ᔏዱᑢቨجኸᘭᜧቨ ᡨᣂᑢቨᓆجᓀᗫᖁᒯቲᎤᑢቨجኸᘭᜧቨ ᡨᣂᑢቨجኸ፭ᙏجጤᘌጤዲኤᑢجኹᒐቲᗷ)2  Fج;ججج
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ج
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ج
ج

ج

ج

ج

bbRR 

bR bR 

BBrr 

Br Br 

bR bR  

BbRr BbRr Br 

BbRr BbRr  Br 

 

Gϭ 

Fϭ 

ج ᢝ ᡧᣎᔏዱᑢቨجኸᘭᐛ ᡨᣂᑢቨ جᓭፅᒯቲᎤᑢቨجኸᘭᐛ ᡨᣂᑢቨ 

BbRr   ᓀᗫᖁᓹቨጕجቲᒯጳᓆጥᗷجᒇᓗᑩᑢቨجᔹቨጕᓗ።  ᒻጳ጖ج`

ᔹቨጕᓗ።جᒇᓗᑩᑢቨجቲᒯጳᓆጥᗷجᓀᘘ፭ ᑢቨ ᓀᗫᖁᓹቨጕج ` ᒻጳ጖جйجج 100  

ᔹቨፅᏟᎉجᒇᓗᑩᑢቨجججᓆججᓀᗫᖁᓹቨጕججቲᒯججጳᓆጥᗷجᒻጳ጖ج ᒇᓗᑩᑢቨججᔹቨጕᓗ።ججᒻጤᎻዱᑻججᓆججቲᒯججጳᓆጥᗷجᒻጳ጖ج   Pϭ 

ᓀᗫᖁᓹቨጕجቲᒯጳᓆጥᗷجᒇᓗᑩᑢቨجᔹቨጕᓗ።جججᡧ ᢕᣌዱᒯ ᡧجججᔹቨጕᓗ።جᒇᓗᑩᑢቨجቲᒯጳᓆጥᗷجᒻጳ጖ ᓀᗫᖁᓹቨጕج` ᢕᣌዱᒯ  ᒻጳ጖ج`

BR bR Br br 

BbRr    

BR bR Br br 

BbRr 

br bR Br BR  

BbRr BbRR BBRr BBRR BR 

Bbrr BbRr BBrr BBRr Br 

bbRr bbRR BbRr BbRR bR 

bbrr bbRr Bbrr BbRr br 
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FϮ 

ᔹቨፅᏟᎉججᒻጤᎻዱᑻͲجججججϭ͗ججججᔹቨጕᓗ።ججججججʹᒻጤᎻዱᑻججججϯ͗ججججججججججججججججᓀᗫᖁᓹቨጕͲᔹቨፅᏟᎉجججججϯ͗ججججᔹቨጕᓗ።ججججᓀᗫᖁᓹቨጕͲجججᓀᘘ፭ ᑢቨ ϵج  



 

 ᢝ
ᡧᣍቲᒙᐛ ᑛጤᎻᑢቨጤᘘᎳ ጤᑿዲᑻ  ͭ  ቦ ͗ ጕቨጤᎳቧ  ᡧ ᢕᣌᒙ኎ ᢝᣒጳቲᏟᑢቨ ᒇቲᑿᑩ። ᓀᗫᖔᒐቲነ 

ኸᘭᜧቨج ᡨᣂᑢቨجቲᑿᒳᓾጤᑢجᒻጳ጖جቺቲᘘᒐج ᢝᣘᓗᒐج ᡧ ᢕᣌ኎جጄᔏᏽᑩኤᑢቨᓀᘭᑢቲኤᑢቨجᓀᗫᖁᒯቲᎤᑢቨجᔹቨፅᏟᎉجᓀᗫᖁᓹቨጕجጳᓆጥᗖᓆجᔹቨጕᓗ።جᓀᗫᖁᓹቨጕجጳᓆጥᗷج͘جᓀᘭᑢቲኤᑢቨجጃᓹቲኤᒙᑢቨج ᢝᣗᎻᘌ 

