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FORMÜLLER 

Bernoulli (p): 𝟎 ≤ 𝒑 ≤ 𝟏 

𝑃𝑋(𝑥) = {

1 − 𝑝 𝑥 = 0
𝑝 𝑥 = 1
0 𝑑𝑖ğ𝑒𝑟

          

𝐸[𝑋] = 𝑝       𝑉𝑎𝑟[𝑋] = 𝑝(1 − 𝑝) 

Poisson(α): α>0 

𝑃𝑋(𝑥) = {
∝𝑥𝑒−∝

𝑥!
𝑥 = 0,1,2, …

0 𝑑𝑖ğ𝑒𝑟
  

𝐸[𝑋] =∝       𝑉𝑎𝑟[𝑋] =∝ 

Binomial (n,p): 𝟎 ≤ 𝒑 ≤ 𝟏 ve n pozitif tamsayı 

𝑃𝑋(𝑥) = (
𝑛
𝑥

) 𝑝𝑥(1 − 𝑝)𝑛−𝑥  

𝐸[𝑋] = 𝑛𝑝       𝑉𝑎𝑟[𝑋] = 𝑛𝑝(1 − 𝑝) 
 

Üstel- Exponential(λ): λ>0 

𝑓𝑋(𝑥) = {
𝜆𝑒−𝜆𝑥 𝑥 ≥ 0

0 𝑑𝑖ğ𝑒𝑟
  

𝐸[𝑋] =
1

𝜆
       𝑉𝑎𝑟[𝑋] =

1

𝜆2 

Discrete Uniform(k,l): k,l tamsayı ve k<l 

𝑃𝑋(𝑥) = {

1

𝑙 − 𝑘 + 1
𝑥 = 𝑘, 𝑘 + 1, … , 𝑙

0 𝑑𝑖ğ𝑒𝑟
 

𝐸[𝑋] =
𝑘+𝑙

2
       𝑉𝑎𝑟[𝑋] =

(𝑙−𝑘)(𝚤−𝑙+2)

12
 

Düzgün- Uniform(a,b): a<b 

𝑓𝑋(𝑥) = {
1

𝑏−𝑎
𝑎 < 𝑥 < 𝑏

0 𝑑𝑖ğ𝑒𝑟
  

𝐸[𝑋] =
𝑎+𝑏

2
       𝑉𝑎𝑟[𝑋] =

(𝑏−𝑎)2

12
 

Geometric(p): 𝟎 ≤ 𝒑 ≤ 𝟏 

𝑃𝑋(𝑥) = {
𝑝(1 − 𝑝)𝑥−1 𝑥 = 1,2, …

0 𝑑𝑖ğ𝑒𝑟
  

𝐸[𝑋] =
1

𝑝
       𝑉𝑎𝑟[𝑋] =

(1−𝑝)

𝑝2  

Erlang(n,λ): λ>0 ve n pozitif tamsayı 

𝑓𝑋(𝑥) = {
𝜆𝑛𝑥𝑛−1𝑒−𝜆𝑥

(𝑛−1)!
𝑥 ≥ 0

0 𝑑𝑖ğ𝑒𝑟
  

𝐸[𝑋] =
𝑛

𝜆
       𝑉𝑎𝑟[𝑋] =

𝑛

𝜆2 

Pascal(k,p): 𝟎 ≤ 𝒑 ≤ 𝟏, k pozitif tamsayı 

𝑃𝑋(𝑥) = (
𝑥 − 1
𝑘 − 1

) 𝑝𝑘(1 − 𝑝)𝑥−𝑘  

𝐸[𝑋] =
𝑘

𝑝
       𝑉𝑎𝑟[𝑋] =

𝑘(1−𝑝)

𝑝2  

Gaussian(µ,σ): σ>0 ve -∞<µ<∞ 

𝑓𝑋(𝑥) =
1

𝜎√2𝜋
𝑒

−
(𝑥−𝜇)2

2𝜎2   

𝐸[𝑋] = 𝜇       𝑉𝑎𝑟[𝑋] = 𝜎2 

Bivariate Gaussian(µX,µY,σX,σY,ρX,Y): σX>0,σY>0,-∞<µX<∞,-∞<µY<∞,-1<ρX,Y<1 

𝑓𝑋,𝑌(𝑥, 𝑦) =
1

2𝜋𝜎𝑋𝜎𝑌√1−𝜌𝑋,𝑌
2

𝑒
−

(
𝑥−𝜇𝑋

𝜎𝑋
)

2
− 

2𝜌𝑋,𝑌(𝑥−𝜇𝑋)(𝑦−𝜇𝑌)

𝜎𝑋𝜎𝑌
+(

𝑦−𝜇𝑌
𝜎𝑌

)
2

2(1−𝜌𝑋,𝑌
2 )   

𝐸[𝑌|𝑋 = 𝑥] = 𝜇𝑌 + 𝜌𝑋,𝑌
𝜎𝑌

𝜎𝑋
(𝑥 − 𝜇𝑋),     𝜎𝑌|𝑋=𝑥 = 𝜎𝑌√1 − 𝜌𝑋,𝑌

2    

𝑐𝑜𝑠(𝐴 + 𝐵) = cos(𝐴) cos(𝐵) − 𝑠𝑖𝑛(𝐴)sin (𝐵)  sin(𝐴 + 𝐵) = sin(𝐴) cos(𝐵) + cos(𝐴) sin (𝐵)  

