
Problem Status Difficulty Topics Takeaways Analysis
How I can come with the solution(Only if you read
editorial)

https://atcoder.jp/contests/abc262/tasks/abc262_e
Difficuly in coding up
 the solution Graph

If you are given a condition that seems hard, 
you can deduct a condition from it using some 
equation and then try to work on it. 
This could be much easier to solve sometimes. 

We converted the conditon of even
 number of edges between blue and red
 vertices to that the sum of degrees of red 
vertices be even using S = 2*R + D.

https://leetcode.com/problems/new-21-game/ Done Leetcode medium DP, Probability

In dp problems we can reduce one for loop 
somtimes if we are going to a new state from 
a fixed amount of different states and they 
contribute to it in a simiiar way.  
We can maintain a running product or sum 
and update it accordingly.

Instead of having a extra loop for transitions,
 we maintained a running sum and 
calculated probability using that.

https://atcoder.jp/contests/abc262/tasks/abc262_d Done Hard Dp dr
We used a dp to maintain the the prefix, 
number of elements and remainder.

https://atcoder.jp/contests/abc262/tasks/abc262_f Not Done Hard Adhoc

If in a question, you are given a choice for two operations.
->If the given problem is too hard solve an easier one

We can try the problem by just doing one operation only.

https://codeforces.com/problemset/problem/478/D Done *2000 Dp

In dp problems sometimes we can store another dimension 
which is very large in a another small dimension and
we can retrieve it using two dimensions together.

In this problem instead of forming 
dp[r][g] we did dp[h][r] and retrieved g from
h and r.

https://codeforces.com/gym/100685/problem/J Done Interactive
In interactive problems we could use a function that we 
would have and just call it.

Here we made a function that compare 
values in a merge step.

https://codeforces.com/problemset/problem/1552/F Done 2200 Dp

In problems where path is changing i.e you cannot just 
apply dp as the substates are changing think about 
whether there is something about the paths which is
constant and try to apply dp to the subproblems.
Observation is key

In this problem we observe that whenever
we are past a certain all the portals
behind us are closed. This leads to the 
observation that we can apply dp to the
states.

I will have to notice certain properties of the paths,
maybe it doesn;t change at all, maybe it revverses
or maybe it follows the certain properties like it does 
in this case i.e the path is always same. All
the portals are open.

https://codeforces.com/contest/118/problem/E Done 2000 Graph

In problems where we need to construct something, we 
need ot make observations. Like what properties does
the edges needt to have to confirm the properties.
Doesn some of the edges need to be tree edges or
backward edges? Observation is key.

In this problem we drew a DFS tree. 
We made a observation that if this graph 
has a bridge we won;t be able to do it.
Now we looked at the edges. We observed
that the downward edges shoudl 
point in that direction and backward edges
upward no we can go from source to 
anywhere and from anywhere to source

https://www.codechef.com/AUG221D/problems/HLEQN Done Maths

When we need ot find x and y that satisfy something
it is a good idea to separate x and y on LHS and RHS 
and see if you could do another problem which is much
easier wrt to time complexity

We converted 2*x + 2*y + x*y = K to
x = (K+4)/(y+2) -2. All we need to do now
is find y+2 such that K+4 is divisible
by y + 2 and see if its greater than 2.

https://codeforces.com/problemset/problem/484/B Done 2200 Maths

When we think about maximising MOD. Just try to find the 
closes element to k*x - 1(inclusive)
(if we are finding MOD of x).

When we need to find the lower bound we can use a 
array istead of set if the values are small enough.

TIme complexities of harmonic numbers can be decieving.

We first constrructed a table for array.

We itterated through every aj and found
maximum value for every 2*j to M
where M is twice the maximum 
element.

When we think about maximising MOD. Just try to find the 
closes element to k*x - 1(inclusive)
(if we are finding MOD of x).

https://codeforces.com/contest/1719/problem/D1 Not DOne Dp

Dp should be constructed so as to have
smallest number of dimnesions possible.
Some time we don't have to everything
till i we can do it till i-1 and that's fine too.

https://codeforces.com/contest/1720/problem/D1 Done Dp

In dp problems when you are pushing and you might need 
to push from i + 1 to n-1 it coul be possible that maybe
you don't need to go till n-1. it is possible that we can
go till i+c and that is sufficient. This could be dependent
on the nature of input.

Here we went from i + 1 to i + 256. As
input is bound to be less than or equal to
200. When we will apply xor to number 
greater than i + 256 we will be guranteed
that we cant get a lower xor score.

Try to see how pattern in the input can make our 
bounds smaller.

https://leetcode.com/problems/minimum-number-of-refueling-stops/
(Solution 1) Done Dp

In some question some times we could change the dp instead
of what the problem statement is because of some
input constraints.
We could have a second dimension as answer and check
the given condition after calculation dp.

Here we used dp[i][j] as the maximum 
distance we can travel from station i
an dstopping at j stations.
Afterwards we caculated ans as the minimum
value of j  for which dp[n-1][j] >= 0.
We only make transitions if it is possible
to do so.

https://leetcode.com/problems/minimum-number-of-refueling-stops/
(Solution 2) Done Priority queue

In some problems we don;t need to make a greedy choice at that 
spot. We can make a choc retroactively.

Here we keep going until we run out of fuel and 
we fuel when we relly need to from the biggest
fuel pump possible which we stor in a priority
queue.

We first made a observation that we should just keep
goin gand refuel if we can;t get to the next station,
the problem with this was we might need to refuel at 
earlier positions. The solution for this we go as far as 
we can. We don't really need to be able to using a car.

When we ae not able to get further we select the one 
with maximum fuel and keep going.

We don't need to make a choice right now. regarding fueling up
We can retroactively decideafterwards. 

https://leetcode.com/problems/k-inverse-pairs-array/ Done Dp

Similiar to 4, The key to seeing this type of patterns is
to realize that you are using a for loop for some iterations
and the iterations are just getting add or multiply by a constant
amount. You can maintain a prefix sum which will do this.

We reduced a cumulative sum dp to reduce one 
for loop.

Just think about how you can use a for loop, the key to seeing it is that we are
just adding certain amount of indices using a for loop which could be done
using prefixSum.

https://atcoder.jp/contests/abc265/tasks/abc265_e
(Solution 1) Done Dp

In some it might seem like there are a lot of possible state, but
it can be that a lot of states are repeaing which is not intuitive
but you don't know the exact states and constructing a 
traditional dp array might not work. In these type of questions
one can use map as a dp.

It turned out a lot states are repeating and 
there are only O(n^2) states at any given point
we used a map as a dp instead of traditional 
dp as the dp array will be humungus and a lot 
of states are kinda useless.

It could seem that there are a lof states. Try to analyse exactly the number
of unique staes in the question. Now if the dimension for the dp array is 
going huge and a lot of states will neverbe reached you can think
about using a map.

https://atcoder.jp/contests/abc265/tasks/abc265_e
(Solution 2) Done Dp

When it seems like the dimensions of a dp will go out of
bounds think about how you can represent the state where you 
want transitions from using other variables which will result in lower
bounds. We used this idea in problem 7(Different options)

We used dp[n][x][y] ans the numebr of ways 
to do n transitions such there are x first steps,
y second steps and n - (x+y) third steps. Now
we calculate ou current position and make the 
transitions.

When the dimension bounds are going out of line think about
how you can represent in another dimension which will reduce the bounds .
This happens when we are doing different type of transitions whcih can take 
us to a different place.

https://leetcode.com/problems/regions-cut-by-slashes/ Done Leetcode medium Graph

When you tried this question it seemed really hard to determine
the number of connected components because it was quite hard
to deal with '/' and '\'. We ended up partitioning the graph into
4 parts and that made it really easy to move across. We partitioned the graph into 4 parts and 

found the number ofconnected components.

When it seems hard to traverse a graph think about how you can manipulate
the graph such that it becomes easier. Here instead of taking a box as a vertex.
We partitioned the box into 4 parts and then applied dfs.

https://codeforces.com/contest/1716/problem/C Done 2000

1) The problem that involves time. You need to think that to reach 
a destination the time required will be the time required to do the 
maximum of all the things
If you need to reach a destination which has a hurdle at distance x,
the time taken will be max(distance/speed, hurdle opening time
+ distance left/speed)
2) To calculate max(a[i] +x) for a lot of x, you can just calculate
max(a[i]) and then add x while answering.

