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 (𝑠0) (
𝑟𝑖

𝑠0)

𝑖. 𝑤𝑖

𝑤𝑖 = {
1 |

𝑟𝑖

𝑠0| ≤ 2,5

0 |
𝑟𝑖

𝑠0| > 2,5

𝑤𝑖 𝜎∗

𝜎∗ = √∑ 𝑤𝑖𝑟𝑖
2𝑛

𝑖=1 ∑ 𝑤𝑖 − 𝑝𝑛
𝑖=1⁄
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𝑦𝑖|}
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𝑤𝑖

𝑠0 𝜎∗
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𝑚𝑒𝑑
𝑖
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𝑦 = 𝛽0 + 𝛽1𝑥 + 𝑒

 𝛽𝑖 𝑒

�̂� = 0.322𝑥 + 35.458

�̂� 𝑅2 = 0,995
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𝑦 − �̂�

𝑅2 = 0,995

�̂� = 0,383𝑥 + 36,685 𝑅2 = 0,246 �̂� = 0,321𝑥 + 35,450 𝑅2 = 0,995

�̂� = 0,400𝑥 + 41,935 𝑅2 = 0,170 �̂� = 0,321𝑥 + 35,468 𝑅2 = 0,995

�̂� = 0,308𝑥 + 56,925 𝑅2 = 0,091 �̂� = 0,321𝑥 + 35,527 𝑅2 = 0,995

�̂� = 0,311𝑥 + 63,741 𝑅2 = 0,072 �̂� = 0,321𝑥 + 35,396 𝑅2 = 0,996

�̂� = 0,208𝑥 + 79,887 𝑅2 = 0,031 �̂� = 0,322𝑥 + 35,151 𝑅2 = 0,996

�̂� = 0,078𝑥 + 98,013 𝑅2 = 0,005 �̂� = 0,324𝑥 + 34,887 𝑅2 = 0,996
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BÖLÜM 2

TAMİR PRENSİBİ ALTINDA ÇALIŞAN BİR 
TEKNİK SİSTEMİN YENİLENME ANLARIYLA 

İNCELENMESİ*

Yunus GÜRAL1

Mehmet GÜRCAN2

1 Dr. Öğr. Üyesi, Fırat Üniversitesi, 0000-0002-0572-453X
2 Prof. Dr., Fırat Üniversitesi, 0000-0002-3641-8113
* Doktora 734731 tez nolu çalışmanın Bulgular kısmının 2. Uygulamasından 
yapılmıştır.
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𝑘 − 𝚤𝑛𝑐𝚤
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𝑚(1) < 𝑚(2) < ⋯

𝑛(1) < 𝑛(2) <

⋯
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𝑡(1) < 𝑡(2) < ⋯ 𝑡(𝑘) 𝑘 −

𝚤𝑛𝑐𝚤

𝑡(𝑘) =

{
𝑚(𝑖)  ∶   𝑘 − 𝚤𝑛𝑐𝚤 𝑠𝚤ç𝑟𝑎𝑦𝚤ş 𝑎𝑛𝚤 𝑖 − 𝑖𝑛𝑐𝑖 𝑏𝑜𝑧𝑢𝑙𝑚𝑎 𝑎𝑛𝚤 𝑜𝑙𝑑𝑢ğ𝑢𝑛𝑑𝑎

𝑛(𝑗) ∶      𝑘 − 𝚤𝑛𝑐𝚤 𝑠𝚤ç𝑟𝑎𝑦𝚤ş 𝑎𝑛𝚤 𝑗 − 𝑖𝑛𝑐𝑖 𝑡𝑎𝑚𝑖𝑟 𝑎𝑛𝚤 𝑜𝑙𝑑𝑢ğ𝑢𝑛𝑑𝑎

𝑋𝑘 𝑘 − 𝚤𝑛𝑐𝚤

𝑋𝑘 = {
1  ∶   𝑘 − 𝚤𝑛𝑐𝚤 𝑠𝚤ç𝑟𝑎𝑦𝚤ş 𝑎𝑛𝚤 𝑏𝑜𝑧𝑢𝑙𝑚𝑎 𝑎𝑛𝚤 𝑜𝑙𝑑𝑢ğ𝑢𝑛𝑑𝑎
−1 ∶   𝑘 − 𝚤𝑛𝑐𝚤 𝑠𝚤ç𝑟𝑎𝑦𝚤ş 𝑎𝑛𝚤 𝑡𝑎𝑚𝑖𝑟 𝑎𝑛𝚤 𝑜𝑙𝑑𝑢ğ𝑢𝑛𝑑𝑎

