
 
SP.535 Determine all the numbers  𝒂𝒃𝒄𝒅̅̅ ̅̅ ̅̅ ̅ such that: 

𝟏 + 𝒂 + 𝒃 + 𝒄 + 𝒂 ⋅ 𝒃 + 𝒃 ⋅ 𝒄 + 𝒄 ⋅ 𝒂 = 𝒂 ⋅ 𝒃 ⋅ 𝒄 ⋅ 𝒅 

Proposed by Neculai Stanciu, Titu Zvonaru – Romania  

Solution 1 by proposers, Solution 2 by Marin Chirciu – Romania  

Solution 1 by proposers 
𝒅𝒂𝒃𝒄 − 𝒂𝒃 − 𝒃𝒄 − 𝒂𝒄 − 𝒂 − 𝒃 = 𝒄 + 𝟏 ⇔ (𝒅𝒄 − 𝟏)𝒂𝒃 − (𝒄 + 𝟏)𝒂 − (𝒄 + 𝟏)𝒃 = 𝒄 + 𝟏   

(1) 
If 𝒅𝒄 = 𝟏, then 𝒅 = 𝒄 = 𝟏 so (1) doesn’t solutions. Multiply (1) with 𝒅𝒄 − 𝟏, then 

(𝒅𝒄 − 𝟏)𝟐𝒂𝒃 − (𝒅𝒄 − 𝟏)(𝒄 + 𝟏)𝒂 − (𝒅𝒄 − 𝟏)(𝒄 + 𝟏)𝒃 = (𝒅𝒄 − 𝟏)(𝒄 + 𝟏) ⇔ 
⇔ [(𝒅𝒄 − 𝟏)𝒂 − (𝒄 + 𝟏)][(𝒅𝒄 − 𝟏)𝒃 − (𝒄 + 𝟏)] = (𝒄 + 𝟏)𝟐 + (𝒅𝒄 − 𝟏)(𝒄 + 𝟏) ⇔ 

⇔ [(𝒅𝒄 − 𝟏)𝒂 − (𝒄 + 𝟏)][(𝒅𝒄 − 𝟏)𝒃 − (𝒄 + 𝟏)] = (𝒅 + 𝟏)𝒄(𝒄 + 𝟏)   (*) 
WLOG we can assume that 𝒂 ≥ 𝒃 ≥ 𝒄. Then  

(𝒅𝒄 − 𝟏)𝒂 − (𝒄 + 𝟏) ≥ 𝒅𝒄𝟐 − 𝟐𝒄 − 𝟏, (𝒅𝒄 − 𝟏)𝒃 − (𝒄 + 𝟏) ≥ 𝒅𝒄𝟐 − 𝟐𝒄 − 𝟏 
We have the cases: 

1. If 𝒅 ≥ 𝟑, then 𝒅𝒄𝟐 − 𝟐𝒄 − 𝟏 ≥ 𝟑𝒄𝟐 − 𝟐𝒄 − 𝟏 = (𝒄 − 𝟏)(𝟑𝒄 + 𝟏) ≥ 𝟎 and by (*) yields 
(𝒅 + 𝟏)𝒄(𝒄 + 𝟏) = [(𝒅𝒄 − 𝟏)𝒂 − (𝒄 + 𝟏)][(𝒅𝒄 − 𝟏)𝒂 − (𝒄 + 𝟏)] ≥ (𝒅𝒄𝟐 − 𝟐𝒄 − 𝟏)𝟐 ⇔ 

⇔ 𝒅𝟐𝒄𝟒 + 𝟒𝒄𝟐 + 𝟏 − 𝟒𝒅𝒄𝟑 − 𝟐𝒅𝒄𝟐 + 𝟒𝒄 − (𝒅 + 𝟏)𝒄𝟐 − (𝒅 + 𝟏)𝒄 ≤ 𝟎 ⇔ 
⇔ 𝒅𝟐𝒄𝟒 − 𝟒𝒅𝒄𝟑 − 𝟑(𝒅 − 𝟏)𝒄𝟐 − (𝒅 − 𝟏)𝒄 + 𝟏 ≤ 𝟎   (2) 

