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/# Assumption:
private List<Integer>\g i : i {
L ; = + .
ist<Integer> merge = new ArrayList<>(); ’
if(L.isEmpty() | |R.isEmpty()) { merge.addAll(L); merge.addAll(R);
else {

int i = 0;
int J = 0; 064
while(i < L.size() && j < R.size(

if( L.get (i) <= R.get(j) ) { merge.add(L.get(i)); i ++; }
else { merge.add(R.get(7)); F ++; }
}
/+ If 1 >= L.size(), then this for loop is skipped. */
for(int k = i; k < L.size(); k ++) { merge.add(L.get(k));
/* If j >= R.size(), then this for loop is skipped. */
for(int k = j; k < R.size(); k ++) { merge.add(R.get (k));
}
return merge;

}

public List<Integ§r> (Llst<Integer % ”d“
List<Integer> sortedLi®t; W M
if(list.gizeQ == _0) { sortedList = new Arraylist<>() } °
else if (liskt.size() =1:D { —

sortedList = new ArrayList<>();
sortedList.add(listegat (0));

}
)sls
nt middle list.size“ ‘ 2i
- —— ; )
ILlst<Intogor> right ist.subList (middle, list.size());
IR Lo L)
sort (right) ;
sortedList = @ w sortedRight) ;

}

return sortedList;

}




Merge Sort: Tracing
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Merge Sort: Running Time
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Total time: O(nlogn)
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Correctness Proofs: Ideas S < to

[ |
1 |boolean allPosit&(int a) { return allPosH (a, 0, a.length - 1);|
2 |boolean dallPosHMint[] a, int from, int to) { |
3 if (from 5 <o) { return true; }
4 else if (from == to) { return a[from] > 0; 4
5 | else { return al[from] > 0 && allPosH (a,\from + 1 GoW; } }

|
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Correctness Proofs

[

| boolean 3l IPositivelint[] a) { return allPosH (a\ 0/ a.length - 1);
EE—— &
‘boolean allPosH (int[] a, Aigp rom, int to) {

if (from > to) { retur
= T
else if (from ==

else { return
l

IJ—I.

allPosH (a, from E@)F }

1
|

¢! Via mathematical induction,

Base Cases

prove that al1PosH is correct:

V(n an empty array, there is no non-positive number .. result is true. JL3]
e Inanarray ofsize 1, the only one elements determines the result. [L4

nductive Cases

from(+ ¥, to) |returns true if

e Inductive Hypothesis: | a11PosH (a; (4
d ‘ a[from + 1], a[ffrom + 2], . .., a|to| are all positive; false otherwise.

allPosH (a, from, to) should return true if: 1) a[from] is positive;

and | 2) a[from + 1], a[from + 2], ..., a[to] are all positive.

e By LH. , resultis a[from]>0 A|allPosH(a, from + 1, to) | [L5]
® lallpositive(a) |IS COrrect by invoking

allPosH(a, 0, a.length - 1)

, examining the entire array.  [L1]




