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Note:  The main difference between Draft 2 and Draft 3 is that a fourth algorithm has now been added.  This fourth algorithm computes the table of dates that indicates when parties of various sizes can join.  This table is displayed in the Date and Price Options Popup on the Member site.
The issue of determining the seats available takes at least 4 distinct forms in the Flight Maker website:

1)
“Seats Available” as an integer value or range, describing the plan as a whole
2)
“Party Size” as a drop-down menu of valid choices

3)
Calendar of valid dates for joining a plan (based on your party size)
4)
“Date and Price Options Popup”, listing all available dates for all possible party sizes

Each of these 4 situations requires a different mathematical approach to provide the optimal solution.
1.   Seats Available as an Integer Value or Range

There are many places in Flight Maker where the “Seats Available” for a particular flight is presented as an integer value or range.  The rules for this are quite simple:
Rule 1:  “Seats Available” will always be presented as a single integer, representing the largest group that can join a plan without bumping anyone.

 

Rule 2:  If the bumping rules will permit a larger party to join the flight, then the integer will be followed by a plus sign (“+”).

 

Here are two examples:

 

Example 1:  A party of 2 creates a plan spanning 3 days for a Light Jet.  No one else has joined this plan.  

 

Results:  No bumping is possible if there is only one party (unless this is an Empty Leg).  Therefore, Seats Available is shown as “4” (or “4+” if this is an Empty Leg).
 

Example 2:  A party of 2 creates a plan spanning 3 days for a Light Jet.  Another party of 2 people joins for the entire 3-day range.  A third party, containing a single person, joins for the first day only.  In table format, this can be expressed as the following:

	
	Day 1
	Day 2
	Day 3

	Party A
	2
	2
	2

	Party B
	2
	2
	2

	Party C
	1
	
	

	Seats Taken
	5
	4
	4

	Seats Avail
	1
	2
	2


Results:  There is 1 seat left on the first day, and 2 seats left on the other two days.  The largest value for Seats Avail is “2”.  But bumping would increase the available seats beyond 2.  Therefore, Seats Available is shown as “2+”.

 

All of this is very easy to compute, using two simple calculations:
Calculation 1:  Loop through the days of the plan, adding up the Seats Taken on each day in order to compute the Seats Avail for each day.  The largest Seats Avail result will determine the Seats Available for the plan as a whole.

Calculation 2:  If the smallest party size is smaller than the smallest value of Seats Taken, then bumping can increase the number of seats available, and a plus sign is needed.  Otherwise, no plus sign should be displayed.
In the example shown in the table above, the smallest number of Seats Taken is 4.  But the smallest party size is 1.  Therefore, bumping can increase the number of seats available, and a plus sign is needed.

Sometimes you will encounter a situation where bumping is allowed on certain days of the plan, but where bumping does not increase the number of seats available for the plan as a whole:

	
	Day 1
	Day 2
	Day 3

	Party A
	1
	1
	1

	Party B
	
	2
	2

	Seats Taken
	1
	3
	3

	Seats Avail
	5
	3
	3


In this example, the smallest party size is NOT smaller than the smallest value for Seats Taken.  Therefore, bumping will not increase the size of the largest party that can join the plan – although bumping is indeed allowed on Day 2 and Day 3.  In this case, Seats Available is expressed as “5”, without any plus sign (unless this is an Empty Leg, in which case Seats Available is “5+”).
The above scenarios for computing whether a plus sign is needed only apply to plans posted by Members.  If the flight is an Empty Leg, then it is even easier to compute whether a plus sign is needed – because on an empty leg, it is possible to bump everybody.  Therefore, if Seats Available < Maximum Passengers, then bumping can increase the size of the largest party that can join, and a plus sign is needed.
2.   Party Size as a Drop-Down Menu of Valid Choices

On the Member site, when a Member wish to join an existing plan, he must specify the size of his party.  However, we don’t want to create a situation where the Member sees a calendar populated only with gray days.  In other words, we should limit the dropdown list of possible party sizes to those sizes that could actually fit on the plane – after taking into account the bumping rules.  Below is an algorithm to compute which party sizes are valid.

This algorithm uses a Boolean array named “ValidSize” to keep track of which party sizes are valid for this flight. 

For I = 1 to 12

    ValidSize[I] = false   /* initialize array to false */

Next I

For each Day in the Plan:

    SeatsAvail = MaxSeating   /* initialize to max seating for this jet */
    For each Party in the Plan (on this Day):

        PartySize = the actual size of this party

        SeatsAvail = SeatsAvail - PartySize
    Next Party
    For I = 1 to SeatsAvail

        ValidSize[I] = true

    Next I

    /* Now take bumping into account. */

    If there is >1 party in the plan on this Day, then begin:
        Put the existing parties for this date into an array Party[1:N].

