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Anon-empty zero-indexed array A consisting of N integers is given. 2 7/ inport java.util.%;
Tosk2 3
You can perform a single swap operation in array A. This operation takes two indices | and J, such 4 /7 you can write to stdout for debugging purposes, e.g
Tesk3 | that 0 < | < J < N, and exchanges the values of Alll and AL]. 3 /7 System.out.println(this is 2 debug nessage”);
g 7+ class Solution {
The goal is to check whether array A can be sorted into non-decreasing order by performing at most Bl o sotutiontint1 & €
- one swap operation. 9 /1 write your code in Java SE 8
10 ¥
For example, consider array A such that: noy
afe] = 1
N A[1] = 5
af2] =3
A[3] =3
A[4] = 7
After exchanging the values Al1] and A[3] we obtain an array [1,3, 3, 5, 7], which is sorted in non-
- decreasing order.
Write a function:
class Solution { public boolean solution(int[] A); }
N that, given a non-empty zero-indexed array A consisting of N integers, returns true if the array can
be sorted into non-decreasing order by performing at most one swap operation or false otherwise.
For example, given:
B afe] = 1
a[1] = s
af2] =3
A[3] =3
A[4] =7
the function should return true, as explained above. o SED e [Slmikizistn
Help Run Submit this task Quit T~
On the other hand, for the following array:
afe] = 1
K Af1] = 3
A[2] = s
A[3] =3
A[4] = 4

the function should return false, as there is no single swap operation that sorts the array.

For the following array:
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f i 2 s . s Tesk1  Write a function: = V7 you can also use imports, for example
2 17 import java.util.®;
! - — — Task2 class Solution { public boolean solution(int[] A); } 9
x = 4 /7 you can write to stdout for debugging purposes, e.g
Tesk3 | that, given a non-empty zero-indexed array A consisting of N integers, returns true if the array can 3 /7 System.out.println(this is 2 debug nessage”);
be sorted into non-decreasing order by performing at most one swap operation or false otherwise. 7 class Solution {
| 8- public boolean solution(int[] A) {
For example, given: 9 77 write your code in Java SE 8
10 ¥
Afe] = 1 oy
A[1] = 5
B T —— A[2] 3
rd A[3] =3
A[a] = 7
the function should return true, as explained above.
On the other hand, for the following array:
M Afe] = 1
A[1] =3
a[2] =5
A[3] =3
A[a] = 4
the function should return false, as there is no single swap operation that sorts the array.
For the following array:
afe] = 1
B afa] =3
a[2] =5
the function should return true, as the given array is already sorted.
Assume that: Java SES Al changes saved. Keyboard shortcuts
« Nis an integer within the range [1..100,000]; Help Run Submit this task Qut PN

« each element of array A s an integer within the range [1..1,000,000,000].
Complexity:
* expected worst-case time complexity is O(N*log(N));
* expected worst-case space complexity is O(N), beyond input storage (not counting the
storage required for input arguments).
Elements of input arrays can be modified.
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In this problem we consider binary trees. Let's define a turn on a path as a change in the direction of
the path (i.e. a switch from right to left or vice versa). A zigzag is simply a sequence of turns (it can
start with either right o left). The length of a zigzag is equal to the number of turns.

Consider binary tree below:

There are two turns on the marked path. The first one is at [15]; the second is at [30]. That means
that the length of this zigzag is equal to 2. This is also the longest zigzag in the tree under
consideration. In this problem you should find the longest zigzag that starts at the root of any given
binary tree and form a downwards path.

Note that a zigzag containing only one edge or one node has length 0.

Problem
Write a function:
class Solution { public int solution(Tree T); }

that, given a non-empty binary tree T consisting of N nodes, returns the length of the longest zigzag
starting at the root.

For example, given tree T shown in the figure above, the function should return 2, as explained
above. Note that the values contained in the nodes are not relevant in this task.

Technical details

Abinary tree can be specified using a pointer data structure. Assume that the following declarations
are given:

class Tree {
public int x;
public Tree 1;
public Tree r;