Ϯϵϱجججᔹቨጕᓗ።ᓆجᓀᗫᖁᓹቨጕجቲᒯጳᓆጥᗷجᓀኤᙫᒐ 

ϯϬϭججᔹቨፅᏟᎉᓆجᓀᗫᖁᓹቨጕجቲᒯጳᓆጥᗷجᓀኤᙫᒐ 

ϭϬϬججቲᒯጳᓆጥᗷجᓀኤᙫᒐᔹቨጕᓗ።ᓆجᒻጤᎻዱᑻجج 

ϵϵججᔹቨፅᏟᎉᓆجᒻጤᎻዱᑻجቲᒯጳᓆጥᗷجᓀኤᙫᒐ 

ϭͲجججᓀᗫᖁᎤᒙᑢቨجᓀᘭ ᔏዱᑢቨجኸᘭᜧቨ ᡨᣂᑢቨج ᢝᣦجቲᑻᔹቲᗷᕖᑢججججᅰججججججججججججBbRr جججججججججججججججججججججججججXجججججججججججججججججججججbbRr 

2Ͳ ͘ججጄᔏᏽᑩኤᑢቨجጃᓹቲኤᒙᑢجᓀᗫᖁᒯቲᎤᑢቨجኸᘭᜧቨ ᡨᣂᑢቨجኸ፭ᙏجኸ፭ዠቨج
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ج

ج

ج

ج

ج

 

 

 

جጳቲᒯጴᕓቨجᒃኤᏕجج ᢝ ᢔᣑ፭Ꮯᒙ኎جᏳቲ፭ᑢቨج ᢕᣂᎏᏸجፅዡብجᏃᑻجጳቲᒯጴᕓቨج ᢝ ᢔᣑ፭Ꮯᒙ኎جᏳቲ፭ᑢቨجᑰᗫᖔ᎟جᔹᕕጴቲᗷجቺቲᘘᒐجጄᔏᏽᑩ኏جᒃ኏جጃᓹቲኤᒙᑢቨجᣢᎳجᑛᓗᎏዲᑢቨجج͗ججᓀᘭᑢቲኤᑢቨج
جጳቲᒯጴᕓቨجቺቲᘘᒐجᑰᗫᖔ᎟جᏳቲ፭ᑢቨجᏟᒙ኎ججϯϬͲججججججججججججججججج ᢝ ᢔᣑ፭ج

جጳቲᒯጴᕓቨجججϮϵͲجججججججججججججججججج ᢝ ᢔᣑ፭Ꮯᒙ኎جᏳቲ፭ᑢቨج ᢕᣂᎏᏸجቺቲᘘᒐج
جጳቲᒯጴجᓀᑩᗫᖔجᏳቲ፭ᑢቨجᔹቲ᎐ᘭ኎جቺቲ኏ቲᘘᒐᕓቨج᎟ججϵͲجججججججججججججججججج

ᒻجᏳቲ፭ᑢቨجᔹቲ᎐ᘭ኎جጳቲᒯጴᕓቨجججϭϬͲجججججججججججججججججج ᢕᣂᎏᏸجቺቲ኏ቲᘘᒐ 

ج;ججججججججtجججججᑰእᑿ኏جᑰᘭᑢቦجጳᓆጥᘘᑢቨجᓀᗫᖁᓹቨጤᑢቨجͿجᑰᘭᑢቦجጤᓹቲ።ج;ججج͕ججججججTجججججججججᣄᏕجᑃᑢ጖جᣢᎳج፸።ቦجᓀᘭነቨጳᓆجᅰج ᢝᣑᒙኤᑻجᑰᘭᑢቦججͿجᒻጤᎻዱᑿᑢቨجጳᓆጥᘘᑢቨجᑰᘭᑢቦجᑰእᑿ኏ج