𝑆𝑛 = 𝑋1 + ⋯ + 𝑋𝑛

𝑋1 = 1

𝑋2 𝑚(2)

𝑋2 = 1 𝑛(1) 𝑋2 = −1

𝑋2

𝑋2

𝐹(𝑡)

𝐺(𝑡)

𝜉 = 𝑚(𝑗) − 𝑚(𝑗 − 1)~𝐹(𝑡)

𝜂 = 𝑛(𝑗) − 𝑛(𝑗 − 1)~𝐺(𝑡)
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𝑃𝑟{𝑋2 = 1} = 𝑃𝑟{𝜉 < 𝜂} = ∫ 𝑃𝑟{𝜉 < 𝑡}𝑑𝐺(𝑡)
∞

0
= 𝑎

𝑃𝑟{𝑋2 = −1} = 𝑃𝑟{𝜉 > 𝜂} = ∫ 𝑃𝑟{𝜉 > 𝑡}𝑑𝐺(𝑡)
∞

0
= 1 − 𝑎.

𝑎 1 − 𝑎 𝑋3

𝑋3 𝑋2

𝑋3

𝑃𝑟{𝑋3 = 1} = 𝑃𝑟{𝑋3 = 1, 𝑋2 = −1 veya 𝑋2 = 1 }

= 𝑃𝑟{𝑋3 = 1|𝑋2 = −1}𝑃𝑟{𝑋2 = −1} + 𝑃𝑟{𝑋3 = 1|𝑋2 = 1}𝑃𝑟{𝑋2 = 1}

= 𝑃𝑟{𝑋2 = −1} = 1 − 𝑎

𝑃𝑟{𝑋3 = −1} = 𝑃𝑟{𝑋3 = −1, 𝑋2 = −1 veya 𝑋2 = 1 }

= 𝑃𝑟{𝑋3 = −1|𝑋2 = −1}𝑃𝑟{𝑋2 = −1} +

𝑃𝑟{𝑋3 = −1|𝑋2 = 1}𝑃𝑟{𝑋2 = 1}

= 𝑃𝑟{𝑋2 = 1} = 𝑎

𝑗 = 1, 2, ⋯

𝑃𝑟{𝑋𝑘 = 1} = {
𝑎 ∶   𝑘 = 2𝑗

1 − 𝑎 ∶   𝑘 = 2𝑗 + 1

𝑆𝑛

𝑃 = [
0 1 0

1 − 𝑎 0 𝑎
0 1 0

]

𝜋0 = (1, 0, 0) 𝑆𝑛

𝜋2𝑗−1 = (0, 1, 0) 𝜋2𝑗 = (1 − 𝑎, 0, 𝑎, ) 𝑗 = 1, 2, ⋯
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𝑓𝑖𝑗

𝑘 − 𝚤𝑛𝑐𝚤 𝑓00(𝑘)

𝑘 − 2

𝑘 − 𝚤𝑛𝑐𝚤

𝑓00(𝑘) = (1 − 𝑎)𝑝11−(0)
(𝑘−2)

𝑃−(0)

𝑃−(0)
(𝑘−2)

𝑘 − 2 𝑖𝑛𝑐𝑖 𝑝11−(0)
(𝑘−2)

𝑃 = [
0 1 0

1 − 𝑎 0 𝑎
0 1 0

]  𝑖𝑠𝑒 𝑃−(0) = [
0 𝑎
1 0

]
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𝑘 − 𝚤𝑛𝑐𝚤

𝑓00(𝑘) 𝑘 𝑃−(0)

