DAY 1 :: Task 2 :: Solution 
This problem comes from the area of caching in telecommunication applications, with the extension of known expiration times of cached data.

The classical caching problem is stated as follows: we have a database with n items, a cache that can store k items, and a sequence of requests for items in the database. When a requested item is in the cache we incur no cost, but when the requested item is not in the cache we must bring it into the cache at a cost of one unit. When a new item is to be inserted into a full cache, a caching algorithm determines which of the currently cached items to evict in order to accommodate the new one. 

The optimal offline solution is to evict the item in the cache whose next request is farthest forward, due to Belady .

It is obvious that in the presence of expiration timestamps an expired version of a requested item cannot yield a cache hit and in this way cannot be used after it expires. Thus, a request incurs a fault unless the requested item is in the cache and has not yet expired

The optimal offline algorithm in the presence of expiration timestamps is a modification of the Belady algorithm: if there are items in the cache that are expired at their next use, choose one of them to evict from the cache. Otherwise, evict the item whose next use is farthest forward.