ج;جججᑰእᑿ኏جᑰᘭᑢቦجጳᓆጥᘘᑢቨجᔹቨፅᏟᎏᑢቨجͿجᑰᘭᑢቦجᑻجججججᑰእᑿ኏pجᑰᘭᑢቦجጳᓆጥᘘᑢቨجᔹቨጕᓗ፭ᑢቨجͿجᑰᘭᑢቦجጤᓹቲ።ج;جججج͕ججججججججpجججججججججججججججججججججججججججججججججججججججججججججججججج ᢝᣑᒙኤج
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ᓀᗫᖁᓹቨጕجቲᒯጳᓆጥᗷجᒇᓗᑩᑢቨجᔹቨጕᓗ።جج ججᒇᓗᑩᑢቨجᓆجᔹቨፅᏟᎉجቲᒯጳᓆጥᗷجᒻጳ጖ ᓀᗫᖁᓹቨጕج`  ᒻጳ጖ج`
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bbRr bbRR BbRr BbRR bR 

bbrr bbRr Bbrr BbRr br 
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ᔹቨፅᏟᎉججᒻጤᎻዱᑻͲجججججϭ͗ججججᔹቨጕᓗ።ججججججʹᒻጤᎻዱᑻججججϭ͗ججججججججججججججججᓀᗫᖁᓹቨጕͲᔹቨፅᏟᎉجججججϯ͗ججججᔹቨጕᓗ።ججججᓀᗫᖁᓹቨጕͲجججᓀᘘ፭ ᑢቨ ϯج  

ጳቲᒯጴᕕቨجᓀᘭዱ፭Ꮯᒙ኎جᏳቲ፭ᑢቨجᓀᑩᗫᖔ᎟جᔹᕕጴቲᗷ جᓆجᏳቲ፭ᑢቨجᒻ ᢕᣂᎏᏸجᔹᕕጴቲᗷجᓀᘭዱ፭Ꮯᒙᗖ  
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p p t t  

 ᓀᘘ፭ ᑢቨج

ϭጳቲᒯጴᕓቨجᔹቲ᎐ᘭ኎جᏳቲ፭ᑢቨجᓀᑩᗫᖔ᎟جቺቲ኏ቲᘘᒐ͗جججججϭجᔹቲ᎐ᘭ኎جᏳቲ፭ᑢቨجᒻ ᢕᣂᎏᏸجቺቲ኏ቲᘘᒐጳቲᒯጴᕓቨ جጳቲᒯጴᕓቨججϯجج :   ᢝ ᢔᣑ፭Ꮯᒙ኎جᏳቲ፭ᑢቨج ᢕᣂᎏᏸجቺቲᘘᒐ : ጳቲᒯጴᕓቨج ᢝ ᢔᣑ፭Ꮯᒙ኎جᏳቲ፭ᑢቨجᑰᗫᖔ᎟جቺቲᘘᒐ3 

p T p T p t 
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 ᢝ
ᡧᣍቲᒙᐛ ᑛጤᎻᑢቨጤᘘᎳ ጤᑿዲᑻ  ͭ  ቦ ͗ ጕቨጤᎳቧ  ᡧ ᢕᣌᒙ኎ ᢝᣒጳቲᏟᑢቨ ᒇቲᑿᑩ። ᓀᗫᖔᒐቲነ 

جج͗ ᢝᣠቲኤᑢቨجᓗዲᒙᑢቨجᣢᎳجᓀዱ኏ቲᒙᑢቨجججቺቲ኏ቲᘘᒙᑢቨجኹᒐቲᜓᏕج͕جᒻጤᎻዱᑻجᒿጳᓆጥᗷجፅዡᕒቨᓆج͕جᔹቲ፭ᑩᑻجᒿጳᓆጥᗷجቲᑿᒯጤዠቦج͕جᔹᕕጴቲᗷج ᡧ ᢕᣌ኏ቲᘘᒐج ᡧ ᢕᣌ኎جጄᔏᏽᑩ኏جቻጤዠ 

