
Tournament Algorithm: 3-Process Solution

Alessandro Monticelli, Jóhannes Helgi Tómasson, Jonas Stahl April 3, 2026

Description of Solution

The solution is derived from tracing the logic of the Bankers algorithm, as found at
https://github.com/mkyas/banker/blob/main/banker.go
The initial variables are taken from the assignment description for the Bankers algorithm on
Canvas and listed as the following:

Listing 1: Initial variables for the problem
1 total <Plates , Bowls > : 8, 12

2 request <Plates , Bowls > {

3 [P1] : 7, 7

4 [P2] : 6, 10

5 [P3] : 1, 2

6 [P4] : 2, 4

7 }

8 allocation <Plates , Bowls > {

9 [P1] : 2, 3

10 [P2] : 3, 5

11 [P3] : 0, 1

12 [P4] : 1, 2

13 }

14 need <Plates , Bowls > {

15 [P1] : 5, 4

16 [P2] : 3, 5

17 [P3] : 1, 1

18 [P4] : 1, 2

19 }

20 available <Plates , Bowls > : 2, 1
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A. Will the restaurant be able to feed all four parties successfully?

In the first pass of the bankers algorithm, a loop runs for each table, checking if the availability
of resources is greater or equal to their need. If not the ok flag is set to false and they wait. In
the first pass, only P3 continues, the request is granted such that:

Listing 2: Output of variables after running grant_request
1 available = [2,1] - [1,2] = [1,-1]

2 allocation[P3] = [0,1] + [1,2] = [1, 3]

3 need[P3] = [1,1] - [1,2] = [0,-1]

We go into the Safe function and make a copy of the available array, into free. And check, in a
loop, if any tables need can be satisfied. We see P3 can be satisfied and add its allocation to
free. free = [1,−1] + [1, 3] = [2, 2]. P3 is marked as done, and the loop resets, free can now
satisify P4, free increases to [3,4] and the loop resets. No other tables can be satisfied, so Safe
returns false, and the previous state is restored. The restaurant couldn’t feed all parties.

B. Assume a new dinner party, P5, comes to the restaurant now.
Their maximum needs are five plates and three bowls. Initially, the
waiter brings two plates to them. To feed all five parties success-
fully, what is the minimum number of additional bowls and plates
the restaurant needs to buy?

• The restaurant must first buy a single plate to serve P3. Free becomes [1,2]

• They can serve P4, so free becomes [2,4]. The restaurant can’t serve more parties.

• They buy an extra plate. So free becomes [3,4]

• They serve P5, free becomes [5,4].

• They serve P1, free becomes [7,7].

• They serve P2, free becomes [10,12]

• The restaurant only need to purchase two additional plates.
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