If 𝒅 ≥ 𝟖, then 
𝒅𝟐𝒄𝟒 − 𝟒𝒅𝒄𝟑 − 𝟑(𝒅 − 𝟏)𝒄𝟐 − (𝒅 − 𝟑)𝒄 + 𝟏 ≥ 𝟖𝒅𝒄𝟒 − 𝟒𝒅𝒄𝟑 − 𝟑𝒅𝒄𝟐 − 𝒅𝒄 + 𝟑𝒄𝟐 + 𝟑𝒄 + 𝟏 = 

= 𝟒𝒅𝒄𝟑(𝒄 − 𝟏) + 𝟑𝒅𝒄𝟐(𝒄𝟐 − 𝟏) + 𝒅𝒄(𝒄𝟑 − 𝟏) + 𝟑𝒄𝟐 + 𝟑𝒄 + 𝟏 > 0 so (2) is false.. 

1.1 𝒅 = 𝟕𝑷: (2) becomes 𝟒𝟗𝒄𝟒 − 𝟐𝟖𝒄𝟑 − 𝟏𝟖𝒄𝟐 − 𝟒𝒄 + 𝟏 ≤ 𝟎 ⇔ 

⇔ (𝒄 − 𝟏)(𝟒𝟗𝒄𝟑 + 𝟐𝟏𝒄𝟐 + 𝟑𝒄 − 𝟏) ≤ 𝟎 and because  

𝟒𝟗𝒄𝟑 + 𝟐𝟏𝒄𝟐 + 𝟑𝒄 − 𝟏 > 0, we have 𝒄 = 𝟏; (*) becomes 
(𝟔𝒂 − 𝟐)(𝟔𝒃 − 𝟐) + 𝟏𝟔 ⇔ (𝟑𝒂 − 𝟏)(𝟑𝒃 − 𝟏) = 𝟒 and we obtain 𝒂 = 𝒃 = 𝒄 = 𝟏. 

1.2. 𝒅 = 𝟔: (𝟐) becomes 𝟑𝟔𝒄𝟒 − 𝟐𝟒𝒄𝟑 − 𝟏𝟓𝒄𝟐 − 𝟑𝒄 + 𝟏 ≤ 𝟎 

For 𝒄 ≥ 𝟐: 𝟑𝟔𝒄𝟒 − 𝟐𝟒𝒄𝟑 − 𝟏𝟓𝒄𝟐 − 𝟑𝒄 + 𝟏 ≥ 𝟕𝟐𝒄𝟑 − 𝟐𝟒𝒄𝟑 − 𝟏𝟓𝒄𝟐 − 𝟑𝒄 + 𝟏 = 

= 𝟒𝟖𝒄𝟑 − 𝟏𝟓𝒄𝟐 − 𝟑𝒄 + 𝟏 = 𝟑𝟎𝒄𝟑 + 𝟏𝟓𝒄𝟐(𝒄 − 𝟏) + 𝟑𝒄(𝒄𝟐 − 𝟏) + 𝟏 > 0 and results  
𝒄 = 𝟏; (*) becomes (𝟓𝒂 − 𝟐)(𝟓𝒃 − 𝟐) = 𝟏𝟐 and we not obtain solutions. 