جጳᓆጥجᒻጤᎻዱᑻج͘جᣄᏕجᑃᑢ጖جᣢᎳج፸።ቦجᓀᘭነቨጳᓆجቺቲᘘᒐجᑰᑿዲᘌجᗷجቺቲᘘᒐϲϵϳϴجᑰᑿዲᘌجጳᓆጥᗷجᔹቲ፭ᑩᑻج͕ججججΎϳϯϰϵججججج

جͿجججججጳᓆጥᗷϲϵϳϴجᔹቲ፭ᑩᑻج͗ججججججججጳᓗᒳᎠϳϯϰϵجᓀᘘ፭ ᑢቨجججججججججججججججج ᢝ ᡧᣎᎻ኏جᒻጤᎻዱᑻجጳᓆጥᗷϭج͗جججጤᓹቲ።ϭج;جج ᢝᣑᒙኤᑻج

ج;جᓀᏟᎏᑢቨجᒻጤᓹቲ፭ᑢቨجͿجጳᓆጥᗷجᔹቲ፭ᑩᑻج;جፆᑻፅᑢቲᗷجججججججج ᡧ ᢕᣌዟجͿجᑰᑻቲᎻᑢجፆᑻፅᒐRجججججججፆᑻፅᑢቲᗷج;جᒻጤᎻዱᑻجጳᓆጥᗷͿجቺቨ጖جᓀᘭዲᒙኤᑿᑢቨجᓀᏟᎏᑢቨج;ج ᡧ ᢕᣌዟجͿججᑰᑻቲᎳجججr 
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ج͗جج ᢝᣠቲኤᑢቲ᛿جቺቨጕᕕᓆجᒻጤᎳجጤᎻᗷجججቲᒳᔏᑩᎳجቲᒙᑩᎏዠج ᢝ ᡨᣎᑢቨجጃᓹቲኤᒙᑢቨجኹᒐቲᜓᏕجᅩجᒢᗫᓆቨጕᓗ።ج ᡧ ᢕᣌᒙነቦجᏃᑻجᒇᓗᑩᑢቨج ᢝ ᡧᣎ኎جጳተᏕجጄᔏᏽᑩ኏جᒃ኏جቹጳቲዱኤᑢቨجᓬጤዠቧج ᢝ
ᡧᣚ 

جᣠᓆᕓቨجኹᎣᎳቦجᕙ፭ᙏجቲᒐᓗᐯᑻجᒢᑻجͿجج ᡵᣎᒐᕓቨجΎϮϬجججᅩجጕᓗ።ቦجጳተᏕϭϳج;ججج ᢝ ᡧᣎ኎جጳተᏕ 

جᓀᘭᒐቲእᑢቨجኹᎣᎳቦجᕙ፭ᙏجቲᒐᓗᐯᑻجᒢᑻجͿج ᡵᣎᒐᕓቨجΎϯϴج;جججጕᓗ።ቦجጳተᏕ 

جΎجᏩᘭᐛجᣄᏟ኏جᒿጥᒯجጃᓹቲኤᒙᑢቨجᣢᎳج፸።ቦجᓀᘭነቨጳᓆجج͘

Ύججججᓀᘘ፭ ኎جᔹቨጕᓗ።جጕቨፅᏕቦجጳᓗᒳᎠϭϬϬجججͿجᓀᘭᒐቲእᑢቨجᓀᑢቲዲᑢቨج ᢝ
ᡧᣚجйϯϴججͿج ᢝ

ᡵᣍቨጳᓗᑢቨجቲᒳᑩᑻቲᎻᑢجፆᑻፅᒐᓆجᒻጤᓹቲ።جججጕᓗ።ᕓቨجᒇᓗᑩᑢቨجᓀᏟᎉجᒇቦجᣢᎳجᑛጤᘌج;جጕᓗ።ቦجጳተᏕBجججججججቲ᎐ᘌቦجᑛጤᗫᓆجج;
جᓀᘭᒐቲእᑢቨجᔹቨጕᓗ።جᓀᘭᏽᒐج ᡵᣎᒐᕓቨجᒇቦجᣢᎳBB  جججججᓀᘭᏽᒐᓆجᓀᘭዲᒙኤᑻجᒇᓗᐯ኏ج ᢝ ᡧᣎኣᑢቨجᒇᓗᑩᑢቨجᓀᏟᎉ͕ججbbجج͘ج

