6.00 Handout, Lecture 23
(Not intended to make sense outside of lecture)

def solve(toConsider, avail):
global numCalls
numCalls += 1
if toConsider == [] or avail == O:
result = (0, O)
elif toConsider[0].getWeight() > avail:
result = solve(toConsider[1l:], avail)
else:
nextltem = toConsider[0]
#Explore left branch
withvVal, withToTake = solve(toConsider[1:],
avail - nextltem._getWeight())
withvVal += nextltem.getValue()
#Explore right branch
withoutVal, withoutToTake = solve(toConsider[1l:], avail)
#Choose better branch
if withval > withoutVal:
result = (withval, withToTake + (nextltem,))
else:
result
return result
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def fastSolve(toConsider, avail, memo = None):
global numCalls
numCalls += 1

it memo == None:
#Initialize for first invocation
memo = {}

if (Ien(toConsider), avail) In memo:
#Use solution found earlier
result = memo[(len(toConsider), avail)]
return result
elif toConsider == [] or avail == O:
result = (0, O)
elit toConsider[0].getWeight() > avail:
#Lop off First item in toConsider and solve
result = fastSolve(toConsider[1:], avail, memo)
else:
item = toConsider[0]
#Consider taking First item
withval, withToTake = fastSolve(toConsider[1l:],
avail - item.getWeight(), memo)
withval += i1tem.getvValue()
#Consider not taking First item
withoutVal, withoutToTake = fastSolve(toConsider[1l:],
avail, memo)
#Choose better alternative
if withval > withoutVval:
result = (withval, withToTake + (item,))
else:
result = (withoutVal, withoutToTake)
#Update memo
memo[ (len(toConsider), avail)] = result
return result

import time, sys
sys.setrecursionlimit(20000)
def test(maxVal = 10, maxWeight = 10, runSlowly = False):
random.seed(0)
global numCalls
capacity = 8*maxWeight
print "#items, #num taken, Value, Solver, #calls, time~
for numltems in (4,8,16,32,64,128,256,512,1024):
Items = buildManyltems(numltems, maxVal, maxWeight)
if runSlowly:
tests = (FastSolve, solve)
else:
tests = (fFastSolve,)
for func iIn tests:
numCalls = 0
startTime = time.time()
val, toTake = func(ltems, capacity)
elapsed = time.time() - startTime
funcName = func.___name___
print numltems, len(toTake), val, funcName, numCalls, elapsed
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