
Proofs by induction:
1) Write a (good) template.

2) Think big. Use arbitrary
(possiblylarge) values ofn.

Roduco to a smaller value
if
you can.

3) Look for holos (base cases).



4) Rowrito everything so

its easier to read follow.

Don't:
- assume onlyfor kin-l
-justassume as a prono
for n+(



Rocursion:

Rodaco large instances
of some problom A to
small or instances of th->

=amo problom A.

If youcan'troduce, solve
the case directly.
Idon'twood to so too

cloror, usually)



Morgosort
von Neumann'ts

Input: An arrayALI..n]
of things to sortby
pairwise comparisons

Cintoyers, charactors, etc)

Goal:Roarwanyo A's homonts
so ACT:A(2]=... :A[n]



D) Divide arrayinto two

subarrays of roughly
equal size.

2) Rocursivelymange sort
the two subanrays. (magic)
3) Morgo the two sorted

subarrays quickly,

If nl, do nothing instead.



Morgo:
1) Uso smaller firstmember
of the two halves

↑
sontod!

2) Rocansivelysortwhat
romains of the subarrays.
towor olomonts total
so this works (byinduction)

ASSUMOS

ACI.om]+A2m+ 1 ... ->
are sontod!"]



Correctness:

Thm:Assuming that

Morgo (B(1...],K) souts
B if BLI.nk] rB(kH..l]
are sorted, MorgoSort (A(..n])
souts A.

Inotation noto:([n+1.nn]
isempty)
MorgosoutProof:Assum (D(1...0])

souts D when over on.
· if nc, A is sorted
- o.w. m n n -(m +1) +cn
↑otherwiso



Byassumption (IH),
MorgoSont (A (I...m])5
Morgo Sort(A(m+1.. n)) sort

Morgo does mango the now-sorted

subarrays. V



Quickson
Hoars's 9

1) Choose a Fitolomont
from the array.

2) Partion arrayinto 3

sub arrays stored in this orderi

D Elements small on than
pivot.

2) Justthe pivot

3) Elomonts larger than
pirot.

3) Rocursivelysort1 (3).



↓ alcos old indoxofjet proteinstoone



Divide-and-conquer
> "Divide"given instance
to create one or more

indopondout-allor instances
ofthe same problem.
2) Pologate smaller
instances to Rocursion

Fairy.
3) Combine solutions for
smaller instances,
If instance cannot 60 divided
solve as a base caso.