We used answer = max(prefCurTime+2*sufLength,
forwardSufAnswer + sufLength, 
backwardsSufAnswer)

When a problem involves time. You need to think that to reach 
a destination the time required will be the time required to do the 
maximum of all the things

https://codeforces.com/problemset/problem/182/D Done 1400 Strings
1) When you think about checking every thing think about the 
constraints that question imposes

Here we only need to check for prefixes whose 
length divide the length of the string

https://codeforces.com/contest/1716/problem/D Done 2000 Dp

This is similiar to multi knapsack problem. In multi knapp sack problem
>Instead of deciding how many times we need that thing whicl will
lead to logn transitions we can just give a option to do it again
Instead of going from dp[3]->dp[5], dp[7], dp[9], dp[11]
We can add dp[3] to dp[5] and when we from dp[5] to dp[7] we have 
already added dp[3] to dp[5] so this already gets accounted.

Here instead of deciding how many times we take
a particular item we decide how big of a jump we 
should make using a value. A cool question

Next time when you have to add a thing to multiples of numbers consider doing 
that to the same layer and the rest of it will take care of it itself.

https://codeforces.com/contest/1717/problem/A Done

In the questions where we have to satisfy some inequality think about
the only cases where this will be true. Most of the times there will be 
special cases like that.

Here the only possible numbers are (x, x), (x, 2x)
(x, 3x).

https://leetcode.com/problems/race-car/ Done Leetcode hard dp/BFS
When it seem like it is hard to find a topological order, think BFS.

https://codeforces.com/contest/1728/problem/D Done 1800 Game theory, dp

dp[i][j] = mini(maxi(dp[i+1][j-1], dp[i+2][j]) + s[i], maxi(dp[i][j-2], dp[i+1][j-1])+ s[j]);
In ou rinitial approach it was not obvious an dvery likely wrong the idea that the string
from maxi(dp[i+1][j-1], dp[i+2][j-1] would be the one that bob makes sure alice gets.
ALice's string doesn;t nevessaily correlate with bob.

We used dp[[i][j] as the dp regarding who wins if the
configuration was s[i...j] Now we use that approach
and deal with the cases where there is a draw 
carefully.

https://codeforces.com/contest/1728/problem/C Done 1400 greedy

One observation you can make is that you wont need to make the step more than 2 
times. 
Second observation is if two arrays are equal you won;t need to o anything
Third observation is you can see the largest number and know instantly if there
is a number that is equal to it, if not you apply the function to the number.

https://codeforces.com/contest/1729/problem/E Done 1800 Interactive

In problems which involve some probabilities or say two paths of equal probalbilities
or say "the answe ris atleast" try to come with a solution that won't work always but
will fail very very rarely.

Here we asked if there is a edge between 1 and i
about 25 times and we will fail with probability 
2^-25 which is really low.

https://cses.fi/problemset/task/1195  (Solution using 2 djkstras) Done Graph

In questions where we can play around with one edge(say {u, v} while computing 
distances. It is useful to calulate to calculate distance for every u(from source to zero) 
and from every v to target. To calculate distance for every v to target. We can run BFS
or Djikstra for the reversed graph and start from target.

Now we can consider every edge and play around.

We computed distance to every vertex u for the 
source
Then we computed distance for every vertex to n
Then for every edge (u, v) we minimised
(dist1[u] + dist2[v] + w(u, v)/2)

https://www.codechef.com/submit/REMONE Failing  1 test case
In problems where a number is added to a subaarray, rember that the difference
between adjacent elements doesn't change. Here we used it to find a missing element

https://codeforces.com/contest/1730/problem/B Done Ternary Search

Hint 1: When there is a problem in which we have to optimise a meeting point think
ternary search.
Hint 2: If there is a problem in which a bitonic function(increases then decreases or 
decreases then increases) is involved think ternry search
Hint 3: When the problem implies some kind of precision checking think binary and 
ternary search

Here we just ternary searched on the optimal position

https://codeforces.com/contest/1473/problem/D Done Segement Tree
When there are some queries and you can somehow merge 2 halves, think segment
tree.

We form a segement tree where each node consists the maxium
value 0 will atain, minimum value 0 will attain and the final value
FOr a given node answer would be maximum - minimum + 1/

https://codeforces.com/contest/1473/problem/D (Sol 2) DOne dp

When you are asked to qury(L, R) it could be that we can do it using queries(0, L-1) 
and (R + 1, n-1). If that;s the case think dp.
When the value increases or decreases by 1. The number of unique values it takes
are max - min + 1

We used two dps and merged it using
int lowerLimit = min(left.first, right.first + value[L-1]);
int upperLimit = max(left.second, right.second + value[L-1]);
and the answer is 
upperLimit - lowerLimit + 1

https://codeforces.com/contest/319/problem/B (Sol 1) Done Stack

1) When there is a simulation in which some elements are getting deleted or 
array is changing length, it is a good idea to use stack or two stacks to simulate the 
process. In this case we are not really simulating the process but a stack could be 
helpful
2) In this question we need to find the next greater element on the left as that will
be the one that will kill us or the one that kill it. It doesn;t really matter as by the time 
we will reach there someone will be there to kill us
3) When we need the next greater element or stuff like that stack is a good idea.

We set the time for initial place to -1. Now for the ith element we 
look at the top of the stack. If it is greater we know this is it
we set the timer to 0 and push it to the stack
If the element is smaller we need to find the next greater element 
and the time to reach there, now we will pop until we reach there 
and calculate the time required to reach there which is
max(timeToReach, time[S.top()])
The reason we can pop the element is because we know that 
this will kill no element on the right

You need to observe that we will get killed by the time we reach next greater element
on the left. When a question involves something liek next greater or previous grater element stack is a good idea.

https://codeforces.com/contest/319/problem/B (Sol 2) Done Set, Simulation 1) When there is a simulation, think about how you could do it fast

https://codeforces.com/contest/1738/problem/C Done Set

In questions that involve games, you need to realise what is going on.
Ask these questions:
1) Does everyone want to just maximise things for themeselves?
2) Or is the goal to make sure that the other guy doesn;'t achieve anything
You will need to use different dp for both cases

We used dp[i][j] and oddDp[i][j] to calculate if alice can get sum 
even and odd.

https://codeforces.com/contest/1739/problem/D Time Limit Exceeded Trees, Binary Search

Here it was really hard to decide at which spot you want to cut a tree. When we have 
a hard time moving forward, we shoudl think the problem in a opposite ro backward way
We can calculate how uch cuts do we need to get a tree with height atmost H. Now we
binary search for minium height with at most k operations.
Note that height possible is monotonous with number of operations so as number
of operations increases height decreases
Binary search often works when  we are asked teh minimum health equired and stuff
so be aware

https://codeforces.com/problemset/problem/363/D Done Binay Search
When it seems hard to move forward in minimise and maximise problems it is 
often a good idea to do bianry Search for the answer Here we binary searched for the maximum number of bikes

https://codeforces.com/contest/1737/problem/C Done Adhoc

When a question involves a chess board please open one on chess.com and do
some experimentation
In questions like these we shoudl always do a lot of experiments and write down 
observations
When we want to find a number that has occured just once and other has 
occured twice use xor
Be very careful of corner cases in these questions
If the problem involves chess think color

https://codeforces.com/contest/1741/problem/E Done Dp

In some problems when you are required to remove the for loop in dp problems.
It could be helpful to do both forward and from back ward transitions at the same
time.

We were using a for loop to check if if(A[j] == j - i - 1) for every j
instead of that for ever i we checked if
dp[i-A[i]-1] is true

https://cses.fi/problemset/task/1137 Done Trees, Segment Tree

In a tree when you are asked for a subtree query, you can use segment trees(overkill if 
they ask for no updates). Now L and R for the segment tree can be calculated usign the
start and end time while using dfs. Keep in mind ot not use vector in a map as it is very 
slow
Array for the segment tree can be caluclated usign preProcess order and preprocess
order can done using start time or just do it within dfs.

https://cses.fi/problemset/task/1653/ Done Dp Sometimes in order to reduce a for loop we can store 2 objects in our dp answer

Here we used pair<ll, ll> in our dp. dp.first stored the minimum 
number of elevator rides for our bitmask. dp.second stored the
minimum weight possible.

https://codeforces.com/contest/1749/problem/B Done

In problems that involve adding up some powers to adjacent elements.
Think about the end state a lot. What happens when its all said and done.
Here there would be a element at the end whose Bi won't be added.
So we just take the sum and maximse teh bi for minimal time.
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https://codeforces.com/contest/1754/problem/C1 Done
When pproblems involve subsegments. Think about how you can form one without affecting
others. you need to see to first observe when you can't make a segment.

