



































































Scientificcomputings
Feb26,202IAnnouncements

HW 2 is graded see feedback on D2L
means you can revise that problem for half credit
back due tomorrow night

Solutions sent on Friday
HW 3 due Wednesday March 5 at 1159pm
Wednesday March 5 is also the in person
midterm exam

EffettorsFriday March 7 no lecture extra
office hours while you work on Mont Fri

take home time TBD 930am 1030am

Branch and Bound Cudahy 307






































































Homework 3 Discussion

Q1 Two Knapsack Problem weight
valuett

Regularknapsack Input a list of items w v

capacity integer
To loop over the Output the subset of items
Lqyqggygpgggggggt.gg

qq.ggutg.gg

Two Knapsack Input a list of items
two capacities













































































































































Have a sol with FI
Score 30

UB 25
To prune

We're not addressing the hard part yet how
to compute an upper bound We'll come back

to that



Ext Problem 5 Job Assignment
You have n tasks that need to be
done and n workers Each task has
a different cost to complete depending on

which worker does it Goal Minimize total
cost tasks

1 2 3 4

A 35022
1 1 5up

workers B 8 10 8 passengers

C 2 6 4 shipments from

D 10 7 5 mines to factories

cost 6 4 2 9 21



Search Space All assignments of workers to tasks
How big n

No constraints so backtracking alone is useless
equiv to brute force

Branching Pick which worker does a certain task

Task Task 2 Task Task4 3 2 1 4

eqte.fi ff tasks
1 2 3 4

made of
ffij.IT

i A E
E B 6 8 10 8

c 6 4 9
D 10 4 7 5



Bounding tasks

Suppose you've already picked 1 2 3 4

worker B to do Task 1 A 520
What is a lower bound B 20mm

C 2 6 4 9on the best you can do 3

to finish Has to be D 7 5

easier than actually solving
we don't know whatthe whole problem
the best score is but

Essibilgit remaining
qgypgyyyig.tn

ggfitgdefinitely can't be
lower

column bound

Finishing this partially
built sol

will cost 28 8 is a lower bound



One possibility every task will cost atleast its
minimum remaining

4 2 2 8
Every

solution
down

the
branch

has a

score 14
Another possibility every worker will incur a cost

atleast the minimum of the tasks

remaining tasks
1 2 3 4

So finishing will cost at least A 5 2

B 8108m
Which bound is better Every sol down c 6 9

the branch has a D 10047 5
score 16



We're minimizing so we need a lower
band to prune

So our lower bound will be
Max sum of smallest cost in each remaining now

sum of smallest cost in each remaining col
existing cost of selections

Cmax 10,8 6 16







tasks

Can get a greedy 1 2 3 4

solution with score 16 A 3 5 2

8 B 8 10 8

That would be proved C 2 6 9

optimal with very little branching
D 10407 5






