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void towerOfHanoi (String[] disks) {
tohHelper (disks, 0, disks.length - 1, 1, 3);

}

void‘tohHelperlString[] disks, int from, int to, int ori, int des) {

if (from >tqQ) {
else if =® {

print ("move ™ "+ disks[to] + " from " + ori + " to " + des);
} N
else { /=—~'
int lintermediate = 6‘; or’v_,_’_fit?s" -,
'> tohHelper (disks, from, !\to = 1" ori)\intermediiate);
‘9pr1nt("move " + disks[to] + " from " + ori + " to " + des);

= tohHelper (disks, from,(to = 1, dntermediabe,({deg);
}
}
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void towerOfHanoi (String[] disks) {

tohHelper (disks, 0, disks.length - 1, 1, 3);
}

void( tohHelperx/Stri isks, int from, int to, int ori, int des) {
if (from > to Y/ r:fk
!else if (from == tof) {

print ("move " + disks[to] + " from

ori + " to " + des);
7%‘ 7”/ "MS

7l " e " + dlSkS[ ] from "+ ori + " to " + des);

/
ohHelper |disks, frointermediate, des) ;
} n-l ﬁ/
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boolean binarySearch(int[] sorted, int key) {

return binarySearchHelper (sorted, 0, sorted.length - 1, key);
}

boolean binarySearchHelper (int[] sorted, int from, int to, int key]
if (from > to) { /+ hase case 1: empty range #*/
return false; }

| else if (frop—== { * base case 2: range of one element */
L return (sorted[ from)) ==)key; }

~else { N— >

int_middle = (from + to) 1 Ca’c

leValue = sorted| mlddle
if (key <) middleValue) { A
retur binarySearchHelper (sorted, \from, middle - 1,\ key) ;

'l;else if (key > middleValue) {
}

return binarySearchHelper (sorted, middle + 1, to, key);

else { return true;
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1 |boolean s lPositi@int a) { return allPosH 0@ (lenqth - D,i }
-%rbo ean (allPosH Jint[] a, 1nt int to) — |
3 (From > to) { return true; ’
4 @lf from == { return a

5 else[{ return al[from] > O@@%ﬁw j !
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|
1 iboolean allPositive(int[] a) { return allPosH (a, 0, a.length - 1);| }
2 |boolean allPosH (int[] a, int from, int to) { |
3 (from > to) { return true; }
4 ’ else if (from == to) { return al[from] > 0; }
5 | else { return a[from] > 0 && allPosH (a, from + 1, to); } } |
| |

e Via mathematical induction, prove that al1PosH is correct:
Base Cases
e |n an empty array, there is no non-positive number .". result is frue. [L3]
e In an array of size 1, the only one elements determines the result. [L4]
Inductive Cases

e Inductive Hypothesis: |al1rosH (a, from + 1, to) |returns true if
a[from + 1], a[from + 2], ..., a[to] are all positive; false otherwise.
e allPosH (a, from, to) should return frue 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]
e lallpositive (a) | IS correct by invoking
allposH(a, 0, a.length - 1) |, €xamining the entire array.  [L1]
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/* Assumption: L and

private List<Intege

both already sorted.

*/
st<IntegerX L List<Integer{§9 {

_List<Integer> mergée

if (L.isEmpty () | |IR.isEmp€y())
else {
int (4 0;
int 0;
whilsdd < L.size()
lf( .get (i) <= R. qet 7))

rrayList<>();
T ———
{ merge.addAll(L);

&& 7 < R.size(

(else { merge.add(R. get

@

}

}

return merge;

add(L get (1))
J ++;

/+ If i >= 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. x/
for(int k = j; k < R.size(); k ++) { merge.add(R.get(k)); }

merge.addAll (R);

}

public List<Integer> (sor
List<Integer> sortedL
—if (list.size() ==_0
else if(list.size()
sortedList new ArrgyList<>();
iﬁ>sortedList.add(list.get(O));

r

ortedList

} N4

return sortedList;

} -

List<Integer>(Eij;}

—}
else {
int (middl / 2;
List<Integer> llst subLlst

orcediert - (sop (Jeft)
List<Integer> dRight = i
sortedList = (merge |(sortedLeft,

new ArrayList<>(); }

/ .
sortedRight) ;