We saw that odd lengthd won't be able to from such segments.
Now wiih even lengths every lengths os 2 will have a answer

https://codeforces.com/contest/1753/problem/C Done

This is very hard to come up with. But it really helps tot visualiz the end state.
Suppose number of zeroes is k
WHat happens? We end up with k zeroes in the first k positions
If a transition happens outside of the first k positions it doesn"t help us. So what is important 
that has happened so far. Number of zeroes in the first k positions. From here you 
can easily make transitions. Let p=2⋅(g−k)⋅(g−k)n⋅(n−1). Then dp[k]=1+dp[k]⋅(1−p)+dp[k+1]⋅p.

https://cses.fi/problemset/task/1143/ Done

A very instructive problem. When we need to find a first number that is greater than a
particular number, my idea was to do a recursive function but we will need a maxium 
of every segment quickly.

To achieve this we used segment trees, RMQ would work if there
were no updates.

https://codeforces.com/contest/1740/problem/C Done

SOmetimes it can be dangerous to make assumptions and draw geometry in a 
symmetric way so try to consider all cases. And think of the extremeties when 
mmakign figures while trying to solve geometry problems.

https://codeforces.com/problemset/problem/546/D Done

Now dp[i] be the number of rolls it takes to take us from i to i -1 difference. 
dp[i] = 1 + (n-i)/n(dp[i] + dp[i+1])

https://codeforces.com/contest/340/problem/D Done

You will have to realise that the answer will be the Longest Increasing Subsequence.
The way to see it would be that for indices i1, i2, i3 , i4, i5.....   Ai1, Ai2, Ai3....
will for a independent set if for d and e d < e and Ad < Ae. Hence proved.

https://cses.fi/problemset/task/1081 Done When the output has some limit, we can just bruteforce the answer
Here we just checked that whether a number can be gcd by
brute force.

https://codeforces.com/contest/1747/problem/C Done
In the problems that involve games, You need to start with the final state. Think
about what the final state will look like and think about the moves leading up to it.

In this problem we observed that whenever there is a 0 on the
array the side wins. SO the guy who gets to 0 first will win,
Alice will choose the minimum number on teh right side of the 
array. If it is smaller than A[1], she wins else she losses.

https://cses.fi/problemset/task/1651 Done

Whenever we update a range like add some number to the range. ALways think about
what we will do in the equivalent difference array. It can be much easier. As when we do some
thing to the range it difference stays the same except the left end and right end which could
be updated in constant time.

We create a difference array. Like [2,3, 5, 7, 9]. The difference array would be [2, 1, 2, 2, 2]
When we want to add 3 to [1, 3] it would be [2, 5, 2, -1, 2]. And to get a particular number we
just find the sum [0, i] to get the value at index i.

https://codeforces.com/contest/1750/problem/D Done Number Theory

In this question it felt liek time colpexity woudl be huge if you use inclusion exlclusion
but it turns out that number of primes would never be more than 89
Remeber that 2*3*5....9 terms > 1e9. And As A[i] will reduce by a one of the primes
every time the quotient will not taske value more than 1 more than 9 times

https://codeforces.com/contest/1750/problem/C Done Constructive Algorithms

In these type of questuion it is really important to note what is the invariant
Here it is not obviuious at all
What is happening is everytime we do the operation (11111111) is getting xxored to A^B.
I don't think I could figure this out

So if xor of the arrays is not 0000000 or 1111111 we could achieve the goal. As (111111) will 
only change the signs. So we first check if B is complemnt of A or is same.
Now we just make evry A to 0 and check if B is (00000) or (111111) . If it is the latter,
we could just do th3ese 3 operation(1, 1), (1, n),, (2, n)

When things complimentasry things are flipping in 2 AArrays check what is 
happening to the xor, product, sum oif the combuined array.
Maybe they remain constant, maybe they are getting changed by a fised constant.
Finding the invariant is key in these type of questions.

https://codeforces.com/problemset/problem/41/E Done

the n-vertex triangle-free graph with the maximum number of edges is a complete 
bipartite graph in which the numbers of vertices on each side of the bipartition
 are as equal as possible.
Our algorithm which involved always selecting the one with smallest number of edge
also worked by luck.

https://cses.fi/problemset/task/1688/ Done

This question involves euler tour. The key property of euler tour is it always goe sthe 
smalles distance from one node to other but it will also visit some other subarrays.
To find LCA we found teh finimum height in the required interval.

https://codeforces.com/contest/1225/problem/D Not  able to debug Number Theory

This was a beautiful question. We ere having a problem deealing with the prime factors that are 
already in the power of k,
For ai.aj to be x^k, for every prime p the number of times it divides ai and aj should be divisible 
by k.
To deal with the above thign we coudl just take modulo of every priem factor. Just beautiful.

Next time you have a problkem dealing with extra prime factors think about whether 
taking a gcd or modulo will help.

https://cses.fi/problemset/task/1130 Done dp., trees

When you are asked to consider every edge separately in a dp on trees question. You can have 
soem kind of prefix sum of all the edges. Then do soemthing for the particular edge and add the
remaining.

Here we considered every edge separately to calculate dp1[u]. We did
dp1[u] = max(dp1[u], dp2[v] + 1 + dp2[u] - max(dp2[v], dp1[v]))

https://cses.fi/problemset/task/1132/ Done dp, trees

A very instructive problem. It is a common technique to calculate two dp arrays for some dp on 
trees problems. Usually one array is responsible for calculating results within the subtree rooted 
at i/ The other dp array calculates result outside of the subtree rooted at i.
One key idea is when we have to consider every vertex. Maybe we need maximum of 
all the other vertexes oir sum of all the other vertices.
We can use ideas like second maximum and total sum. We caclulated the biggest  path of subtree at root i and other than at root i and took the

maximum.

https://codeforces.com/problemset/problem/193/A Done graph, construction

The key abservation is that the answer could be onyl 1 and 2. Note that we can choose a square on the 
corner which will have at most 2 neighbours and disconnect it. Now we just ran dfs fr every cell cand checked it converting it to . makes the graph 

disconnected.

In questions where it involves disconnecting graph or in aalmost any question
as yourself if there is a upper limit for the answer. Also ask yourself if there is 
a upper limit until which you would loop.

https://codeforces.com/contest/1748/problem/B Done

The key observation is that we don't need to iterate for a length more than 100 for any i. This is 
because every character can appear maximum 10 times as there are 10 distinct number

Whenever there are altin alphabets or digits involved thik about the maximum amount of times
you will need to iterate.  Think about whether the answer is capped. This is trivial

https://cses.fi/problemset/task/1139 Done Range Queries
In some range queries problems where we are not asked to updatte values. It could be a good
idea to process them in some order liek Mo's algorithm.

Here we process queries from right to left sorted with respect to left index. We update a array B such 
B[i] = 1 and if that element has already occured. we set its previous value to 0/
TO answer a query we use segment tree and calculate sum(1, 0, n-1, l, r)

The reason this works is we will never have to process a query towards right
so we will never miss anything.
SO you will need to realise is when something exists only once then having the 
leftmost index is enough.

https://codeforces.com/problemset/problem/197/A Done Games

In games problems where it seems very difficult to calculate different states, think about how you
could use symmetry arguments. In this problem we placed a circle a the center. Now for eveyr move of B there is a mirror image 

of a move of A.

Think about whether you could create a position where for every move of some player 
you will surely have move.
This isn't entirely obvious if you don't have a circle at the center but once you have it. For every move of B there is a move of A.
Note that if moves first there isn't always a move for B as there might not be enough space
but if there is move possibility for B there will always be one for A.

ake Done

In problems think about how much you can take greedily.
1) If a%b == 1 it implies that gcd(a, b) = 1
2) if gcd(a, b) == 1 then a%b will either be 1 or remainder will be coprime with n
3)If we divide a by this remainder than a/rem%b = 1.

https://codeforces.com/contest/472/problem/D Done Graph
When you have the length of al possible paths. If you take the kth minimal path, if it does not the connect
corresponding vertices in the graph created till now it must be a edge of a minimum spanning tree.

https://codeforces.com/problemset/problem/1543/C Done Probability
You should think of expected value as a dfs tree in a lot of questions. You can bruteforce through it if 
it is finite. If it is infiite you can form some recursive relation and find the value mathematically.

https://codeforces.com/contest/1543/problem/D1 Done Interactive
In interactive problems iif you have more queries than you can have think about how you will
merge them

Here initial we come up wth this 0^0^1^1^2^2^3^3
The idea was to reverse the effect of the previous query
Now we just merge them (0^0) ^ (0^1) ^ (1^2) ^ (2^3) ^ (3^4)

https://codeforces.com/contest/1766/problem/D Done Number Theory
There are no more than log2(n) prime divisors of a number n. If we know one prime divisor for every
number from 1 to n we can know ever prime divisor of a numbe in log2(n).

https://codeforces.com/contest/1762/problem/D Done Interactive
In problems where you are asked to output two values and any of them could be correct.
Think about how you could start with 2 numbers, take every number onces and eliminate one of them 

Problem - F - Codeforces Done Tree

When you are required to visit some vertices in a tree, you can eliminate
all the leaves that you are not going to visit. Need ot be careful here.
Method 2: We can just determine if a vertex is important. To do this we need to know if we have a important 
vertec in a subtree. This can be done using set or colors.