𝑃−(0)
2𝑛 = 𝑎𝑛𝐼, 𝑛 = 1,2, ⋯ 𝑓00(𝑘)

𝑓00(𝑘) = (1 − 𝑎)𝑎(𝑘−2) 2⁄

𝑘 − 𝚤𝑛𝑐𝚤

𝑓02(𝑘)

𝑓02(𝑘) = 𝑎𝑝01−(2)
(𝑘−1)

= 𝑎(1 − 𝑎)(𝑘−2) 2⁄

𝑃−(2)

𝑃−(2) = [
0 1

1 − 𝑎 0
]

𝑛 = 0, 1,2, ⋯ 𝑃−(2)
2𝑛 = (1 − 𝑎)𝑛𝐼

𝑃−(2)
2𝑛+1 = (1 − 𝑎)𝑛𝑃−(2)

𝑘 − 𝚤𝑛𝑐𝚤 𝑓22(𝑘)

𝑓22(𝑘) = 𝑎𝑝11−(2)
(𝑘−2)

= 𝑎(1 − 𝑎)(𝑘−2) 2⁄

𝒏 𝒌

𝑛′𝑑𝑒𝑛 𝑘 ç𝚤𝑘𝚤ş𝑙𝚤

𝑘

𝑆 = {0, 1, ⋯ , 𝑘}
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𝑆𝑟

𝑃𝑟{𝑆𝑟 = j − 1|𝑆𝑟−1 = j} = 1 − 𝑎𝑗

𝑃𝑟{𝑆𝑟 = j + 1|𝑆𝑟−1 = j} = 𝑎𝑗

𝑎𝑟 𝜉𝑟 𝜉

𝐹𝑟

𝑎𝑟 = 𝑃𝑟{𝜂 > 𝜉𝑟} = ∫ 𝑃𝑟{𝜂 > 𝑡}𝑑𝐹𝑟(𝑡)
∞

0

𝑡

𝑓00(𝑡) = (1 − 𝑎1)𝑝11−(0)
(𝑡−2)

𝑓0𝑘(𝑡) = 𝑎𝑘−1𝑝0𝑘−1−(𝑘)
(𝑡−1)

𝑓𝑘𝑘(𝑡) = 𝑎𝑘−1𝑝𝑘−1𝑘−1−(𝑘)
(𝑡−2)

𝑡 

𝑓00(𝑡) 𝑈00 𝑝11−(0)
(𝑡)

𝑉00 𝐸𝑈00 =

2 + 𝐸𝑉00

𝐸𝑈00

𝐸𝑈00
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𝑚(0 → 0) =
𝐸𝑈00

2
𝑠1 + 𝑠2

𝑠1 𝑠2

𝑚(0 → 𝑘) =
𝐸𝑈0𝑘+𝑘

2
𝑠1

𝑚(𝑘 → 𝑘) =
𝐸𝑈𝑘𝑘

2
𝑠1

𝜉~𝐸𝑥𝑝(𝜆)

𝜂~𝐸𝑥𝑝(𝜇) 𝑎𝑟

𝑎𝑟 =
𝜆𝑟

(𝜆 + 𝜇)𝑟

𝜆 𝜇 𝐸𝑈00 𝐸𝑈0𝑘 𝑚(0 → 0) 𝑚(0 → 𝑘) 𝑚(𝑘 → 𝑘)
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𝜆 𝜇



Tamir Prensibi Altında Çalışan Bir Teknik Sistemin Yenilenme Anlarıyla İncelenmesi 

25 

 

 

 



BÖLÜM 3

YAPAY SİNİR AĞLARI VE PANEL VERİ 
ANALİZİ KULLANILARAK AVRUPA BİRLİĞİ 

ULUSLARARASI TİCARETİNİN TAHMİN 
EDİLMESİ

Yasemin SİPAHİOĞLU1 
Erol TERZİ2 
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2 Prof. Dr. Ondokuz Mayıs Üniversitesi
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3 Öğr. Gör. Dr., Ondokuz Mayıs Üniversitesi, ahmet.toy@omu.edu.tr, ORCID ID: 
0000-0002-2647-7259
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