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Problem P: Jerry and Jelly 
Time limit: 2s; Memory limit: 512 MB 

 

Jerry’s 24th birthday is coming! Like all other mice, the age of 24 is a very important 

milestone in his life. On this occasion, he invites lots of his friends to his house for 

a very special party. After having waited for Tom to fall asleep, Jerry silently broke 

into a fridge and found a very big piece of grass jelly there! He silently brought the 

jelly piece away and... it’s time for joy! 

The piece of jelly Jerry stole is a rectangular whose dimensions are 𝑥, 𝑦 and 𝑧, 

respectively. Jerry wants to split it into several smaller pieces by making several cuts. 

So as to make the jelly pieces look tasty, every Jerry’s cut must split some piece into 

exactly two smaller pieces which are also rectangulars with integer dimensions. 

Moreover, a cut must be parallel to at least one faces of the piece being cut as well.  

After cutting the jelly, Jerry will put jelly pieces into a plate. While placing a piece, 

Jerry always rotate the piece so that its largest face lies on the plate. Formally, 

suppose that the dimensions of a piece are 𝑎, 𝑏 and 𝑐 where 𝑎 ≥ 𝑏 ≥ 𝑐, its surface 

area should always be 𝑎 × 𝑏 and its height should always equal to 𝑐. 

Jerry only considers a piece of jelly cute when its height is at least 𝑢. He will only 

put cute pieces of jelly onto the plate while throwing away all non-cute pieces. For 

a beautiful plate of jelly, he wants the total surface area of jelly pieces on the plate 

to be as large as possible. 

Jerry would like to know the maximum value of total surface area of all cute jelly 

pieces on the plate, before making any cuts to his delicious jelly. He is very good at 

hiding, running and stealing; but not programming. So please help him! 

Input 

The first line of the input contains one integer 𝜏 (1 ≤ 𝜏 ≤ 105) denoting the number 

of test cases. In the rest 𝜏lines, each presents a test case with 4 positive integers 𝑥, 

𝑦, 𝑧 and 𝑢(1 ≤ 𝑥, 𝑦, 𝑧, 𝑢2 ≤ 100) where 𝑥,𝑦,𝑧 are dimensions of the stolen jelly 

peace and 𝑢 is the minimum height of a cute jelly piece. 

Output 

For each test case, print a single integer on a line, representing the maximum possible 

value of total surface area of all jelly pieces on the plate. 
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Sample 

input output 

2 

5 4 3 2 

4 3 2 1 

30 

24 

Explanation 

In the first test case, Jerry got a rectangular piece of jelly with dimensions (5, 4, 3). 

He should cut it into two rectangular pieces with dimensions (5, 2, 3) and put these 

two pieces onto the plate. Both pieces’ surface areas equal to 5 × 3 = 15 and both 

pieces’ heights equal to 2. Hence the total surface area is 15 + 15 = 30. 

In the second test case, since every piece’s height is at least 1, the piece is always 

cute. Hence, Jerry can cut the initial jelly piece with dimensions (4, 3, 2)  into 

4 × 3 × 2 = 24 cubes of side 1. Each cube’s surface area is 1. 

 