Problem - C - Codeforces Done Constructive
In questions that involve binary string to think about prefix and suffix. try to make observationswith regards to
consecutive 1 or 0s in suffix/prefix.

Problem - D - Codeforces Done Constructive

When you are makign exchanges between stuff to make things balanced. You might try a greedy approach
where if things are unbalanced you just balance them in a greedy way.
There will always be a spot for which you have 1-0 if you still have a different count of ones,
 because you have target — 1 and target + 1 count of 1s. That is all. 
Therefore it doesn't matter what order you choose to do the place swaps.

Problem - C - Codeforces Done Constructive
In problems that involve change a range to a ceratin number. Think of extrema principle i.e. focus the
biggest and smallest element. 

Here it was obsevrde that we can always change a array greater than 3 su ch the every element is a 
number.
Cases with n = 2 and n = 3 were done using brute force.

Problem - B - Codeforces Done Constructive

We could think of a invariant here after every step.
Invariant: The difference between the largest and ith largest number never increase after every step.
Now during the last round if we don't have exactly n%k flowers left, all our effort would be in vain.
This would happen when the difference between largest n%k + 1 the number doesn;t decrease ever.
This will happen if they all are equal. 
Note that this won;t if the largest number is less than rounds as it will be reduced to zero before and we 
would be able to get n%k ones

Problem - 1554B - Codeforces Done Bitmasks
1) When you are supposed ot maximise a expression, think about that is the maximum value it can take,
what is teh minimimum value it can take. Be very  fluid with the values of ai and aj.

In this question teh first observation is the value would be bigger for heavier i and j. Maximum value
this function can take is when i = n-1 and j =n. Now for osme another i to contirbute to the answer,
the maximum mvalue it can take shoudl eb greater than the minimum value that comes when 
i is n-1 and j is n.
minimum value = n-1*n - 2kn
maximum value = i*n
Now i*n > (n-1)*n - 2kn
=> i > n - 2*k -- 1

Just make observations that when teh functiontakes the maximum value
And note how will i and j contribute. Will they need to follow some precondition?

https://codeforces.com/contest/1731/problem/D Done Binary Search

1) When you have to find for a lot of queries if a submatrix or a subarray is less than a value(valeu can't 
change) you can do this.
Make a array A such that A[i][j] = 1 if grid[i][j] >= x and A[i][j] = 0 elsewhere.
Now do a prefix sum.
Now for any query, see if the sum of the submatrix or subarray is equal to the size
if YES none of the value is greater

https://codeforces.com/contest/1783/problem/B Done Constructive
1) Whenever you use a 2D problem try to solve 1D version of it
If the give problem is too hard solve a simpler one

Here in the 1D case answer is 1 n^2, 2, n^2-1, 3 n^2-3
Now to conver the answer to 2D just do a snake path, this way you will always consider all the 1D
cases. And you will have no need to consider up and below cases

https://codeforces.com/problemset/problem/1637/D Done Maths, dp Whenever you are given a expression always try to simplfy it into a easier/manageable one
https://codeforces.com/contest/1768/problem/D Done do tghi

https://codeforces.com/problemset/problem/1603/B Done Maths

In questions that involve finding n for x and y.
Do this:
1) First write some equations
2) Brute force n for different x and y.(Don't just write the first n. Write all see) Always look for the last 
and first n. These are usually the most important.
3) After seeing n try to identify a pattern. Make hypothesis and check it out /

https://codeforces.com/contest/1782/problem/D Done Maths

In this question we were trying to reduce the value of x somehow. We were able to come up the idea 
that we can the value of x that satisfies for square condition for A[i] and then try it for every number
A better idea is to check for all pairs which x wil be such that both are perfect squares
Now we can use all those x and check. Thius reduces the complexity immensely

https://www.codechef.com/problems/FTOL?tab=statement Done Dp

If you have to find a longest increasing subsequence of pairs given you can use the array in any order
You should sort the array accoridng to x and then find LIS w.r.t to second coordiinate
TO avoid sam x values sort with increasing y when x are equal

https://codeforces.com/problemset/problem/1770/C Done Maths

This problem can be proken down to: In the new array which has x added to each term, each of number 
should not be divisible by a prime number more than once
Now for every prime number we can check the remainder of all the values of A[i]. I all of them is more than
1, this can be done for everyprime number.
Not that we have to only check till prime number n/2. After that it won't be possible. If you put n values 
into more than n/2 boxes one of them is boudn to have less than 2.

Following problems coludl also be solved.
1) FInd the requried x
2) FOr a gven , find x that maximizes the number of intgers it divides.

https://www.codechef.com/problems/MININV Done Maths

1) In some L and R question it could be that R or L could be one of teh extremes.
Here it could b observed by looking at any range and notcing that increasing it upto R will only benefit us

https://codeforces.com/contest/1629/problem/D Done Trees

When you are asked whether you can construct a solution or  minimum something
One approach could be to think like this
Suppose I did find such a solution, what would it look like? What characteristics i twould have?
Can we toy around such a solution so that it remains optimal?
This usually applies on YES, NO questions

Here we did find such a solution, all teh subtrees will have value x and the value fo it would be the
value of the entire tree. Now we coan always combine 3 subtrees, its xor will remain same
So we can have either 2 or 3 subtrees.

https://codeforces.com/contest/1366/problem/D Done Number Theory

When you are asked for gcd of two number be 1. 
1) TO soem arithmetic
2) Realise that every prime factor of a number can;t divide another number

https://codeforces.com/contest/233/problem/B Done Maths

In this question, suppose that we did find x, what would it look like? What characrteristics would it have?
Here x will be small than sqrt(n). This imples that sum of digits woudl be less than 81.
So now we just iterate over all sum of digits and do some maths

https://www.codechef.com/problems/CANDIES3 Done Maths

A straightforward way will clearly not work
For a given price we can a calculate how many members will be able to buy exactly i candies.
Answer would be sum of i*pi*Ck.
To do this we will need to have a frequency array and its prefix sum
For every m we will do n/m operations

https://atcoder.jp/contests/arc154/tasks/arc154_b Done Construction

Imaging a process backwards or in reverse operations help. Instead of turning A to B, mayeb turn B to A.
In question where we are aksed to minimize number of operations involved. Maybe find a sequence 
which can stay same and other elements will change

https://codeforces.com/contest/1777/problem/D Done Maths

1) IF you fnd the sum of somethign across all states. You can possibly find teh expected value and
multiply it by all states. The idea comes from the fact the fact the expected value fo any node is 1/2
before time du.
2) The expected value of xor of k values if 1/2(k > 0). I k == 0, that value is 0.

https://codeforces.com/problemset/problem/1765/N Done Construction

Think about what the solution will look like? What charatceristics it would have.
Ideally we would like to have 1 as our first digit
It woudl have the smallest of the first k + 1 numbers.
To do this we coudl check for each 1 to 9 whether it has it.
After that it is just some implementation and rcursion

https://codeforces.com/contest/1343/problem/E Done Constructionn, graphs

What would the optimal path look like?
It will have some x such that we go from a-> x, then from x -> b, then from b->x and then from x->c
Total cost: dist(a, x) + 2*dist(b, x) + dist(c, x)
Total edges used: dist(a, x) + dist(b, x) + dist(c, x)
Now we can iterate for every x and use prefix sums

https://codeforces.com/contest/1792/problem/D Done Hashing, Trie

In this question we will have to repeatedly check whether there is a permutation which is of the form
_ _ _ 1 _ _ 2 _ _ etc. Now to do this we can do pre computation for a permutation starting from 1 to n 
Have 0 instead of _ and store them in a set or trie.

