MAC 5711 - Análise de Algoritmos

Departamento de Ciência da Computação Primeiro semestre de 2007

Lista 6

1. UVA 10066 (Twin Towers) Once upon a time, in an ancient Empire, there were two towers of dissimilar shapes in two different cities. The towers were built by putting circular tiles one upon another. Each of the tiles was of the same height and had integral radius. It is no wonder that though the two towers were of dissimilar shape, they had many tiles in common.

However, more than thousand years after they were built, the Emperor ordered his architects to remove some of the tiles from the two towers so that they have exactly the same shape and size, and at the same time remain as high as possible. The order of the tiles in the new towers must remain the same as they were in the original towers. The Emperor thought that, in this way the two towers might be able to stand as the symbol of harmony and equality between the two cities. He decided to name them the Twin Towers.

Now, about two thousand years later, you are challenged with an even simpler problem: given the descriptions of two dissimilar towers you are asked only to find out the number of tiles in the highest twin towers that can be built from them.

2. UVA 10086 (Test the Rods) National Construction and Project Centre (NCPC) and the Bureau of Civil Engineering Works (BCEW) have been given the authority of testing and certifying the quality of rods used in construction works in the country. The Get and Do construction company has recently got a contract of construction at different sites of the country. Before the construction can start they want to get the rods from their n sites tested either at NCPC or at BCEW. Get and Do has got the permission of testing T_1 rods at NCPC and T_2 at BCEW. There are m_i samples at site i (1 ≤ i ≤ n). The total sum of these samples over all the n sites is just equal to T_1 + T_2. The cost of testing j items from site i at NCPC is C_{i,j,1} and that of testing at BCEW is C_{i,j,2}. Write a program to find a minimum cost testing schedule for the Get and Do company.

3. UVA 10090 (Marbles) I have some (say, n) marbles (small glass balls) and I am going to buy some boxes to store them. The boxes are of two types:

Type 1: each box costs c_1 Taka and can hold exactly n_1 marbles; Type 2: each box costs c_2 Taka and can hold exactly n_2 marbles. I want each of the used boxes to be filled to its capacity and also to minimize the total cost of buying them. Since I find it difficult for me to figure out how to distribute my marbles among the boxes, I seek your help. I want your program to be efficient also.