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fix45({5,4,9,4,9,5}) > {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 arr '= null

* @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 permutation(arr, S$ret)

* @post forall 0 <= i < arr.length-1, arr[i] == 4 ==> $ret[i] ==

* @post forall 0 <= i < $ret.length-2, $ret[i] == 4 ==> S$ret[i+l] ==
*/

public static int[] fix45A (int[] arr) {

/*

* @post (arr '= null AND

* 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

* permutation(arr, $ret) AND

* $ret.length == arr.length AND

* forall 0 <= i < arr.length-1, arr[i] == ==> $ret[i] == 4 AND
* forall 0 <= i < $ret.length-2, $ret[i]==4 ==> S$ret[i+l] == 5)
*/

public static int[] fix45B (int[] arr) {

a TIYNa i YW DWNN 190N NN NITNNN PPN XN occurrences(i, a)
H¥ PXVINTS DN al TIYNHN AN DX true NPINNN NN PEPNY NN permutation(al, a2)
.82 TIynn MIaN

T2 TWNN TINN NP NN NNY I ORN L(integers) Dondy D901 YV TIvn PN .2
10001 NIVN I9DNY NNV NXIAPN NN DIIDY
NN TIVNRN NAY NN ,TIVHN DI MNAY NN DIPNA .7MONPIL 1T 7PYA NNYY 1N 309
N5 .start-5 0 7y NYNI 7Y TIVNN D MY 1IN IMNXIIY PIX) INDY TV Start opTINND
s INDIT DD
groupSum(0, {2,4,8},10) =2 true
groupSum(0, {2,4,8},14) =2 true



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

/*
* @pre 0 <= start <= nums.length -1
* @pre nums '= null

* @pre YIS lyims(ill < Integer. MAX VALUE
* @pre VO0<i<nums.length-1, nums[i] e Z
* gpost (IS nums,) s==target) = $ret == true
seS
* gpost (VScnums, ) s =target) = $ret = false
S
*/ )

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

/*

* @pre 0 <= start <= nums.length - 1

* @pre VS C [0..nums.length — 1], }¥__. nums[s] < Integer. MAX VALUE

* @post (EISg[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) {

NINWYS opNna "is" NHINHN NN YV DYMNN 19010 DX true 1NN ,NHINn nN»Na

15 YonY .(case sensitive) n1inna "not” nINKnN NN YW MYSINN 190N NNV NNHINKA
S TINDIT

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 equallsNotA(String str) ({



/*
* @post (str !'= null) > $ret == occurrences ("not"))

* @post (str == null) > $ret == false

*/
public static boolean equallIsNotB(String str) ({

== (occurrences("is")



MINHDN 90N NN YPINND .AMPD X5 b -1 a ,munInn SY 0I9yN MY VIHPI DN
DXNN DIIWNM NI IVIND DI DOW NPND PIN NINN .DIIVNN MW MY
10D PND .DDIWYNN Y TA52 NNN DY NYD ¥ — MINDY NPNY TIN PINM (NHIN MNON)

S MINONT

sharedStr ({"Call", "me","Ishmael"}, {"Call", "me","Jonha"}) 2> 2
Sharedstr ({"a","C","X"}, {"Z"’"b"’"c"’"X"’"a"}) 9 3
sharedStr ({"a","b","c"}, {"a","b","c"}) 9 3

/*

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

* @pre forall i; (0 <= i <= a.length-2) ==> (a[i] <= a[i+l1])
* @pre forall i; (0 <= i <= b.length-2) ==> (b[i] <= b[i+l1])
* @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]) As.equals(b[ j])}

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

/*
* @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 sharedStrB(String[] a, String[] b) {
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NN 2IND 0HY,7PNPND NN PYD DO .0MMP DXNIPY NAY DXVIN NN DIIND TV NY PHN

ST PONY ANSWENS WA VOPL X YN .NNTIN PPN NIY (NN OTP XXIN) NHIND

npwn .1
public static double pow (double x, double y) {
int res = 1;
for (int 1 = 1; 1 <= y; ++1i) {
res *= x;
}
return res;
}
o2

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;