And we can just always look for it.

https://codeforces.com/contest/1312/problem/E Done dp Suppose we get the answer, now w

https://codeforces.com/contest/1787/problem/C Done Maths
When you have to maximise some parts of array to add up to something, think about extreme cases
and Dp

https://atcoder.jp/contests/arc145/tasks/arc145_a Done Construction
Think about what you cannot change. When you are required to replace with some string
There are soem indexes which you cannot change, Look out hard fo rthem.

https://codeforces.com/contest/1778/problem/D
(Solution 1) Done Dp, Maths

Let k
 be the number of indices where the characters between two strings are different and f(x)
 be the expected number of moves to make two strings equal given that the strings have x
 differences. We have to find the value of f(k)
We came up with three equations
f(0) = 0
f(n) = 1 + f(n-1)
f(1) = 1 + (n-1)/n f(2)
f(x) = 1 + (x/n)*f(x-1) + (n-x)/n*f(x+1)

Now we can represent f(i) = ai + bi*f(i+1)
From here we can find a relationship between ai+1, bi+1 and ai, bi

Simililarly we can do with ci and di such that f(i) = ci + di*f(i-1)

And eliminate f(i-1)

We will get f(i) in terma of ai, bi, ci, and di
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https://codeforces.com/contest/1778/problem/D
(Solution 2) Done Dp, Markov  chains

It can be shown that f(1) = 2^n - 1
Let's suppose that we keep doing the process. Now in steady state each state is repeated in 1/pi steps.
Here pi = 1/2^n. Now that state with zero difference wil repeat on average 2^n steps.
Now to from 0 to 1 difference we will get in 1 step always. SO to go from 1 to 0 it will take on average 
2^n - 1 steps.
Now we have f(0) = 0. f(1) = 2^n - 1. We have a relation between f(i), f(i-1), f(i-2) we can do this

https://codeforces.com/contest/1778/problem/D
(Solution 3) Done Dp/

Now dp[i] be the number of rolls it takes to take us from i to i -1 difference. 
dp[i] = 1 + (n-i)/n(dp[i] + dp[i+1]) Whenever we are supposed to reduce some stuff from i. Try to also come with 

stuff that how many steps will it take us to go from i to i-1 and then do the
sum

https://codeforces.com/contest/1787/problem/E Done Constructive

When you have to split things into some number of subsequences, think about to split them 
into maximum or minimum number of subsequences and then split or combine them
Now subsequences and subarrays of size 1, 2 and 3 are really special so look out for them always.

The idea here is we split it into pairs of a and a^x as much as possible and the remaining one is also
a subsequence with xor 0 and we merge it into one of them.
Now here is why it works
The maximum amount of sussequences possible are number of values with bits as the highest bit of x
Now for every such value a^x will be smaller than them so we can always construct as many subsequences

https://codeforces.com/problemset/problem/1365/E Done Constructive

1. Always remember that subsequences of length 1, 2, 3 are special. Always be on the lookout for them.
2. Think about what the solution will look like? What charatceristics it would have.
Now whenever this is subarray/partitions/sunsequences always think about how you can reduce it 
and if reducung doesn;t affect the solution. Just lay around it.

In this question we can see that for any subset with size k > 3 any subset of this subset of size will
have the value greater than or equal to it.
Consider any subset s
 of size k>3
. Let i
 be any number such that the i
-th bit is set in at least k−2
 elements of s
. If we pick any 3
 elements of this subset, then by Pigeonhole principle the i
-th bit would also be set in at least one of these elements! If this is not true then the there are 3
 elements in s
 which do not have the i
-th bit set, which is not possible.

https://codeforces.com/contest/1064/problem/D Done Graph

Let's say we are able to i1, j1 from i0, j0. Now jo + R - L = j1, R = L + j1 - j0. This means that whenever 
L is minimum R will also be minimum.
Intuitively think that the more the number of left steps we take, there will be more right steps.
So minimising one would minimise the other.
This could be done with 0-1 BFS. Djikstra would very likely fail.

https://atcoder.jp/contests/dp/tasks/dp_m Done Dp 1) When you adding sum of continuous segment in a dp problem. Remember prefix sum always

Problem - 478C - Codeforces Done Maths

let r <= g <= b
Observation 1: If max(r, g, b) - min(r, g, b) <= 1, answer = (r + g + b)/3
Observation 2: if b >= 2*(r + g)
answer = r + g
Now here we can guess during the contest theat answer will be r + g if condition is valid else sum/3.

Now One thing more
max(r, g, b) - secondMax(r, g, b) <= 2 if we substract 2 from maxoimum and 1 from secondMax.
Now first we take as many times 2 flowers from the highest and 1 second highest until the difference between
them is 2.

NOw we can always take 2 from maximum and 1 from secondMaximum and invariant holds.
Eventually we reach a situation where it is either (1, 1, 0) or (a, 0) where a <= 2.
This is clearly optimal.

One could come up with this using this. This is intuitive.
First make them as abalnced as possible.

Now the invariant is the beautiful part.

Take 2 from amximum and one from second maximum. 

Problem - 577B - Codeforces Done dp

When there are two number involved and the calculation depends on both. Think about whether you can
separate the test case into n > m and n <= m.
Here he case n > m can be solved usign pigeonhole principle and n <= m could be soled using dp

https://atcoder.jp/contests/dp/tasks/dp_q Done dp, segment tree

When you have to find a maximum over a range in a dp problem you can use segment tree.

THis might not always be trivial liek from 0 to i-1, it may be somethign liek for values below A[i], here you will 
have to find maximum from [0, A[i] - 1].

Longest Increasing Subsequence problem could be done this way. But we will probblye need to some
kind of coordinate compression or somehting.

Problem - 339D - Codeforces Done segment tree
When th transition type hange from every level use pair<int, int> currentRange an levels and update them 
accordingly

Problem - D - Codeforces Done Constructive

Observation 1: For full array, the answer would the adjacent dots moving towards each other.

Now for any subset the answer woul be the same.

Now think reverse, for every pair that is moving towards each ther how many such subsets woudl be there.
I think this shoudl always be there in your mind. We have to find for every subset how
many different points of stopping are there.
What if for every stopping point if we can calate all the subset s associated with it.

https://codeforces.com/contest/632/problem/C Done Soritng

When you have to order things in a certain way. Take two things, ask yourself what will be th econdition
such that first will be smaller.
here a will come before if a + b < b + a.
The thought process is similiar to exchange arguments.

Problem - 1472E - Codeforces Done Coordinate Compression

Whenever the exact value doesn;t matter but the relative ordering does, do coordinate compression first as
it can help to deal with a lot of things much easier.
In this quesiton things would be very messy indeed without coordinate compression
Always be careful while doing it maybe the ordering of x and y does matter like in this question.

https://www.codechef.com/problems/PASHA?tab=statement Done

Instead of finding good characters for every subarray. For every character c we can find the number of subarrays
it is good for. This is a very common problem solving technique.
Now for a subarray[i, j] to be good, there needs to be a  rellation and we use a standard map technique.
whenever you have to numebr of good substrings, always keep the cnt map technique in mind.
A cool idea: we need to confirm that tehre is atleast a character, this could be done by delay adding in the map
which is pretty cool.

Problem - 1554D - Codeforces Done

In these type of problems the quantity required is generally less than 3 or 4.
Now always start observing patterns in the simple stuff liek "aaaaa".
Here we saw that if teh string "aaaa.aa" is of even length.
There are even "a"
Odd "aa"
Even "aaa"
Odd "aaaa"

Now what if the length is "a...aa" odd
There are odd "a"
even "aa"

How can we combine so that result is odd.
https://leetcode.com/problems/populating-next-right-pointers-in-each-node/ Done In linked list and tree questions always take care of examples that give NULL as value

Problem - 1205B - Codeforces DOne

The key idea is that if any bit is on in more than 2 numbers, answer is 3.
Now if yyou want to find if a cycle exits between node u and node v. Just delete that edge and run bfs.
BFS will also find the smallest cycle.
Note that you can;t find all cycles, only the cycles with minimum size.