1.3. 𝒅 = 𝟓: (2) becomes 𝟐𝟓𝒄𝟒 − 𝟐𝟎𝒄𝟑 − 𝟏𝟐𝒄𝟐 − 𝟐𝒄 + 𝟏 ≤ 𝟎 

For 𝒄 ≥ 𝟐 we have 𝟐𝟓𝒄𝟒 − 𝟐𝟎𝒄𝟑 − 𝟏𝟐𝒄𝟐 − 𝟐𝒄 + 𝟏 ≥ 𝟓𝟎𝒄𝟑 − 𝟐𝟎𝒄𝟑 − 𝟏𝟐𝒄𝟐 − 𝟐𝒄 + 𝟏 = 

= 𝟑𝟎𝒄𝟑 − 𝟏𝟐𝒄𝟐 − 𝟐𝒄 + 𝟏 = 𝟏𝟔𝒄𝟑 + 𝟏𝟐𝒄𝟐(𝒄 − 𝟏) + 𝟐𝒄(𝒄𝟐 − 𝟏) + 𝟏 > 0, so 
𝒄 = 𝟏; (*) becomes 

(𝟒𝒂 − 𝟐)(𝟒𝒃 − 𝟐) = 𝟏𝟐 ⇔ (𝟐𝒂 − 𝟏)(𝟐𝒃 − 𝟏) = 𝟑 and we obtain the solution 
𝒂 = 𝟐, 𝒃 = 𝟏, 𝒄 = 𝟏 

1.4. 𝒅 = 𝟒: (2) becomes 𝟏𝟔𝒄𝟒 − 𝟏𝟔𝒄𝟑 − 𝟗𝒄𝟐 − 𝒄 + 𝟏 ≤ 𝟎. For 𝒄 ≥ 𝟐 we have 
𝟏𝟔𝒄𝟒 − 𝟏𝟔𝒄𝟑 − 𝟗𝒄𝟐 − 𝒄 + 𝟏 ≤ 𝟑𝟐𝒄𝟑 − 𝟏𝟔𝒄𝟑 − 𝟗𝒄𝟐 − 𝒄 + 𝟏 = 

= 𝟏𝟔𝒄𝟑 − 𝟗𝒄𝟐 − 𝒄 + 𝟏 = 𝟔𝒄𝟑 + 𝟗𝒄𝟐(𝒄 − 𝟏) + 𝒄(𝒄𝟐 − 𝟏) + 𝟏 > 0 and 𝒄 = 𝟏; (*) becomes 
(𝟑𝒂 − 𝟐)(𝟑𝒃 − 𝟐) = 𝟏𝟎 and we obtain solution 𝒂 = 𝟒, 𝒃 = 𝟏, 𝒄 = 𝟏. 

1.5 𝒅 = 𝟑; (2) becomes 𝟗𝒄𝟒 − 𝟏𝟐𝒄𝟑 − 𝟔𝒄𝟐 + 𝟏 ≤ 𝟎. For 𝒄 ≥ 𝟐 we have 



 
𝟗𝒄𝟒 − 𝟏𝟐𝒄𝟑 − 𝟔𝒄𝟐 + 𝟏 ≥ 𝟏𝟖𝒄𝟑 − 𝟏𝟐𝒄𝟑 − 𝟔𝒄𝟐 + 𝟏 = 𝟔𝒄𝟑 − 𝟔𝒄𝟐 + 𝟏 = 𝟔𝒄𝟐(𝒄 − 𝟏) + 𝟏 >

0 so 𝒄 = 𝟏; (*) becomes (𝟐𝒂 − 𝟐)(𝟐𝒃 − 𝟐) = 𝟖 ⇔ (𝒂 − 𝟏)(𝒃 − 𝟏) = 𝟐 and we obtain  
𝒂 = 𝟑, 𝒃 = 𝟐, 𝒄 + 𝟏. 

2. 𝒅 = 𝟐 
2.1. For 𝒄 = 𝟏, (*) is (𝒂 − 𝟐)(𝒃 − 𝟐) = 𝟔 and we obtain the solutions 𝒂 = 𝟖, 𝒃 = 𝟑, 𝒄 = 𝟏 

and 𝒂 = 𝟓, 𝒃 = 𝟒, 𝒄 = 𝟏. 