        LoopTop = 2^N - 2

        LoopBottom = 1

        If empty leg, then LoopBottom = 0

        For I = LoopTop to LoopBottom step -1:

            SeatsAvail = MaxSeating
            StripMask = I

            For J = N to 1 step -1:



    BitToStrip = 2^(J-1)

                If (StripMask >= BitToStrip) then begin:

                    StripMask = StripMask – BitToStrip

                    PartySize = the actual size of party Party[J]

                    SeatsAvail = SeatsAvail - PartySize

                Endif

            Next J

            ValidSize[SeatsAvail] = true
        Next I

    endif

    else if there is only 1 party today and the plan is an Empty Leg

        then ValidSize[MaxSeating] = true

Next Day

At this point, the Boolean array “ValidSize” now indicates which party sizes are valid for this flight. 

Note: The array Party[1:N] does not need to reflect any sort of prioritization.

3.   Calendar of Valid Dates for Joining a Plan

After the Member specifies a valid party size, then a calendar of valid dates will be shown to the Member.  Up to 3 valid dates may be shown as either yellow or green, or there may be a mixture of yellow and green dates.  Green indicates that joining on this date will create a fully matched flight. Yellow indicates that joining on this date is permitted, but it won’t fill the flight.
The Member is permitted to select one green date, or up to 3 consecutive yellow dates.

The following algorithm, which takes into account the size of joining party and whether he is willing to pay more than his share, determines which days in the plan are green, which are yellow, and which are gray (invalid dates).
NewParty = size of the party that wishes to join this plan

ExtraSeats = additional seats the new party is willing to pay for

For each Day in the Plan:

    Day = gray day  /* indicates unavailability */

    AvailLow = MaxSeating   /* initialize */

    AvailHigh = MaxSeating   /* initialize */

    For each Party already in the Plan (on this Day):

        PartySize = the actual size of this party

        EffectiveSize = how many total seats the party is willing to pay for

        AvailLow = AvailLow - EffectiveSize

        AvailHigh = AvailHigh - PartySize

    Next Party.

    AvailLow = AvailLow - ExtraSeats

    if (NewParty < AvailLow) then Day = yellow day  /* can’t fill flight */

    if (AvailLow <= NewParty <= AvailHigh) then Day = green day

    /* Now take bumping into account. */

    If there is >1 party in the plan on this day, then begin:

        Put the existing parties for this date into an array Party[1:N].

        LoopTop = 2^N - 2

        LoopBottom = 1

        If empty leg, then LoopBottom = 0

        For I = LoopTop to LoopBottom step -1:

            AvailLow = MaxSeating

            AvailHigh = MaxSeating

            StripMask = I

            For J = N to 1 step -1:



    BitToStrip = 2^(J-1)

                If (StripMask >= BitToStrip) then begin:

                    StripMask = StripMask – BitToStrip

                    PartySize = the actual size of party Party[J]

                    EffectiveSize = how many seats Party[J] can pay for

                    AvailLow = AvailLow - EffectiveSize
                    AvailHigh = AvailHigh - PartySize
                Endif

            Next J

            AvailLow = AvailLow – ExtraSeats
            if (AvailLow <= NewParty <= AvailHigh) then Day = green day

        Next I

    endif

    else if there is only 1 party on this Day, and the plan is an Empty Leg, and NewParty <= MaxSeating <= NewParty+ExtraSeats

        then Day = green day
Next Day.

At this point, each Day in the plan is assigned the correct color. 

Note: The array Party[1:N] does not need to reflect any sort of prioritization.

4.   Date and Price Options Popup

Prior to joining an existing plan, the Member has the ability to see a popup table called “Date and Price Options”.  For every possible party size up to the maximum number of passengers, the table shows the available dates for that party size.

This algorithm uses a 2-dimension Boolean array named “ValidDates” to keep track of which dates are valid for every potential party size up to the maximum seating for this flight. 
For Day = 1 to DateRange  /* number of days in the range of dates */

    For Size = 1 to MaxSeating  /* range of possible party sizes */

        ValidDates[Day,Size] = false   /* initialize array to false */

    Next Size

Next Day

For Day = 1 to DateRange  /* for each Day in the Plan */
    SeatsAvail = MaxSeating   /* initialize to max seating for this jet */

    For each Party in the Plan (on this Day):

        PartySize = the actual size of this party

        SeatsAvail = SeatsAvail - PartySize

    Next Party

    For Size = 1 to SeatsAvail

        ValidDates[Day,Size] = true

    Next Size
    /* Now take bumping into account. */

    If there is >1 party in the plan on this Day, then begin:

        Put the existing parties for this date into an array Party[1:N].

        LoopTop = 2^N - 2

        LoopBottom = 1

        If empty leg, then LoopBottom = 0

        For I = LoopTop to LoopBottom step -1:

            SeatsAvail = MaxSeating

            StripMask = I

            For J = N to 1 step -1:



    BitToStrip = 2^(J-1)

                If (StripMask >= BitToStrip) then begin:

                    StripMask = StripMask – BitToStrip

                    PartySize = the actual size of party Party[J]

                    SeatsAvail = SeatsAvail - PartySize

                Endif

            Next J

            ValidDates[Day,SeatsAvail] = true

        Next I

    endif

    else if there is only 1 party today and the plan is an Empty Leg

        then ValidDates[Day,MaxSeating] = true

Next Day

At this point, the Boolean array “ValidDates” now indicates which party sizes are valid for each day of this flight. 

Note: The array Party[1:N] does not need to reflect any sort of prioritization.
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