Problem - 1152C - Codeforces Done

Remeber that whenver you are required to find gcd(a + k, b+ k) it can only take value of divisors of (b - a).
Just always remember that if you are required to find gcd(a, b), it can take values of divisors of a and b.
Here we just iterated through all the divisors of  b - a. Calculated the minimum k and then got the lcm.
Laso if oyou have to find minimum k such that a + k id divisible by d.
It is (d - a%d)%d.

https://codeforces.com/problemset/problem/1784/C Done

The first observation is there are going to be useless elements and they don't don't affect the answer.
Now there is going to be array that represents the final state before we apply operation 2 in succession.
In this array B, either Bi is Bi-1 or Bi is Bi-1 + 1.
When Bi is Bi-1, that element is useles and if you observe carerefully this happens only when Ai = Bi
If there are no useless elements nswer is sum(Ai) - m*(m + 1)/2.
NOw to determine if there is useless element, we will have array B which will have value x at index x
inititally. ANd it will store x - kx where kx is number of elemnts not exceeding k. Now it is just handling 
updates which is also very tricky.

Problem - B - Codeforces Done

In these type of problems we need o form a relation using a map and then ude a very standard technique
We need to form a relation between i and j. the idea is really cool.We multiply bothsides by (ai - aj)
And then put ai on one side and aj on other side.

Problem - 1242B - Codeforces Done DSU is a standard technique to find connected components of a complement graph.

Editorial of Global Round 15 - Codeforces Done

One of the coolest question I have ever seen.
Solution Approach: Suppose there exists such a solution, what will it look like? What characteristics it will have?
Let's say there is such array b. NOw for every ai, there exists bj, bk, such that bj - bk = ai

Now this means there are n edges and n vertices. This implies there will be a cycle.
What will the cycle look like. Here bv1 - bv2 + bv - bv3...... = 0
 It will sum to zero in some order(order means order of signs), right?
Now we just iterate over all the substetes of all possible signs 3^n and check if sum is ever equal to 0.

Problem - C - Codeforces Done

Avery common technique: For every element we can just calculate the number o concatentaions it is a part of
Now to callculate the count of every element. We will nneed to store the last occurance of it and update 
accordingly.

https://www.spoj.com/problems/DSUBSEQ/ dONE

First we will solve this question when all characters are different. At every point we can choose whetehr
to take this character or not so answer dp[i] = 2**i. Now the problem occurs when there is a repeating 
character. To deal with that we store the position of a the last occuring charcater and do
dp[i] -= 2*dp[last[i] - 1] since these will get repeated.w

Problem - D - Codeforces Done

A very educational problem. 
When you have to find some subarray and maximise something relatted.
You can possibly create a function that depends on R, L. Now you can create f(L) store it in a multiset.
Here we ocnsidered two type of cases 
1st Where length is not greater than k
2nd where length is greater than k
We solved these 2 cases using multiset
So yeh always remember if you have to maximise some subarray, wriite  afunction, involving it
and the do it

https://codeforces.com/contest/1794/problem/D Done

The main problem was on how to compute the sum. We used dp to do that. dp[i][j] represents that
we select j of the ith numbers to be prime numbers that represents the factorisation.

https://codeforces.com/contest/1800/problem/F Done

I would say you were on the right path.
Lesson 1: If you want to check if the given number of things exists in a two sets.
Take or and see if it equals.
Here we need two sums to be odd.
This would only be possible if one is odd and one is even
We take xor in this case.
If they are both odd or even we get zero else we get 1.

Lesson 2: If we want to store information that if a characters occurs and if it does it occurs even number 
of times we can use two integers to represent it.

https://www.codechef.com/problems/C8KBFTREE Done

A very cool application of pigeonhole principle.
xorValue of any path would be between 0 and 2^20. So if we get more than 2^20 paths one of them 
is bound to match Easy implementation details

So if we have to found some stuff of same value. Think about whether that value
is bounded in some way. If yes you can generate that thin gmore than that
and by pigeonhole principle you have your answer.

https://atcoder.jp/contests/arc060/tasks/arc060_b Done

1) You can see that n is 10^11. So maybe the algorithm has something to do with sqrt(n).
we can iterate for all b less than sqrt(n) easily.
2) Now what if b is greater than sqrt(n). We can conclude that k <= 1. Now for k == 1, d1 can take values upto sqrt(n)
Now just iterate.

https://codeforces.com/contest/1787/problem/E
https://codeforces.com/problemset/problem/1365/E
https://codeforces.com/contest/1064/problem/D
https://atcoder.jp/contests/dp/tasks/dp_m
https://codeforces.com/problemset/problem/478/C
https://codeforces.com/problemset/problem/577/B
https://atcoder.jp/contests/dp/tasks/dp_q
https://codeforces.com/problemset/problem/339/D
https://codeforces.com/contest/1788/problem/D
https://codeforces.com/contest/632/problem/C
https://codeforces.com/problemset/problem/1472/E
https://www.codechef.com/problems/PASHA?tab=statement
https://codeforces.com/problemset/problem/1554/D
https://leetcode.com/problems/populating-next-right-pointers-in-each-node/
https://codeforces.com/problemset/problem/1205/B
https://codeforces.com/problemset/problem/1152/C
https://codeforces.com/problemset/problem/1784/C
https://codeforces.com/contest/1188/problem/B
https://codeforces.com/problemset/problem/1242/B
https://codeforces.com/blog/entry/93199
https://codeforces.com/contest/1789/problem/C
https://www.spoj.com/problems/DSUBSEQ/
https://codeforces.com/contest/1796/problem/D
https://codeforces.com/contest/1794/problem/D
https://codeforces.com/contest/1800/problem/F
https://www.codechef.com/problems/C8KBFTREE
https://atcoder.jp/contests/arc060/tasks/arc060_b


https://codeforces.com/contest/1656/problem/D
https://codeforces.com/problemset/problem/1747/D
Problem - D - Codeforces
Problem - D - Codeforces

https://codeforces.com/contest/1656/problem/D
https://codeforces.com/problemset/problem/1747/D
https://codeforces.com/contest/1787/problem/D
https://codeforces.com/contest/1786/problem/D


1 Done
2 Done
3 Done
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26



Problems Links(Number Theory) Status Last Attempted Problem Links(Combinatorics) Status Problem LinksCSES(DP) Status Last Attempted and Total Attempts
https://codeforces.com/problemset/problem/1514/C Done 05/11/2022 https://cses.fi/problemset/task/1715 Done
https://codeforces.com/contest/1225/problem/D Not Done https://cses.fi/problemset/task/1716 Done
https://codeforces.com/contest/1499/problem/D Not Done https://cses.fi/problemset/task/1717 Done
https://codeforces.com/problemset/problem/1536/C Not Done https://codeforces.com/problemset/problem/888/D Done
https://codeforces.com/contest/1349/problem/A Not Done https://codeforces.com/contest/1462/problem/E2 Done
https://cses.fi/problemset/task/1082 Done https://dmoj.ca/problem/bbc08h
https://cses.fi/problemset/task/1081 Done https://codeforces.com/problemset/problem/1606/E Done

https://codeforces.com/problemset/problem/1666/F

Problem Links (Dp on Trees)
https://atcoder.jp/contests/dp/tasks/dp_p Done
http://www.usaco.org/index.php?page=viewproblem2&cpid=766#

https://codeforces.com/problemset/problem/1514/C
https://cses.fi/problemset/task/1715
https://codeforces.com/contest/1225/problem/D
https://cses.fi/problemset/task/1716
https://codeforces.com/contest/1499/problem/D
https://cses.fi/problemset/task/1717
https://codeforces.com/problemset/problem/1536/C
https://codeforces.com/problemset/problem/888/D
https://codeforces.com/contest/1349/problem/A
https://codeforces.com/contest/1462/problem/E2
https://cses.fi/problemset/task/1082
https://dmoj.ca/problem/bbc08h
https://cses.fi/problemset/task/1081
https://codeforces.com/problemset/problem/1606/E
https://codeforces.com/problemset/problem/1666/F
https://atcoder.jp/contests/dp/tasks/dp_p
http://www.usaco.org/index.php?page=viewproblem2&cpid=766#


Todo Total Attempts Last Attempt Status Total Attempts Last Attempt
Leetcode Codeforces Errichto Youtube Atcoder Codechef Facebook Hacker cup Codeforces Articles SOME/3blue1brown CSES KickStart Codechef