2.2. For 𝒄 ≥ 𝟐, 𝟐𝒄𝟐 − 𝟐𝒄 − 𝟏 ≥ 𝟒𝒄 − 𝟐𝒄 − 𝟏 = 𝟐𝒄 − 𝟏 > 0 and (2) is true, i.e. 

𝟒𝒄𝟒 − 𝟖𝒄𝟑 − 𝟔𝒄𝟐 + 𝒄 + 𝟏 ≤ 𝟎. But 𝒄 ≥ 𝟑 so, 
𝟒𝒄𝟒 − 𝟖𝒄𝟑 − 𝟔𝒄𝟐 + 𝒄 + 𝟏 ≥ 𝟏𝟐𝒄𝟑 − 𝟖𝒄𝟑 − 𝟔𝒄𝟐 + 𝒄 + 𝟏 = 𝟒𝒄𝟑 − 𝟔𝒄𝟐 + 𝒄 + 𝟏 = 

= 𝟐𝒄𝟑 + 𝟐𝒄𝟐(𝒄 − 𝟑) + 𝒄 + 𝟏 > 0, so 𝒄 = 𝟐; (*) becomes  
(𝟑𝒂 − 𝟑)(𝟑𝒃 − 𝟑) = 𝟏𝟖 ⇔ (𝒂 − 𝟏)(𝒃 − 𝟏) = 𝟐, hence 𝒂 = 𝟑, 𝒃 = 𝟐, 𝒄 = 𝟐. 

3. 𝒅 = 𝟏. Since 𝒄 ≠ 𝟏, we have: 
3.1.For 𝒄 = 𝟐, (*) becomes (𝒂 − 𝟑)(𝒃 − 𝟑) = 𝟏𝟐 and we obtain  

(𝒂 = 𝟏𝟓, 𝒃 = 𝟒, 𝒄 = 𝟐), (𝒂 = 𝟗, 𝒃 = 𝟓, 𝒄 = 𝟐)  and (𝒂 = 𝟕, 𝒃 = 𝟔, 𝒄 = 𝟐). 
3.2 For 𝒄 = 𝟑, (*) becomes (𝟐𝒂 − 𝟒)(𝟐𝒃 − 𝟒) = 𝟐𝟒 ⇔ (𝒂 − 𝟐)(𝒃 − 𝟐) = 𝟔 and we obtain 

(𝒂 = 𝟖, 𝒃 = 𝟑, 𝒄 = 𝟑) and (𝒂 = 𝟓, 𝒃 = 𝟒, 𝒄 = 𝟑). 

3.3. For 𝒄 ≥ 𝟒 we have 𝒄𝟐 − 𝟐𝒄 − 𝟏 ≥ 𝟒𝒄 − 𝟐𝒄 − 𝟏 = 𝟐𝒄 − 𝟏 > 0 so (2), i.e. 

𝒄𝟒 − 𝟒𝒄𝟑 + 𝟐𝒄 + 𝟏 ≤ 𝟎, true 
𝒄𝟒 − 𝟒𝒄𝟑 + 𝟐𝒄 + 𝟏 = 𝒄𝟒(𝒄 − 𝟒) + 𝟐𝒄 + 𝟏 > 0, we not obtain solutions. 

In conclusion, 

𝒂 𝒃 𝒄 𝒅 
𝟏 𝟏 𝟏 𝟕 
𝟐 𝟏 𝟏 𝟓 
𝟒 𝟏 𝟏 𝟒 
𝟑 𝟐 𝟏 𝟐 
𝟓 𝟒 𝟏 𝟐 
𝟖 𝟑 𝟏 𝟐 
𝟑 𝟐 𝟐 𝟐 

𝟏𝟓 𝟒 𝟐 𝟏 
𝟗 𝟓 𝟐 𝟏 
𝟕 𝟔 𝟐 𝟏 
𝟖 𝟑 𝟑 𝟏 
𝟓 𝟒 𝟑 𝟏 

 