𝑠𝑖𝑛(𝐴) sin(𝐵) =
1

2
[cos(𝐴 − 𝐵) − cos (𝐴 + 𝐵)]  𝑐𝑜𝑠(𝐴) cos(𝐵) =

1

2
[cos(𝐴 − 𝐵) + cos (𝐴 + 𝐵)]  

𝑠𝑖𝑛(𝐴) cos(𝐵) =
1

2
[sin(𝐴 + 𝐵) + sin (𝐴 − 𝐵)]  𝑒𝑗𝜃 = cos(𝜃) + 𝑗𝑠𝑖𝑛(𝜃)  

cos(𝜃) =
1

2
[𝑒𝑗𝜃 + 𝑒−𝑗𝜃], sin(𝜃) =

1

2𝑗
[𝑒𝑗𝜃 − 𝑒−𝑗𝜃]     ∫ 𝑢𝑑𝑣

𝑏

𝑎
= 𝑢𝑣|

𝑏
𝑎

− ∫ 𝑣𝑑𝑢
𝑏

𝑎
  

∑ 𝑞𝑖𝑛
𝑖=0 = 1 + 𝑞 + 𝑞2 + ⋯ + 𝑞𝑛 =

1−𝑞𝑛+1

1−𝑞
  ∑ 𝑖𝑞𝑖∞

𝑖=1 =
𝑞

(1−𝑞)2,      ∑ 𝑞𝑖∞
𝑖=0 =

1

1−𝑞
    (eğer |q|<1) 

∑ 𝑖𝑞𝑖𝑛
𝑖=1 =

𝑞(1−𝑞𝑛[1+𝑛(1−𝑞)])

(1−𝑞)2   ∑ 𝑖

𝑛

𝑖=1

=
𝑛(𝑛 + 1)

2
 ∑ 𝑖2

𝑛

𝑖=1

=
𝑛(𝑛 + 1)(2𝑛 + 1)

6
 

𝐸[𝑔(𝑋)] = ∫ 𝑔(𝑥)𝑓𝑋(𝑥)𝑑𝑥
𝑥∈𝑆𝑋

 𝐸[𝑔(𝑋)] = ∑ 𝑔(𝑥)𝑃𝑋(𝑥)

𝑥∈𝑆𝑋

 𝑉𝑎𝑟[𝑋] = 𝐸[𝑋2] − 𝐸[𝑋]2 

𝑄(𝑥) = ∫
1

√2 
𝑒−

𝑥2

2 𝑑𝑥
∞ 

𝑥
      Φ(𝑥) = 1 − 𝑄(𝑥) 

Bağımsız ↔ 𝑓𝑋𝑌(𝑥, 𝑦) = 𝑓𝑥(𝑥)𝑓𝑌(𝑦) 
                       𝑃𝑋𝑌(𝑥, 𝑦) = 𝑃𝑥(𝑥)𝑃𝑌(𝑦) 

𝑓𝑋(𝑥) = ∫ 𝑓𝑋𝑌(𝑥, 𝑦)𝑑𝑦
𝑦∈𝑆𝑌

 𝑃𝑋(𝑥) = ∑ 𝑃𝑋𝑌(𝑥, 𝑦)

𝑦∈𝑆𝑌

   
𝐹𝑋|𝐵(𝑥) = 𝑃[𝑋 ≤ 𝑥|𝐵], 𝑥 ∈ 𝐵 

𝑓𝑋(𝑥) = ∑ 𝑓𝑋|𝐵𝑖
(𝑥)𝑃[𝐵𝑖]

𝑚

𝑖=1
, 𝐵1, … 𝐵𝑚  𝑝𝑎𝑟𝑡𝑖𝑡𝑖𝑜𝑛 

𝐸[𝐸[𝑋|𝑌] ] = 𝐸[𝑋] 

𝐸[𝑋|𝐵] = ∫ 𝑥𝑓𝑋|𝐵(𝑥)𝑑𝑥
+∞ 

−∞

 𝐸[𝑋] = ∑ 𝐸[𝑋|𝐵𝑖]𝑃[𝐵𝑖  ]
𝑚

𝑖=1
 

𝑃𝑋|𝑌(𝑥|𝑦) =
𝑃𝑋,𝑌(𝑥, 𝑦)

𝑃𝑌(𝑦) 
    𝑓𝑌|𝑋(𝑦|𝑋 = 𝑥) =

𝑓𝑋𝑌(𝑥, 𝑦)

𝑓𝑋(𝑥)
, 𝑥 ∈ 𝑆𝑋 

Sample mean: 𝑀𝑛(𝑋) =
𝑋1+𝑋2+⋯+𝑋𝑛

𝑛
 Chebyshev: 𝑃[|𝑌 − 𝜇𝑦| ≥ 𝑐] ≤

𝑉𝑎𝑟[𝑌] 

𝑐2  

 