Code the question from 11.09.2022 Class 10.2 B Trees and B+ Trees. How they are useful in Databases - YouTube https://atcoder.jp/contests/abc164/tasks/abc164_d https://www.codechef.com/submit/REMONE https://www.facebook.com/codingcompetitions/hacker-cup/2022/round-2/problems/B https://codeforces.com/blog/entry/103130 https://www.youtube.com/watch?v=rZ9zgssPDmo Round G Problem D https://www.codechef.com/submit/MAX1S
https://leetcode.com/problems/max-value-of-equation/  Priority queue 1 17.08.2022 Code the question from 4.09.2022 Class 3.4 Huffman Coding - Greedy Method - YouTube https://atcoder.jp/contests/abc210/tasks/abc210_d https://www.codechef.com/submit/MODEQ https://www.facebook.com/codingcompetitions/hacker-cup/2022/round-2/problems/C https://cses.fi/problemset/task/1691 https://www.codechef.com/submit/MULTHREE
https://leetcode.com/problems/maximum-average-subarray-i/ 1 17.08.2022 https://codeforces.com/contest/1718/problem/A2 1 17.08.2022 https://atcoder.jp/contests/abc270/tasks/abc270_e https://www.codechef.com/submit/PYTHAGORAS
https://leetcode.com/problems/maximum-average-subarray-ii/ 1 17.08.2022 https://codeforces.com/contest/1712/problem/D 1 17.08.2022 https://www.codechef.com/submit/ROOTTREE
https://leetcode.com/problems/find-the-shortest-superstring/ 1 17.08.2022 https://codeforces.com/problemset/problem/276/C Using Segment tree 1 17.08.2022 https://www.codechef.com/submit/EQLIS
https://leetcode.com/problems/find-array-given-subset-sums/ 1 17.08.2022 https://codeforces.com/contest/1717/problem/D 1 17.08.2022 https://www.codechef.com/problems/COLORS
https://leetcode.com/problems/unique-paths-iii/ 1 17.08.2022 1 17.08.2022 https://www.codechef.com/problems/LAZYANC?tab=statement
https://leetcode.com/problems/maximum-product-subarray/ 1 17.08.2022 https://codeforces.com/problemset/problem/98/B 1 16.08.2022
https://leetcode.com/problems/substring-with-concatenation-of-all-words/ 1 17.08.2022 https://codeforces.com/contest/1088/problem/D
https://leetcode.com/problems/distinct-subsequences-ii/solution/(Understand the other Solution) 1 17.08.2022
https://leetcode.com/problems/word-search-ii/ 1 17.08.2022 https://codeforces.com/problemset/problem/264/B
https://leetcode.com/problems/k-inverse-pairs-array/ 1 17.08.2022 https://codeforces.com/gym/398723/problem/D
https://leetcode.com/problems/count-of-smaller-numbers-after-self/ 1 17.08.2022 https://codeforces.com/contest/1733/problem/D2
https://leetcode.com/problems/count-of-range-sum/(Do it using segment trees too) 1 17.08.2022 https://codeforces.com/problemset/problem/229/B
https://leetcode.com/problems/reverse-pairs/ 1 17.08.2022
https://leetcode.com/problems/best-position-for-a-service-centre/ 1 17.08.2022 https://codeforces.com/problemset/problem/111/B
https://leetcode.com/problems/rank-transform-of-a-matrix/ 1 17.08.2022 https://codeforces.com/contest/1730/problem/D
https://leetcode.com/problems/longest-increasing-path-in-a-matrix/(Explore other solutions) 1 17.08.2022 https://codeforces.com/contest/1730/problem/B Done(Understand all the solutions)
https://leetcode.com/problems/split-array-into-consecutive-subsequences/ 1 17.08.2022 https://codeforces.com/problemset/problem/494/B
https://leetcode.com/problems/parsing-a-boolean-expression/ 1 17.08.2022 https://codeforces.com/problemset/problem/400/D
https://leetcode.com/contest/weekly-contest-307/problems/find-the-k-sum-of-an-array/ 1 17.08.2022 https://codeforces.com/problemset/problem/319/B Stack solution done, understand set solution
https://leetcode.com/contest/biweekly-contest-85/problems/shifting-letters-ii/ 1 17.08.2022 https://codeforces.com/contest/319/problem/A
https://leetcode.com/contest/biweekly-contest-85/problems/maximum-segment-sum-after-removals/ 1 17.08.2022 https://codeforces.com/problemset/problem/451/D
https://leetcode.com/problems/implement-stack-using-queues/ 1 17.08.2022 https://codeforces.com/problemset/problem/486/D
https://leetcode.com/problems/implement-queue-using-stacks/ 1 17.08.2022 https://codeforces.com/problemset/problem/359/D
https://leetcode.com/problems/design-circular-queue/ 1 17.08.2022 https://codeforces.com/problemset/problem/279/D 2200

1 17.08.2022
https://leetcode.com/problems/find-minimum-in-rotated-sorted-array-ii/ 1 17.08.2022 https://codeforces.com/problemset/problem/551/C 2200
https://leetcode.com/problems/range-sum-query-2d-mutable/ 1 17.08.2022 https://codeforces.com/problemset/problem/358/D
https://leetcode.com/problems/race-car/  Do it using both dp and djikstra 1 17.08.2022
https://leetcode.com/problems/substring-with-largest-variance/ 1 17.08.2022 https://codeforces.com/contest/1736/problem/C2
https://leetcode.com/problems/design-in-memory-file-system/ 1 17.08.2022 D
https://leetcode.com/problems/number-of-ships-in-a-rectangle/ 1 17.08.2022
https://leetcode.com/problems/substring-with-concatenation-of-all-words/ 1 17.08.2022 https://codeforces.com/contest/1746/problem/D
https://leetcode.com/problems/palindrome-pairs/ https://codeforces.com/contest/1743/problem/E
https://leetcode.com/problems/minimum-cost-to-connect-two-groups-of-points/ https://codeforces.com/problemset/problem/478/C

https://codeforces.com/problemset/problem/427/C

https://codeforces.com/contest/271/problem/D
https://codeforces.com/contest/776/problem/D
https://codeforces.com/contest/1753/problem/B
https://codeforces.com/contest/1753/problem/C Inverse mdulo stuff left. Reasoning done
https://codeforces.com/contest/1702/problem/F
https://codeforces.com/problemset/problem/109/C

https://codeforces.com/problemset/problem/461/B

https://codeforces.com/problemset/problem/453/B
https://codeforces.com/contest/1499/problem/D
https://codeforces.com/contest/1349/problem/A
https://codeforces.com/contest/1747/problem/D

https://codeforces.com/problemset/problem/501/C

https://codeforces.com/problemset/problem/231/B
https://codeforces.com/problemset/problem/794/C
https://codeforces.com/contest/1036/problem/C Digit dp
https://codeforces.com/contest/1761/problem/D
https://codeforces.com/contest/1761/problem/E
https://codeforces.com/problemset/problem/1761/D Combinatorics

https://codeforces.com/problemset/problem/1543/D1 Done
https://codeforces.com/problemset/problem/1543/C Done
https://codeforces.com/problemset/problem/1542/C Done
https://codeforces.com/problemset/problem/1539/D Done
https://codeforces.com/problemset/problem/1538/F
https://codeforces.com/problemset/problem/1538/D
https://codeforces.com/problemset/problem/1537/E1
https://codeforces.com/problemset/problem/1537/D
https://codeforces.com/problemset/problem/1535/D
https://codeforces.com/contest/1036/problem/C Digit dp

https://codeforces.com/contest/1762/problem/C Done
https://codeforces.com/contest/1762/problem/D# Done

https://codeforces.com/contest/1634/problem/D Similiar to 1762C

https://codeforces.com/contest/1774/problem/E

https://codeforces.com/contest/1763/problem/D
https://codeforces.com/contest/1763/problem/E
Problem - 1492D - Codeforces
https://www.spoj.com/problems/FACT0/
https://www.spoj.com/problems/FACT1/
https://www.spoj.com/problems/FACT2/

Problemset - Codeforces

Problem - 1556C - Codeforces

Problem - 1554C - Codeforces

https://codeforces.com/contest/1731/problem/D Do it using RMQ too
https://codeforces.com/contest/1731/problem/E

https://codeforces.com/problemset/problem/1772/D
https://codeforces.com/problemset/problem/1772/E
https://codeforces.com/problemset/problem/1772/F

https://codeforces.com/problemset/problem/1773/A
https://codeforces.com/problemset/problem/1770/C
https://codeforces.com/problemset/problem/1770/D
https://codeforces.com/problemset/problem/1770/E

https://codeforces.com/contest/1783/problem/D
https://codeforces.com/contest/1775/problem/D
https://codeforces.com/contest/1775/problem/E