Hence  𝒂𝒃𝒄𝒅̅̅ ̅̅ ̅̅ ̅ ∈ {𝟏𝟏𝟏𝟕, 𝟐𝟏𝟏𝟓, 𝟑𝟐𝟏𝟑, 𝟑𝟐𝟐𝟐, 𝟒𝟏𝟏𝟒, 𝟓𝟒𝟏𝟐, 𝟓𝟒𝟑𝟏, 𝟕𝟔𝟐𝟏, 𝟖𝟑𝟏𝟐, 𝟖𝟑𝟑𝟏, 𝟗𝟓𝟐𝟏} 

 
Solution 2 by Marin Chirciu – Romania  
Necessarily 𝒂, 𝒃, 𝒄, 𝒅 are non-zero digits. 
For 𝒂 = 𝟏 ⇒ 𝟐 + 𝟐𝒃 + 𝟐𝒄 + 𝒃𝒄 = 𝒃𝒄𝒅 ⇔ 𝟐(𝟏 + 𝒃 + 𝒄) = 𝒃𝒄(𝒅 − 𝟏); 

For 𝒃 = 𝟏 agreed 𝒄 = 𝟏, 𝟐, 𝟒 ⇒ 𝒅 = 𝟕, 𝟓, 𝟒. It follows 𝒂𝒃𝒄𝒅 = 𝟏𝟏𝟏𝟕, 𝟏𝟏𝟐𝟓, 𝟏𝟏𝟒𝟒. 

For 𝒃 = 𝟐 agreed 𝒄 = 𝟏, 𝟑 ⇒ 𝒅 = 𝟓, 𝟑. It follows 𝒂𝒃𝒄𝒅 = 𝟏𝟐𝟏𝟓, 𝟏𝟐𝟑𝟑. 

For 𝒃 = 𝟑 agreed 𝒄 = 𝟐, 𝟖 ⇒ 𝒅 = 𝟑, 𝟐. It follows 𝒂𝒃𝒄𝒅 = 𝟏𝟑𝟐𝟑, 𝟏𝟑𝟖𝟐. 

For 𝒃 = 𝟒 agreed 𝒄 = 𝟏, 𝟓 ⇒ 𝒅 = 𝟒, 𝟐. It follows 𝒂𝒃𝒄𝒅 = 𝟏𝟒𝟏𝟒, 𝟏𝟒𝟓𝟐. 



 
For 𝒃 = 𝟓 agreed 𝒄 = 𝟒 ⇒ 𝒅 = 𝟐. It follows 𝒂𝒃𝒄𝒅 = 𝟏𝟓𝟒𝟐. 
For 𝒃 = 𝟔, 𝟕 we don’t have solutions. 

For 𝒃 = 𝟖 agreed 𝒄 = 𝟑 ⇒ 𝒅 = 𝟐. It follows 𝒂𝒃𝒄𝒅 = 𝟏𝟖𝟑𝟐. 
For 𝒃 = 𝟗 we don’t have solutions. 
For 𝒂 = 𝟐 ⇒ 𝟑 + 𝟑𝒃 + 𝟑𝒄 + 𝒃𝒄 = 𝟐𝒃𝒄𝒅 ⇔ 𝟑(𝟏 + 𝒃 + 𝒄) = 𝒃𝒄(𝟐𝒅 − 𝟏); 

For 𝒃 = 𝟏 agreed 𝒄 = 𝟏, 𝟑 ⇒ 𝒅 = 𝟓, 𝟑. It follows 𝒂𝒃𝒄𝒅 = 𝟐𝟏𝟏𝟓, 𝟐𝟏𝟑𝟑. 

For 𝒃 = 𝟐 agreed 𝒄 = 𝟑 ⇒ 𝒅 = 𝟐. It follows 𝒂𝒃𝒄𝒅 = 𝟐𝟐𝟑𝟐. 