¥

An empty tree is represented by an empty pointer (denoted by null). A non-empty tree is
represented by a pointer to an object representing its root. The attribute x holds the integer
contained in the root, whereas attributes 1 and r hold the left and right subtrees of the binary tree,
respectively.
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o2 that, given a non-empty binary tree T consisting of N nodes, returns the length of the longest zigzag ; /1 import java.util.*;
- = S r— = starting at the root. 4 7/ you can write to stdout for debugging purposes, e.g
N 5 // System.out.println("this is a debug message");
Tesk3 | ¢ example, given tree T shown in the figure above, the function should return 2, as explained ' praneind & messeEet)
above. Note that the values contained in the nodes are not relevant in this task. 7~ class Solution {
| 8- public int solution(Tree T) {
: : 9 17 write your code in Java SE &
Technical details o s e
noy
Abinary tree can be specified using a pointer data structure. Assume that the following declarations
L e — are given:
class Tree
& = - - public int x;
k. . public Tree 1;
public Tree 3
¥
An empty tree is represented by an empty pointer (denoted by null). A non-empty tree is
represented by a pointer to an object representing its root. The attribute x holds the integer
contained in the root, whereas attributes 1 and r hold the left and right subtrees of the binary tree,
respectively.
M D e ——
For the purpose of entering your own test cases, you can denote a tree recursively in the following
way. An empty binary tree is denoted by None. A non-empty tree is denoted as (X, L, R), where X is.
the value contained in the root and L and R denote the left and right subtrees, respectively. The tree
M 2 from the above figure can be denoted as:
® - e . (5, (3, (20, (6, None, None), None), None), (1@, (1, Nene, None), (15, (3,
None, (2, None, None)),” (8, None, None))))
Assumptions savasEB R e Keyboard shortuts
Assume that: Help Run Submit this task Quit T
« Nis an integer within the range [1..100,000];
o the height of tree T (number of edges on the longest path from root to leaf) is within
. T X K KK X —— the range [0..800].

Complexity:

* expected worst-case time complexity is O(N);
* expected worst-case space complexity is O(N).
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A monkey wants to get to the other side of a river. The monkey is initially located on one bank of the 2 7/ inport java.util.n;
Task2 | river (position -1) and wants to get to the opposite bank (position N). The monkey can jump any i L ot or et
you can write to stdout for debugging purposes, e.g
Task3 | (integer) distance between 1 and D. If D is less than or equal to N then the monkey cannot jump right 5 7/ System.out.println("this is a debug message™):
across the river. Luckily, there are many stones hidden under the water. The water level is constantly 5
decreasing, and soon some of the stones will be out of the water. The monkey can jump to and from Y < oo ool A e D) ¢
- public int solution(int[] A, in
the stones, but only when the particular stone is already out of the water. 5 77 write your code in Java SE 8
10 »
The stones in the river are described in array A consisting of N integers. A[K] represents a time when n oy
the stone at position K will be out of the water (A[K] = -1 means that there is no stone at position K).
You can assume that no two stones will surface simultaneously. The goal is to find the earliest time
when the monkey can get to the other side of the river.
For example, consider integer D = 3 and the following array A consisting of N = 6 integers:
Afe] =1
- A[1] = -1
A[2] = @
A[3] = 2
A[4] = 3
A[s] =5
L. Initially, the monkey cannot jump across the river in a single jump. However, at time 2, there will be
‘ . ———— B three stones out of the water.
Position
10123456
- — 0 0 one stone on position 2
g1 1 0 two stones: 0, 2
e ] o T i " 0.2.3
N 2 I D@ three stones: 0, 2, JavasEs Al changes saved. Keyboard shorteuts
3 Time 2 is the earliest moment when the monkey can jump across the river (for example, by jumps of Help Run Submit this task Quit S

length 1,3 and 3, as marked on the picture above).
Write a function:
Class Solution { public int solution(int[] 4, int D); }

that, given a zero-indexed array A consisting of N integers, and integer D, returns the earliest time
when the monkey can jump to the other side of the river. If the monkey can leap across the river in

N just one jump, the function should return 0. If the monkey is never able to jump to the other side of
the river. the function should return -1
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' ' : ? * : Task1 N TN v G D 5 SR, (o Ga e
10123456 2 /7 import java.util.*;
Tosk2 ition 2 3
0 oue stone on position 2 4 // you can write to stdout for debugging purposes, e.g
Task3 10 two stones: 0, 2 5 // System.out.println("this is a debug message");
5
2 TH @ three stones: 0,2, 3 3 IR tontine 4, 3¢ 0 ¢
SHEE S = & 9 17 write your code in Java SE 8
10 ¥
Time 2 is the earliest moment when the monkey can jump across the river (for example, by jumps of 1}
length 1,3 and 3, as marked on the picture above).
Write a function:
class Solution { public int solution(int[] A, int D); }
H that, given a zero-indexed array A consisting of N integers, and integer D, returns the earliest time
when the monkey can jump to the other side of the river. If the monkey can leap across the river in
just one jump, the function should return 0. If the monkey is never able to jump to the other side of
the river, the function should return -1
# S g . For example, given array A and integer D as defined above, the function should retum 2 as explained
above.
For given A =[3,2, 1] and D = 1, the function should return 3, since the monkey has to wait for each
N .= stone.
For given A=[1,2,3,4, -1, -1, 1] and D = 3, the function should return -1, since the monkey will
never get to the other side of the river.
D e ——
Assume that:
R « Nis an integer within the range [0..100,000]; JavaSES i s
« Dis an integer within the range [1..100,001];
& B . . « each element of array A is an integer within the range [-1..100,000]; Help Run Submitthistask | Qut £
G E * no two stones will surface simultaneously.
Complexity:
« expected worst-case time complexity is O(N+max(A));
« expected worst-case space complexity is O(N+max(A)), beyond input storage (not
P counting the storage required for input arguments).

Elements of input arrays can be modified.
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