Next(Important)
https://www.codechef.com/problems/SUMDIV2?tab=statement
Without Dichantine equations and with it(Fully understand it)
https://www.codechef.com/problems/FTOL
https://www.codechef.com/problems/MINORPATH
https://www.codechef.com/problems/GGTREE

https://codeforces.com/contest/1775/problem/E
https://codeforces.com/contest/1783/problem/D

https://codeforces.com/problemset/problem/1707/A
https://codeforces.com/problemset/problem/1603/B

https://codeforces.com/contest/1775/problem/E

https://codeforces.com/problemset/problem/1775/E
https://codeforces.com/problemset/problem/1783/D
https://codeforces.com/problemset/problem/1714/F
https://codeforces.com/problemset/problem/1665/D
https://codeforces.com/problemset/problem/1646/D

To do next

https://atcoder.jp/contests/arc154/tasks/arc154_c
https://atcoder.jp/contests/arc154/tasks/arc154_d
https://atcoder.jp/contests/arc154/tasks/arc154_b CHeck out other solution

https://codeforces.com/problemset/problem/1765/D
https://codeforces.com/contest/1064/problem/D
https://atcoder.jp/contests/arc154/tasks/arc154_a Simpler solution
https://codeforces.com/contest/1790/problem/F
https://www.codechef.com/problems/MISREP

Done
https://codeforces.com/contest/1787/problem/D

https://codeforces.com/contest/1790/problem/F
https://codeforces.com/problemset/problem/1747/D

https://codeforces.com/problemset/problem/20/C
https://codeforces.com/problemset/problem/478/C
https://codeforces.com/problemset/problem/1244/D
https://codeforces.com/problemset/problem/1334/D
https://codeforces.com/problemset/problem/242/C
https://codeforces.com/problemset/problem/1283/D
https://codeforces.com/problemset/problem/1486/C2
https://codeforces.com/problemset/problem/1365/E

Problem - 1375D - Codeforces
Problem - 1328D - Codeforces
Problem - 448D - Codeforces
Problem - 20C - Codeforces

https://www.codechef.com/problems/PASHA

Problem - 1349A - Codeforces
Problem - 1B - Codeforces
Problem - 1497C2 - Codeforces

Problem - D - Codeforces
https://codeforces.com/contest/1632/problem/C
Problem - D - Codeforces

Problem - E - Codeforces (After studying HLD)
Problem - F - Codeforces (After studying HLD)

Problem - 1338B - Codeforces Cool tree problem
Problem - D - Codeforces

https://codeforces.com/contest/1242/problem/C
Attempt it after learning the 3^n trick from 
atcoder dp.

https://www.codechef.com/problems/BALSUFF

Problem - E - Codeforces After SPOJ lite switching
SPOJ.com - Problem LITE Done
Problem - 1799D2 - Codeforces
Problem - 1799E - Codeforces

Problem - F - Codeforces
Problem - G - Codeforces

https://atcoder.jp/contests/agc004/tasks/agc004_b
https://atcoder.jp/contests/arc060/tasks/arc060_a
https://codeforces.com/contest/1802/problem/E
https://codeforces.com/contest/1802/problem/F

https://codeforces.com/problemset/problem/1801/C
https://codeforces.com/problemset/problem/1801/D
https://codeforces.com/problemset/problem/1801/D

https://codeforces.com/blog/entry/9722

https://atcoder.jp/contests/abc295/tasks/abc295_e
https://atcoder.jp/contests/abc295/tasks/abc295_f
https://atcoder.jp/contests/abc295/tasks/abc295_g

https://codeforces.com/contest/1809/problem/C
https://codeforces.com/contest/1809/problem/D
https://atcoder.jp/contests/abc294/tasks/abc294_f

https://codeforces.com/contest/1798/problem/C
https://codeforces.com/contest/1798/problem/D

https://www.youtube.com/watch?v=aZjYr87r1b8
https://atcoder.jp/contests/abc164/tasks/abc164_d
https://www.codechef.com/submit/REMONE
https://www.facebook.com/codingcompetitions/hacker-cup/2022/round-2/problems/B
https://codeforces.com/blog/entry/103130
https://www.youtube.com/watch?v=rZ9zgssPDmo
https://www.codechef.com/submit/MAX1S?tab=solution
https://www.youtube.com/watch?v=co4_ahEDCho
https://atcoder.jp/contests/abc210/tasks/abc210_d
https://www.codechef.com/submit/MODEQ
https://www.facebook.com/codingcompetitions/hacker-cup/2022/round-2/problems/C
https://cses.fi/problemset/task/1691
https://www.codechef.com/submit/MULTHREE
https://leetcode.com/problems/maximum-average-subarray-i/
https://codeforces.com/contest/1718/problem/A2
https://atcoder.jp/contests/abc270/tasks/abc270_e
https://www.codechef.com/submit/PYTHAGORAS
https://leetcode.com/problems/maximum-average-subarray-ii/
https://codeforces.com/contest/1712/problem/D
https://www.codechef.com/submit/ROOTTREE
https://leetcode.com/problems/find-the-shortest-superstring/
https://www.codechef.com/submit/EQLIS
https://leetcode.com/problems/find-array-given-subset-sums/
https://codeforces.com/contest/1717/problem/D
https://www.codechef.com/problems/COLORS
https://leetcode.com/problems/unique-paths-iii/
https://www.codechef.com/problems/LAZYANC?tab=statement
https://leetcode.com/problems/maximum-product-subarray/
https://codeforces.com/problemset/problem/98/B
https://leetcode.com/problems/substring-with-concatenation-of-all-words/
https://codeforces.com/contest/1088/problem/D
https://leetcode.com/problems/word-search-ii/
https://codeforces.com/problemset/problem/264/B
https://leetcode.com/problems/k-inverse-pairs-array/
https://codeforces.com/gym/398723/problem/D
https://leetcode.com/problems/count-of-smaller-numbers-after-self/
https://codeforces.com/contest/1733/problem/D2
https://codeforces.com/problemset/problem/229/B
https://leetcode.com/problems/reverse-pairs/
https://leetcode.com/problems/best-position-for-a-service-centre/
https://codeforces.com/problemset/problem/111/B
https://leetcode.com/problems/rank-transform-of-a-matrix/
https://codeforces.com/contest/1730/problem/D
https://codeforces.com/contest/1730/problem/B
https://leetcode.com/problems/split-array-into-consecutive-subsequences/
https://codeforces.com/problemset/problem/494/B
https://leetcode.com/problems/parsing-a-boolean-expression/
https://codeforces.com/problemset/problem/400/D
https://leetcode.com/contest/weekly-contest-307/problems/find-the-k-sum-of-an-array/
https://codeforces.com/problemset/problem/319/B
https://leetcode.com/contest/biweekly-contest-85/problems/shifting-letters-ii/
https://codeforces.com/contest/319/problem/A
https://leetcode.com/contest/biweekly-contest-85/problems/maximum-segment-sum-after-removals/
https://codeforces.com/problemset/problem/451/D
https://leetcode.com/problems/implement-stack-using-queues/
https://codeforces.com/problemset/problem/486/D
https://leetcode.com/problems/implement-queue-using-stacks/
https://codeforces.com/problemset/problem/359/D
https://leetcode.com/problems/design-circular-queue/
https://codeforces.com/problemset/problem/279/D
https://leetcode.com/problems/find-minimum-in-rotated-sorted-array-ii/
https://codeforces.com/problemset/problem/551/C
https://leetcode.com/problems/range-sum-query-2d-mutable/
https://codeforces.com/problemset/problem/358/D
https://leetcode.com/problems/substring-with-largest-variance/
https://codeforces.com/contest/1736/problem/C2
https://leetcode.com/problems/design-in-memory-file-system/
https://codeforces.com/contest/1736/problem/D
https://leetcode.com/problems/number-of-ships-in-a-rectangle/
https://leetcode.com/problems/substring-with-concatenation-of-all-words/
https://codeforces.com/contest/1746/problem/D
https://leetcode.com/problems/palindrome-pairs/
https://codeforces.com/contest/1743/problem/E
https://leetcode.com/problems/minimum-cost-to-connect-two-groups-of-points/
https://codeforces.com/problemset/problem/478/C
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1) If the given problem is too hard, solve an easier one.

2) Techniques in which we do some operations

-> Think about the process in reverse if it is hard to 
think i forward direction
-> Think about the final state
-> Think about each operation individually and see 
if two operations combined give rise to some 
different operation
3) When questions involve time you will very likely need to take maximum of stuff
4) When problem ask for N <= 40 but you can do N <= 20, Try MEET IN THE MIDDLE
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