SEW3 UE09 2024/25

Backtracking, Rekursion

1) Maximale Summe

By starting at the top of the triangle below and moving to adjacent numbers on the row
below, the maximum total from top to bottom is 23.

3
74
246
8593

Thatis,3+7+4+9=23,.
e Find the maximum total from top to bottom of the triangle below:

75
95 64
17 47 82
183587 10
2004 82 47 65
1901237503 34
8802777307 63 67
99 65 04 28 06 16 70 92
4141 26 56 8340807033
4148723347 32371694 29
5371446525439152975114
70113328777317 7839681757
9171523817149143585027 2948
63 66 04 68 89 53 67 3073 16 69 87 40 31
04 6298 27 23097098 73 93 38 53 60 04 23

NOTE: As there are only 16384 routes, it is possible to solve this problem by trying every
route.

e Find the maximum total from top to bottom of the triangle in file “UEO8 _triangle.txt”
e (can NOT be solved using backtracking & )



2) Projekt Euler: Longest Collatz sequence

The following iterative sequence is defined for the set of positive integers:
n — n/2 (niseven) n — 3n + 1 (n is odd)
Using the rule above and starting with 13, we generate the following sequence:

13240 —-2010-5—=16—=8—4—=2—=1

It can be seen that this sequence (starting at 13 and finishing at 1) contains 10 terms. Although it has not been
proved yet (Collatz Problem), it is thought that all starting numbers finish at 1.

Which starting number, under one million, produces the longest chain?

NOTE: Once the chain starts the terms are allowed to go above one million.

3) Projekt Euler: Coin sums

In England the currency is made up of pound, £, and pence, p, and there are eight coins
in general circulation:

lp ,2p ,5p ,10p ,20p ,50p ,£1 (100p) and £2(200p).
It is possible to make £2 in the following way:
I1x£1 + 1x50p + 2x20p + 1x5p + 1x2p + 3xlp

How many different ways can £2 be made using any number of coins?