For 𝒃 = 𝟑 agreed 𝒄 = 𝟏, 𝟐 ⇒ 𝒅 = 𝟑, 𝟐. It follows 𝒂𝒃𝒄𝒅 = 𝟐𝟑𝟏𝟑, 𝟐𝟑𝟐𝟐. 
For 𝒃 = 𝟒 we don’t have solutions. 

For 𝒃 = 𝟓 agreed 𝒄 = 𝟗 ⇒ 𝒅 = 𝟏. It follows 𝒂𝒃𝒄𝒅 = 𝟐𝟓𝟗𝟏. 

For 𝒃 = 𝟔 agreed 𝒄 = 𝟕 ⇒ 𝒅 = 𝟏. It follows 𝒂𝒃𝒄𝒅 = 𝟐𝟔𝟕𝟏. 
For 𝒃 = 𝟕, 𝟖 we don’t have solutions. 

For 𝒃 = 𝟗 agreed 𝒄 = 𝟓 ⇒ 𝒅 = 𝟐. It follows 𝒂𝒃𝒄𝒅 = 𝟐𝟗𝟓𝟏. 
For 𝒂 = 𝟑 ⇒ 𝟒 + 𝟒𝒃 + 𝟒𝒄 + 𝒃𝒄 = 𝟑𝒃𝒄𝒅 ⇔ 𝟒(𝟏 + 𝒃 + 𝒄) = 𝒃𝒄(𝟑𝒅 − 𝟏); 

For 𝒃 = 𝟏 agreed 𝒄 = 𝟐, 𝟖 ⇒ 𝒅 = 𝟑, 𝟐. It follows 𝒂𝒃𝒄𝒅 = 𝟑𝟏𝟐𝟑, 𝟑𝟏𝟖𝟐. 

For 𝒃 = 𝟐 agreed 𝒄 = 𝟏, 𝟐 ⇒ 𝒅 = 𝟑, 𝟐. It follows 𝒂𝒃𝒄𝒅 = 𝟑𝟐𝟏𝟑, 𝟑𝟐𝟐𝟐. 

For 𝒃 = 𝟑 agreed 𝒄 = 𝟖 ⇒ 𝒅 = 𝟏. It follows 𝒂𝒃𝒄𝒅 = 𝟑𝟑𝟖𝟏. 

For 𝒃 = 𝟒 agreed 𝒄 = 𝟓 ⇒ 𝒅 = 𝟏. It follows 𝒂𝒃𝒄𝒅 = 𝟑𝟒𝟓𝟏. 

For 𝒃 = 𝟓 agreed 𝒄 = 𝟒 ⇒ 𝒅 = 𝟏. It follows 𝒂𝒃𝒄𝒅 = 𝟑𝟓𝟒𝟏. 
For 𝒃 = 𝟔, 𝟕, 𝟖, 𝟗 we don’t have solutions. 
For 𝒂 = 𝟒 ⇒ 𝟓 + 𝟓𝒃 + 𝟓𝒄 + 𝒃𝒄 = 𝟒𝒃𝒄𝒅 ⇔ 𝟓(𝟏 + 𝒃 + 𝒄) = 𝒃𝒄(𝟒𝒅 − 𝟏); 

For 𝒃 = 𝟏 agreed 𝒄 = 𝟏, 𝟓 ⇒ 𝒅 = 𝟒, 𝟐. It follows 𝒂𝒃𝒄𝒅 = 𝟒𝟏𝟏𝟒, 𝟒𝟏𝟓𝟐. 
For 𝒃 = 𝟐 we don’t have solutions. 

For 𝒃 = 𝟑 agreed 𝒄 = 𝟓 ⇒ 𝒅 = 𝟏. It follows 𝒂𝒃𝒄𝒅 = 𝟒𝟑𝟓𝟏. 
For 𝒃 = 𝟒 we don’t have solutions. 