) Pon

DY NPONN WNND DYDY .DXMPYN DY NN 1NN MPYNN NN DXIM 1Y PHNA

1999 9wno. S ={S5,,S,,S;,...,S,} disjoint) m 1t m¥ap 5w S n¥ap my»nn DisjointSets
PO i # ] MY §NS; =0 DOPNm DPOOHY-N DNY DMIDN HY NP NN S,

: DININ DIYNDEN DOMPYN NN NPIDNI

public class DisjointSets {

/**
* Add a singleton set (a set with a single element).
* The specified value should not be an element of an already
* existing subset.
*/
public void addSingletonSet (int x) {
}

/**

* Check if x and y are members of the same subset
*

* true 1f x and y are elements of the same subset;

* false otherwise.
*/
public boolean inSameSet (int x, int y) {

}

/‘k*
* Join the subsets of x and y. Requires that x and y be members
* of two different sets. The method replaces the two subsets
* with their union.
*/
public void joinSets (int x, int y) {

}
/**

* Check 1if x is a member of some subset
*/

public boolean inASet (int x) {

}

MNP NN D NY 7Y NI WD DIWITI DI1N NIV TITN NPYNNN YINIID MIVIN TIT
ANNYD WA YWD TUND YW IDYW ARD YA NNAPN NN DR DI — WO S,

-1 N 1YY AR D TIVRA I-N RN TIVN .MINAPH NN NN PXINND T parent 7avna vnnw)
95 NN 9YINY YT PYADN DITH TP XY TIWANY NINTY ¥ .NNIAP NN G DMP KD | TIVN OX
TIWNN AR PONND TIVNI NI TY YDPIOPNNN AN DV TIY PON OX TIAY ,0NONN DI

AW TIWNNN DMNNIN DI DY NPNY TIN 1219 .INY DITY WIN TIVNL XNONN



D»PHY-IN DNV DY NI MINIAP-NN YW NXap ax»n DisjointSets nponnn v vP»2IN Yo
A{S1,...,Sn}
DYV HY VDY VPPN DV DTV parent-N (NVYWAN NPXPND) NI NN PTHIND DI

v 79 AF(this) = {S1,52,...,Sn}
Jix €S, @ root(x)+ —1

X#y=2xyES, e root(x) = root(y) Aroot(x) # —1

£ NN root(X) MIYn NOXPN IWUND

-1 x = parent.length or parent[x] = —1
root(x) = x parent[x] = x
root{parent [x]) otherwise

: NN parent 1 7Ivn Iwnd DisjointSets Yv vP»INY Hwnd

-1 -1 5 3 -1 12 -1 3 8 -1 -1 -1 12

0 1 2 3 1 5 6 7 8 9 10 11 12

: PN DINYN
3 12 8
X Y
7 5
r Y
2

joinSets(7,5) 9vo3 ox .false Yaps inSameSet(3,5)-5 Xy on .S={ {3,7} {12,5,2} {8}}
SN INTY HAP)

-1 -1 5 12 -1 12 -1 3 8 -1 -1 -1 12

0 I 2 3 ! 5 6 7 8 9 10 11 12
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-v Yapy addSingletonSet(4) ny> Yvay ox .S={ {3,7,12,5,2}, {8} }
S={{3,7,12,5,2}, {8}, {4} }
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DPONNN TP NN IMOUN .DOPRY VPN NN NN ONPN INRD disjoint.zip NP X HITIN

DD 021219 DXMPY PTIND PN DN ITY XMV PTHIND 1w 29 mdw DisjointSets
V> .D»P DX NPYNNT INNYN NN 1) OXMPYNN TAN DD INRM OTPN ININ DX IPTHN 9002
NIPN HR YHNT DITY WITTY 12PN NNON MINNYN NN DN 2221970 NNIND DX 0X PTHND

.DisjointSets
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LYMNN ANNDN NN PIND ¥ (VI KOD) SHNIVNT 190N mx»nn Rational npbnnn nnm)

2NN NNYIMYNYN NN PN W DOMPYNN THX DD NIy 19 1 .019°0N Hv (abstract state)
LOVNNN
1DYMPYN NN YNNIY TN PR

LANSWETS VOPVN YIPA NT PPY0 1IN

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() {...}



