
Greedy - general ideas 1.

Used to solve optimization problems-

General strategy of Greedy:-

Small irreversible choices are made sequentially in a "greedy" manner to construct the solution
       At each step, greedy takes the best choice based on the currently known information
      (there are multiple ways of defining the "best choice" …)

Greedy usually leads to suboptimal solutions … in some cases it actually leads to optimal solutions, solving the problem.-

   - One common way to prove that a Greedy algorithm actually solves the problem is the Exchange Argument.
    (If we use the Exchange Argument, we need to define two properties: 
             * The  Greedy Choice Property
             * The Optimal Substructure Property 
     )

Some examples of problems for which we can use Greedy (many more in the lecture …)2.

      2.1. The Minimum Coin Change Problem (Problema bancnotelor)

      A version of the problem:

     Input:
     
     Output: 

      

      2.2. Interval Scheduling Problem (Problema selectiei activitatilor)

     Input:  

      Output: 

      An optimal strategy: choosing the activity with the earliest finish

Subproblems and Greedy Choice3.

   "A subproblem is an instance of the problem, smaller-sized then the original instance and that can take part in solving the initial instance, 
   based on some hierarchical structure with multiple levels. "

    For the Interval Scheduling Problem:
    Subproblem S: an instance of the problem in which we have to choose a subset of the activities from a subset of {0,1,..., n -1}
    Greedy Choice x: at one step, we choose the activity in S that finishes earliest

The Greedy paradigm
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Proving that a Greedy Algorithm is optimal using the Exchange Argument4.
      
     We need to define and prove for our problem:
  
     The Greedy Choice Property:                          "There is an optimal solution that contains the Greedy Choice"

        The Optimal Substructure Property:               "Let A be an optimal solution for the subproblem S. The subsolutions of A are optimal for the  subproblems of S "

    
      
        

The Exchange Argument for proving Greedy optimality
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