ججϭ͗ججججΎϭججጳᓗᒳᎠجᓀᘘ፭ ᑢቨجͿججج ᡧ ᢕᣌዱᒯجᔹቨጕᓗ።جᣠᓆᕓቨج ᡵᣎᒐᕓቨجᒇቦجᣢᎳجᑛጤᘌجᣠᓆᕓቨجᓀᑢቲዲᑢቨج ᢝ
ᡧᣚج ᢝᣑᒙኤᑻج͗جጤᓹቲ።ج;Bbجج͘ج
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ᡧجቺቲᘘᒐجᔹᕕጴቲᗷجج ᢕᣌዱᒯجᔹቲ፭ᑩᑻجᒿጳᓆጥᗷ ᒿጳᓆጥᗷجᒻጤᎻዱᑻجᓀᘭᏽᒐججቺቲᘘᒐجᔹᕕጴቲᗷجج   
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ኸᘭᐛجᓭፅᒯቲᎤᑢቨج ᡨᣂᑢቨ 

 ᓀᘘ፭ ᑢቨج

 ጳᓆጥᗷجᔹቲ፭ᑩᑻج

ϭ͗جججججججϭجججج  

ج ᢝ ᡧᣎᔏዱᑢቨجኸᘭᐛ ᡨᣂᑢቨ 
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rr   جᒻጤᎻዱᑻجጳᓆጥᗷ 

ج ᢝ ᡧᣎ኎جጳተᏕججᒇᓗᑩᑢቨجج  ᔹቨጕᓗ።جᒻጳተᏕجᒇᓗᑩᑢቨججᒙᔏዱᒯجᓀجج ج  ᢝ ᡧᣎ኎جጳተᏕججᒇᓗᑩᑢቨجج  ᔹቨጕᓗ።جᒻጳተᏕجᒇᓗᑩᑢቨججججᓀᘭᏽᒐ  

جᓀᘭᒐቲእجᓀᑢቲዲᑢجቨᑢቨججᓀᑢቲዲᑢجᣠᓆᕓቨجቨج
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 ᓀᘘ፭ ᑢቨج

ϱϬجج͗جججججጕᓗ።ቨجйϱϬججججج ᢝ ᡧᣎ኎جй  

ϭ͗جججججججϭ  

 ᓀᘘ፭ ᑢቨج

ϭϬϬججጕᓗ።ቦجй  



 

 ᢝ
ᡧᣍቲᒙᐛ ᑛጤᎻᑢቨጤᘘᎳ ጤᑿዲᑻ  ͭ  ቦ ͗ ጕቨጤᎳቧ  ᡧ ᢕᣌᒙ኎ ᢝᣒጳቲᏟᑢቨ ᒇቲᑿᑩ። ᓀᗫᖔᒐቲነ 

ج

جᓀᑢᕙ።جᒢᑻجቹᕙᝣᑢቨجጤዱᒐجᓀᏟᎉجፅᎻ፮ᑢቨجᒢ፮ዳᑢቨجጕᓗ፭ᘻجᣢᎳجᓀᏟᎉجፅᎻ፮ᑢቨجᒃᎳቲᒙᑢቨجጤᒙᎻᏕجውᓆቨፆ኏جᒢᓾጕፅᏕجቲᑿᒯፅᎻ፣جᒢ፮ዡجጃኤ ᓾجᓆፅዟجᒿፅᎻ፣جᒢ፮ዡج͘جᏩᘭᐛجᑛጤኤ፭ᛒجج ᢝ
ᡧᣚ

