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fix45({5,4,9,4,9,5}) 2> {9,4,5,4,5,9}
fix45({1,4,1,5}) = {1,4,5,1}
fix45({1,4,1,5,5,4,1}) > {1,4,5,1,1,4,5}

/*

* @pre occurrences(4,arr) == occurrences (5, arr)

* @pre arrl[arr.length - 1] != 4

* @pre forall 0 <= i < arr.length-2, arr[i] == 4 ==> arr[i+l] != 4
* @post forall 0 <= i < arr.length-1, $prev(arr[i]) == arr[i]

* @post $ret !'= arr

* @post $ret.length == arr.length

* @post forall 0 <= i < $ret.length-2, $ret[i] == => Sret[i+l] ==
* @post forall 0 <= i < arr.length-1, arr[i] == ==> S$ret[i] ==

*/

public static int[] £fix45A (int[] arr) {
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/*

*
*
*
*
*
*
*
*
*

*/

@post ((occurrences(4,arr) == occurrences (5, arr)) AND
(arr[arr.length - 1] != 4) AND
(forall 0 <= i < arr.length-2, arr[i] == 4 ==> arr[i+l] != 4))
((forall 0 <= i < arr.length-1, $prev(arr[i]) == arr[i]) AND
($ret !'= arr) AND
($ret.length == arr.length) AND
(forall 0 <= i < $ret.length-2, S$ret[i]==4 ==> $ret[i+1]==5) AND
(forall 0 <= i < arr.length-1, arr[i] == ==> Sret[i] == 4))

public static int[] £ix45B (int[] arr) {
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groupSum (0, {2,4,8},10) > true

groupSum (0, {2,4,8},14) > true

groupSum (0, {2,4,8},9) > false

/*

*  *

*

*

0 <= start <= nums.length - 1
nums != null

V0 <i<nums.length-1, nums[i] € Z

@post (IScnums, ) s =target) = S$ret == true

seS

* @post (—3Sc nums,Zs:: target) = $ret == false

*/

seS

public static boolean groupSumA (int start, double[] nums, int target) ({



/*
* @pre 0 <= start <= nums.length - 1
* Qpost (HSg[0..nums.|ength-1],znums[s]:target) = $ret ==true

seS

* gpost (—3Sc[0..nums.length-1],> " nums[s] ==target) = $ret == false
seS
*/
public static boolean groupSumB (int start, int[] nums, int target) {
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: INDINT
equalIsNot ("This is not") > false
equalIsNot ("This is notnot"™) =2 true
equalIsNot ("noisxxnotyynotxisi") =2 true
/*
* @pre str != null
* @post $ret == (occurrences("is") == occurrences ("not"))
*/
public static boolean equalIsNotA(String str) {
}
/*
* @pre (str !'= null) AND (occurrences("is") == occurrences ("not"))
* @post $ret == (occurrences("is") == occurrences ("not"))
*/

public static boolean equalIsNotB(String str) {

3
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sharedStr ({"Call", "me", "Ishmael”}, {"Call", "me","Jonha"}) -2
2

Sharedstr ({"a","C","X"},{"Z","b","C","X","a"}) 9 3

Sharedstr ({"a","b",llcl'},{"a","b","C"}) 9 3

/*

* @pre a !'= null AND b != null

* @pre forall i, j; (0 <= i <= a.length-1 AND 0 <= j <= a.length-1) ==
* ((i+l == j) ==> (a[i] <= a[jl)))

* @pre forall i, j; (0 <= i <= b.length-1 AND 0 <= j <= b.length-1) ==
* ((i+1 == j) ==> (b[i] <= b[j1)))

* @pre not exists i,j; i '= j ==> a[i].equals(alj])

*

@pre not exists i,j; i !'= j ==> b[i].equals(b[]j])
@post ‘S|Where S= {s| 31, j;s.equals(afi]) A s.equals(b[ j])}

*

*/
public static int sharedStrA(String[] a, String[] b) {

/*
* @pre not exists i,j; i
* @pre not exists i,j; i

* @post ‘S|Where S= {s| 31, j;s.equals(afi]) A s.equals(b[ j])}

*/
public static int sharedStrB(String[] a, String[] b) {

==> a[i] .equals(a[j])

1= j
'= j ==> b[i].equals(b[j])
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public static double sgrt (double d) {...}
oM T .2
public static double abs (double d) {...}
naNy .3
public static int factorial (int n) {
int fact = 1;
for (int i = 1; 1 <= n; ++1) {
fact *= 1i;
}
return fact;
}
v 4

public static void sort (int[] arr) {
int first, location, temp;

for (first = 1; first < arr.length; first++) {

if (arr[first] < arr[first - 1]) {
temp = arr([first];
location = first;
do {
arr[location] = arr[location-1];

location—-;

}

while (location > 0 && arr[location-1] > temp);

arr[location] = temp;
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public class Rational {
public int getNumerator () {...}
public int getDenominator {...}
public Rational add(Rational other) {...}
public Rational subtract(Rational other) {...}
public Rational multiply(Rational other) {...}
public Rational divide (Rational other) {...}
public boolean equals(Rational other) {...}

public String toString() {...}
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/**

* Create a set containing x (i.e. {x}) and add it to
* this object. The given integer x should not be a

* member of any other set in self.

*/

public void makeSet (int x);

/**

* Return true if and only if x and y belong to the same
* set in this object.

*/

public boolean equiv (int x, int vy);

/**

* Find the different sets that x and y belong to. Remove
* them from this object and add their union

*/

public void joinSets (int x, int vy);

/**

* Return true i1if and only if x is in some set of this
* object

*/

public boolean inASet (int x);
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If parent[x] = -1 then r(x) = -1
Else if parent[x] == x then r(x) = x
Else r(x) = r(parent[x])

:DYOD DY LOY VPPN DV NTY parent-n MN9NPN NN PTHND DN ,NYd
:w 72 S(this) = {S1,S2,....Sn}
For all x, [for all i, 1 <i <n, x & Si]iff [x 2 parent.length or parent[x] = -1]
For all 0 < x,y < parent.length, x,y € Si (x and y are in the same set) iff r(x) = r(y) # -1
:NIN parent N 7Ivn Awnd DisjointSets bw vP»IND Hwnd
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S={{3,7,12,5,2} {8} {4}}-v Yap) makeSet(4) ny> »ya ox .S={{3,7,12,5,2} {8} }
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