For 𝒃 = 𝟓 agreed 𝒄 = 𝟏, 𝟑 ⇒ 𝒅 = 𝟐, 𝟏. It follows 𝒂𝒃𝒄𝒅 = 𝟒𝟓𝟏𝟐, 𝟒𝟓𝟑𝟏. 
For 𝒃 = 𝟔, 𝟕, 𝟖, 𝟗 we don’t have solutions. 
For 𝒂 = 𝟓 ⇒ 𝟔 + 𝟔𝒃 + 𝟔𝒄 + 𝒃𝒄 = 𝟓𝒃𝒄𝒅 ⇔ 𝟔(𝟏 + 𝒃 + 𝒄) = 𝒃𝒄(𝟓𝒅 − 𝟏); 

For 𝒃 = 𝟏 agreed 𝒄 = 𝟒 ⇒ 𝒅 = 𝟐. It follows 𝒂𝒃𝒄𝒅 = 𝟓𝟏𝟒𝟐. 
For 𝒃 = 𝟐, 𝟑 we don’t have solutions. 

For 𝒃 = 𝟒 agreed 𝒄 = 𝟏, 𝟑 ⇒ 𝒅 = 𝟐, 𝟏. It follows 𝒂𝒃𝒄𝒅 = 𝟓𝟒𝟏𝟐, 𝟓𝟒𝟑𝟏. 
For 𝒃 = 𝟓, 𝟔, 𝟕, 𝟖, 𝟗 we don’t have solutions. 
For 𝒂 = 𝟔 ⇒ 𝟕 + 𝟕𝒃 + 𝟕𝒄 + 𝒃𝒄 = 𝟔𝒃𝒄𝒅 ⇔ 𝟕(𝟏 + 𝒃 + 𝒄) = 𝒃𝒄(𝟔𝒅 − 𝟏); 
For 𝒃 = 𝟏 we don’t have solutions. 

For 𝒃 = 𝟐 agreed 𝒄 = 𝟕 ⇒ 𝒅 = 𝟏. It follows 𝒂𝒃𝒄𝒅 = 𝟔𝟐𝟕𝟏. 
For 𝒃 = 𝟑, 𝟒, 𝟓, 𝟔 we don’t have solutions. 

For 𝒃 = 𝟕 agreed 𝒄 = 𝟐 ⇒ 𝒅 = 𝟏. It follows 𝒂𝒃𝒄𝒅 = 𝟔𝟕𝟐𝟏. 
For 𝒃 = 𝟖, 𝟗 we don’t have solutions. 
For 𝒂 = 𝟕 ⇒ 𝟖 + 𝟖𝒃 + 𝟖𝒄 + 𝒃𝒄 = 𝟕𝒃𝒄𝒅 ⇔ 𝟖(𝟏 + 𝒃 + 𝒄) = 𝒃𝒄(𝟕𝒅 − 𝟏); 
For 𝒃 = 𝟏 we don’t have solutions. 

For 𝒃 = 𝟐 agreed 𝒄 = 𝟔 ⇒ 𝒅 = 𝟏. It follows 𝒂𝒃𝒄𝒅 = 𝟕𝟐𝟔𝟏. 



 
For 𝒃 = 𝟑, 𝟒, 𝟓 we don’t have solutions. 

For 𝒃 = 𝟔 agreed 𝒄 = 𝟐 ⇒ 𝒅 = 𝟏. It follows 𝒂𝒃𝒄𝒅 = 𝟕𝟔𝟐𝟏. 
For 𝒃 = 𝟕, 𝟖, 𝟗 we don’t have solutions. 
For 𝒂 = 𝟖 ⇒ 𝟗 + 𝟗𝒃 + 𝟗𝒄 + 𝒃𝒄 = 𝟖𝒃𝒄𝒅 ⇔ 𝟗(𝟏 + 𝒃 + 𝒄) = 𝒃𝒄(𝟖𝒅 − 𝟏); 

For 𝒃 = 𝟏 agreed 𝒄 = 𝟑 ⇒ 𝒅 = 𝟐. It follows 𝒂𝒃𝒄𝒅 = 𝟖𝟏𝟑𝟐. 
For 𝒃 = 𝟐 we don’t have solutions. 