ውᓆቨجቲᒳᎻᑻجጤᎻᗷجᒷᎴᓗᑩᗷجᅰج ᡧ ᡨᣂᓾج ᢝ ᡨᣎᑢቨج ᡵᣎᒐᕓቨجᒢᑻجᓀዲᏸᕙᑢቨجᒢᓾቲᘘኤᑻجᑷቦجᑰነቲᑿኤᑻججᓆፅዱᑢቨجቨጥᒯجᒇቲ᛿جቨ጖ቧجቲᑿᎳجጤዠቨᓆجᑰᘭዟجᓬጤᑻج ᢝ
ᡧᣚ 

جጄᎊᓆجᑃኤ኎ቲዟቧجᣢᎳج፸።ቦجᓀᘭነቨጳᓆجج͘ج

ᒯجج ᢝ ᡧᣎᔏዱᑢቨجᒷᎣᑿᒐجᣢᎳجᓀᑢᕕጤᑩᑢجᒢ፮ዳᑢቨجፅᎻ፮ᑢቨجᓆ጖جᓆፅዱᑢቨجቨጥᒳᑢجᓭጳቲᘘኤዡቨجጄᔏᏽᑩ኏جᔹቨፅዟቧجᒢᑻجጤᗷᕕجᒷᒐቦجᣢᎳجᑛጤ኏جᓀᑢቲዲᑢቨجᒿጥج

جᑰᑿዲ኏جᓀᏟᎏᑢቨجᓀᘭዲᒙኤᑿᑢቨجᓀᘭᏽᒙᑢቨᓆجج͗ججΗججቲᒯፅᎻ፣جᒃᎳቲᒐججΗجججججج ᡵᣎᒐቦجᏃᑻجውᓆቨፆ኏جᒷᑢجᓭፅዱᒐجΎج

جጕቨፅᏕᕓቨجᓀዱ኏ቲᒙᑢቨجᒢᑻجጄᔏᏽᑩኤᑢቨجᐂ኎ቲ፭ᑢቨججججͲجججججج ᢝ
ᡧᣚجፅᒳᎠجቨ጖ቧϭϬϬجᓹቲ፭ᑢቨجᓀᏟᎏᑢቨجᑰᑿዲ኏ججй͘جج ᢝ

ᡨᣛᒐجᒢ፮ዡجᒿፅᎻ፣جᓆፅዱᑢቨجቨጥᒯجᒇᓗᐯᘌجᒢ፮ዳᑢቨجፅᎻ፮ᑢቨج ᢝᣦᓆجᒻጤج

جጕቨፅᏕᕓቨجᓀዱ኏ቲᒙᑢቨججججͲججججج ᢝ
ᡧᣚجፅᒳᎠجቨ጖ቧϱϬجججججᓆجᒢ፮ዡجቲᒯፅᎻ፣ججйϱϬججᒃᎳቲᒐجቲᒯፅᎻ፣ججججйجججج ᡧ ᢕᣌዱᒯجᒢ፮ዡجᒿፅᎻ፣جᓆፅዱᑢቨجቨጥᒯجᒇᓗᐯᘌج

ᡧجججج ᢕᣌዟجͿجᑰᑻቲᎻᑢجፆᑻፅᒐجΎججججፆᑻፅᑢቲᗷجᒢ፮ዳᑢቨجፅᎻ፮ᑢቨجج;AججججججججججᒃᎳቲᒙᑢቨجፅᎻ፮ᑢቨجᓆa      
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ج

جᒇቲᎏዠجᒷᑢجᒇ጖ቦجᓀᑩᗫᖔ᎟جᏃᑻجቻᕙነجቻቲᒐቧج͗جج ᡧ ᢕᣌዱᒳ኏جᒃ኏جᑛᓗᔏዳᑩᑢجᓀᑢᕙ።ج ᢝ
ᡧᣚ 

ᒻج͕ ᢕᣂᎏᏸجᒇ጖ቦجቲᒳᑢجᣠᓆᕓቨج ᡵᣎᒐᕓቨجΎج͘ججججᒻ ᢕᣂᎏᏸجᒇ጖ቦجᒷᑢجቨፅᒳᑻجቺጤᑢᓆ 
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