
SDSC3002 Assignment 3  

Question 1: 

𝐷ଵ = 𝐷 ∪ {𝑥ଵ} 
𝐷ଶ = 𝐷 ∪ {𝑥ଶ} 

Pr(𝑦ଵ = 𝑦|𝐷ଵ)

Pr(𝑦ଵ = 𝑦|𝐷ଶ)
=

Pr൫𝑦ଵభ
|𝑥ଵ൯ ⋯ Pr൫𝑦ଵ೔

|𝑥௜൯ ⋯ Pr൫𝑦ଵ೙
|𝑥௡൯

Pr൫𝑦ଵభ
|𝑥ଶ൯ ⋯ Pr൫𝑦ଵ೔

|𝑥௜൯ ⋯ Pr൫𝑦ଵ೙
|𝑥௡൯

=
Pr൫𝑦ଵభ

|𝑥ଵ൯

Pr൫𝑦ଵభ
|𝑥ଶ൯

Pr(𝑦ଶ = 𝑦|𝐷ଶ)

Pr(𝑦ଶ = 𝑦|𝐷ଵ)
=

Pr൫𝑦ଶభ
|𝑥ଶ൯ ⋯ Pr൫𝑦ଶ೔

|𝑥௜൯ ⋯ Pr൫𝑦ଶ೙
|𝑥௡൯

Pr൫𝑦ଶభ
|𝑥ଵ൯ ⋯ Pr൫𝑦ଶ೔

|𝑥௜൯ ⋯ Pr൫𝑦ଶ೙
|𝑥௡൯

=
Pr൫𝑦ଶభ

|𝑥ଶ൯

Pr൫𝑦ଶభ
|𝑥ଵ൯

 

Pr(𝑦ଵ = 𝑦|𝐷ଵ)

Pr(𝑦ଵ = 𝑦|𝐷ଶ)
≤ exp(𝜀) 

3
4ൗ

1
4ൗ

≤ exp(𝜀) 

𝜀 ≥ ln(3) 

𝛼 = 𝛽 = 1 −
1

𝑒
− ln(3)

= −0.46649 

Pr(𝑦ଵ = 𝑦|𝐷ଵ)

Pr(𝑦ଵ = 𝑦|𝐷ଶ)
×

Pr(𝑦ଶ = 𝑦|𝐷ଵ)

Pr(𝑦ଶ = 𝑦|𝐷ଶ)
≤ exp(𝜀) exp(−𝜀) 

Pr(𝑦ଵ = 𝑦|𝐷ଵ)

Pr(𝑦ଶ = 𝑦|𝐷ଶ)
≤

Pr(𝑦ଵ = 𝑦|𝐷ଶ)

Pr(𝑦ଶ = 𝑦|𝐷ଵ)

=
Pr൫𝑦ଵభ

|𝑥ଶ൯ ⋯ Pr൫𝑦ଵ೔
|𝑥௜൯ ⋯ Pr൫𝑦ଵ೙

|𝑥௡൯

Pr൫𝑦ଶభ
|𝑥ଵ൯ ⋯ Pr൫𝑦ଶ೔

|𝑥௜൯ ⋯ Pr൫𝑦ଶ೙
|𝑥௡൯

=
Pr൫𝑦ଵభ

|𝑥ଶ൯

Pr൫𝑦ଶభ
|𝑥ଵ൯



Question 2: 

𝐴 = ൥
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0 0
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0 1
0 1
0 0

൩ 
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1 0 1
1 0 1
0 0 0
1 1 0

቏ 

 

A୘𝐴 = ൥
3 1 2
1 1 0
2 0 2

൩ 

λ = 3 + √3, 3 − √3, 0

 

𝑢ଵ =

⎣
⎢
⎢
⎢
⎡ 1 + √3

2

−1 + √3

2
1 ⎦

⎥
⎥
⎥
⎤

 

= ൥
0.78867
0.21132
0.57735
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 𝑢ଶ =
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⎢
⎢
⎢
⎡−

−1 + √3

2

−
1 + √3
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= ൥
0.21132
0.78867

−0.57735
൩ 

 𝑢ଷ = ൥
−1
1
1

൩ 

= ൥
−0.57735
0.57735
0.57735

൩

 
 

 

σଵ = ට3 + √3 = 2.17533 

σଶ = ට3 − √3 = 1.12603 

σଷ = 0

𝑣ଵ =
1

σଵ
𝐴்𝑢ଵ = ൦

0.62796
0.62796

0
0.45970

൪ 𝑣ଶ =
1

σଶ
𝐴்𝑢ଶ = ൦

0.32506
0.32506

0
−0.88806

൪ 

 

𝑛𝑢𝑙𝑙([𝑣ଵ, 𝑣ଶ]) = ൞൦

−1
1
0
0

൪ , ൦

0
0
1
0

൪ൢ 

𝑣ଷ = ൦

−1
1
0
0

൪ = ൦

−0.70711
0.70711

0
0

൪ 𝑣ସ = ൦

0
0
1
0

൪

  



𝐷 = ൥

σଵ 0 0 0
0 σଶ 0 0
0 0 σଷ 0

൩ = ൥
2.17533 0 0 0

0 1.12603 0 0
0 0 0 0

൩ 

𝑈 = [𝑢ଵ, 𝑢ଶ, 𝑢ଷ] = ൥
0.78867
0.21132
0.57735

0.21132
0.78867

−0.57735

−0.57735
0.57735
0.57735

൩ 

𝑉 = [𝑣ଵ, 𝑣ଶ, 𝑣ଷ, 𝑣ସ] = ൦

0.62796
0.62796

0
0.45970
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0.32506

0
−0.88806
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0.70711

0
0

0
0
1
0
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Question 3: 

a0

a1

a2

a3

b0

b1

b2

b3

a4 b4

a0

a1

a2

a3

b0

b1

b2

b3

 

Perfect matching for 𝐺ସ: 

𝑀 = {(𝑎଴, 𝑏଴), (𝑎ଵ, 𝑏ଶ), (𝑎ଶ, 𝑏ଵ), (𝑎ଷ, 𝑏ଷ)} 

Perfect matching for 𝐺ହ: 

𝑀 = {(𝑎଴, 𝑏଴), (𝑎ଵ, 𝑏ଶ), (𝑎ଶ, 𝑏ସ), (𝑎ଷ, 𝑏ଵ), (𝑎ସ, 𝑏ଷ)} 

  



Question 4a: 

The method I implemented in the code with the library use the SVD algorithm, with the prediction of rating 
is set as below. 

𝑟௨௜ = 𝜇 + 𝑏௨ + 𝑏௜ + 𝑞௜
்𝑝௨ 

Which 𝑟௨௜ is the predicted rating, 𝑢 is the user, 𝑖 is the item. 

If the user 𝑢 is unknown, then the bias 𝑏௨ and the factors 𝑝௨ are assumed to be zero. Same as item 𝑖 with 𝑏௜ 
and 𝑞௜. 