For 𝒃 = 𝟑 agreed 𝒄 = 𝟏, 𝟑 ⇒ 𝒅 = 𝟐, 𝟏. It follows 𝒂𝒃𝒄𝒅 = 𝟖𝟑𝟏𝟐, 𝟖𝟑𝟑𝟏. 
For 𝒃 = 𝟒, 𝟓, 𝟔, 𝟕, 𝟖, 𝟗 we don’t have solutions. 
For 𝒂 = 𝟗 ⇒ 𝟏𝟎 + 𝟏𝟎𝒃 + 𝟏𝟎𝒄 + 𝒃𝒄 = 𝟗𝒃𝒄𝒅 ⇔ 𝟏𝟎(𝟏 + 𝒃 + 𝒄) = 𝒃𝒄(𝟗𝒅 − 𝟏); 
For 𝒃 = 𝟏 we don’t have solutions. 

For 𝒃 = 𝟐 agreed 𝒄 = 𝟓 ⇒ 𝒅 = 𝟏. It follows 𝒂𝒃𝒄𝒅 = 𝟗𝟐𝟓𝟏. 
For 𝒃 = 𝟑, 𝟒 we don’t have solutions. 

For 𝒃 = 𝟓 agreed 𝒄 = 𝟐 ⇒ 𝒅 = 𝟏. It follows 𝒂𝒃𝒄𝒅 = 𝟗𝟓𝟐𝟏. 
For 𝒃 = 𝟔, 𝟕, 𝟖, 𝟗 we don’t have solutions. 
Finally, we deduce: 

𝒂𝒃𝒄𝒅
= 𝟏𝟏𝟏𝟕, 𝟏𝟏𝟐𝟓, 𝟏𝟏𝟒𝟒, 𝟏𝟐𝟏𝟓, 𝟏𝟐𝟑𝟑, 𝟏𝟐𝟐𝟑, 𝟏𝟑𝟖𝟐, 𝟏𝟒𝟏𝟒, 𝟏𝟒𝟓𝟐, 𝟏𝟓𝟒𝟐, 𝟏𝟖𝟑𝟐, 𝟐𝟏𝟏𝟓, 𝟐𝟏𝟑𝟑, 𝟐𝟐𝟑𝟐, 
𝟐𝟑𝟏𝟑, 𝟐𝟑𝟐𝟐, 𝟐𝟓𝟗𝟏, 𝟐𝟔𝟕𝟏, 𝟐𝟗𝟓𝟏, 𝟑𝟏𝟐𝟑, 𝟑𝟏𝟖𝟐, 𝟑𝟐𝟏𝟑, 𝟑𝟐𝟐𝟐, 𝟑𝟑𝟖𝟏, 𝟑𝟏𝟓𝟏, 𝟑𝟓𝟒𝟏, 𝟒𝟏𝟏𝟒, 𝟒𝟏𝟓𝟐, 
𝟒𝟑𝟓𝟏, 𝟒𝟓𝟏𝟐, 𝟒𝟓𝟑𝟏, 𝟓𝟏𝟒𝟐, 𝟓𝟒𝟏𝟐, 𝟓𝟒𝟑𝟏, 𝟔𝟐𝟕𝟏, 𝟔𝟕𝟐𝟏, 𝟕𝟐𝟔𝟏, 𝟕𝟔𝟐𝟏, 𝟖𝟏𝟑𝟐, 𝟖𝟑𝟏𝟐, 𝟖𝟑𝟑𝟏, 𝟗𝟐𝟓𝟏, 𝟗𝟐𝟓𝟏 


