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✓ Writer
– 99asdfg
– mskim17
– bnb2011
– ekwoo
– leo020630
– jbh0224
– andrew1010
– queued_q

✓ Tester

– hyperbolic
– lky7674
– mjhmjh1104
– nick832
– slah007
– tony9402
– utilforever
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Junior Division Problem Difficulty Intention Writer
A Raid the Pink Bean Easy jbh0224
B Good LuckHave Fun Easy leo020630
C Reserved Seat 1 Easy 99asdfg
D Double Up Easy bnb2011
E UDPStack Medium leo020630
F HyundaiMobis Autonomous Medium leo020630

Driving Testing 1
G Twitch Plays Pokemon Medium queued_q
H Landscape Painting Hard leo020630
I Course Registration Hard 99asdfg
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Senior Division Problem Difficulty Intention Writer
A Raid the Pink Bean Easy jbh0224
B Good LuckHave Fun Easy leo020630
C Double Up Easy bnb2011
D HyundaiMobis Autonomous Medium leo020630

Driving Testing 2
E Reserved Seat 2 Medium 99asdfg
F MovingWalkway Hard leo020630
G Course Registration Hard 99asdfg
H Hyper Tree Problem Hard bnb2011
I Ponix andDalgoo Hard bnb2011
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1A/2A. RaidthePinkBean
implementation
Difficulty Intention – Easy

✓ Statistics:
– Junior: 29Submissions, 17Accepted, AC rates - 58.621%
– Senior: 46Submissions, 28Accepted, AC rates - 60.870%

✓ First Solve:
– Junior:김재환POSTECH, 4min.
– Senior:김경민POSTECH, 2min.

✓ Writer: jbh0224



1A/2A. Raid the Pink Bean
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✓ Since the time interval of eachmascot’s skill is less than or equal to thedamage it
deals, the damageper second that eachmascot is greater than or equal to 1.

✓ Therefore, themaximum time todefeat PinkBin is approximately 5000/3, sowe
can solve it using a loop statement.

✓ Increasing the timeby 1 secondat a time, themascot that needs to use a skill at
the currentmoment,whether Yunee, Dalgoo, or Ponix, decreasesPinkBin’s
health by using their skill.

✓ Whether a skill should be used at the currentmoment canbedeterminedby
checking if the remainder of the current timedividedby theperiodC is 0.

✓ WhenPinkBin’s health be less thanor equal to 0, print the current time.
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1B/2B. GoodLuckHaveFun
bruteforcing
Difficulty Intention – Easy

✓ Statistics:
– Junior: 38Submissions, 14Accepted, AC rates - 36.842%
– Senior: 58Submissions, 23Accepted, AC rates - 39.655%

✓ First Solve:
– Junior:김재환POSTECH, 11min.
– Senior:이유담POSTECH, 8min.

✓ Writer: Leo Jangleo020630



1B/2B. Good Luck Have Fun
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✓ Let’s fix the number of stems tobeused asX. X is an integer ranging fromA to
1000 inclusive.

✓ For the fixedX, the number of additional leaves that need to beused, denoted as
f(X), is as follows:
– if 3X ≤ B ≤ 4X: f(X) = 0

– ifB < 3X: f(X) = 3X −B

✓ Wedonot consider the casewhere 4X < B as it is not possible.

✓ Therefore, for allA ≤ X ≤ 1000, the answer is theminimumvalue of the sumof
the number of stemsand leaves that need to beused,min(X −A+ f(X)).

✓ The time complexity isO (1000T ).

✓ Furthermore,with somecaseworks, each case canbe solvedO (1).
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2C. ReservedSeat1
greedy, sorting
Difficulty Intention – Easy

✓ Statistics:
– Junior: 31 Submissions, 17Accepted, AC rates - 54.839%

✓ First Solve:
– Junior:김재환POSTECH, 21min.

✓ Writer:김도훈99asdfg



2C. Reserved Seat 1
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✓ Asevery height in problemare calculatedby (Seat height +Student’s height),we
can assume that every student’s height isD × imore taller.

✓ After increasing every students’height byD × i, LetHi,j be the height of j-th
shortest student in i-th row.

✓ In this case,H1,1 < H2,1 < · · · < HN,1must be satisfied to assign every students
while satisfying the condition.
– IfHi,1 ≥ Hi+1,1 is true, then every students in i-th row is taller than or equal to

Hi+1,1 by thedefinition ofHi,j , which leads the studentHi+1,1 can’t be
assignedwhile satisfying the condition.



2C. Reserved Seat 1
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✓ Furthermore,H1,2 < H2,2 < · · · < HN,2must be satisfied, too.
– IfHi,2 ≥ Hi+1,2 is true, every students in i-th rowexcludingHi,1 is taller than or
equal toHi+1,2. Thus, at least one students of heightHi+1,2 orHi+1,1will be
shorter or equal to the front row’s student.

✓ Aswe further expand this idea toHi,3,Hi,4, · · · ,Hi,M , we canprove that
H1,j < H2,j < · · · < HN,j must stand for every j in order to assign every students.

✓ Ifwe check the condition after sorting every rowbyheight of students,we can
solve the problemof time complexityO (NM logM).
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1E. ReservedSeat2
greedy, sorting, combinatorics
Difficulty Intention –Medium

✓ Statistics:
– Senior: 20Submissions, 8Accepted, AC rates - 40.000%

✓ First Solve:
– Senior:권찬우POSTECH, 53min.

✓ Writer:김도훈99asdfg



1E. Reserved Seat 2
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✓ SameasReservedSeat 1 problem, letHi,j be the height of j-th shortest student
in i-th row.

✓ As seen in the solution of ReservedSeat 1,we can just print 0 if the condition
H1,j < H2,j < · · · < HN,j is not satisfied.

✓ If the condition abovehas satisfied,we can confirm that even if only the student in
the preceding row is shorter, then every other student in front of them is shorter.

✓ Therefore,we can calculate every number of cases only by considering the
student right in front of them,



1E. Reserved Seat 2
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✓ Let’s assign the students starting from the front row.
✓ First row’s student canbe assigned in any order, sowehaveM ! number of cases
to assign.

✓ Number of seatswhere a studentwith heightH2,kcanbeplaced is equal to the
number of studentswith heightHi,j < H2,k.

✓ SinceH2,k−1 ≤ H2,k, the seats that canbe assignedby the studentwith height
H2,k is always include the seatswith heightH2,k−1.

✓ Therefore,we can calculate the number of cases to assign 2-nd rowby
multiplying (number of student that satisfyH1,j < H2,k)− (k − 1) sequentially.



1E. Reserved Seat 2
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✓ Number of cases to assign students canbe calculatedby considering the
preceding rowonly,we can calculate the answer by repeating themultiplication
from 2-nd row toN-th row, andmultiply byM !which is the number of cases to
assign the first row.

✓ Number ofHi,j < Hi+1,k canbe foundby twopointer or binary search,we can
solve the problemby time complexityO (NM)orO (NM logNM).
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1C/2D. DoubleUp
math, ad_hoc
Difficulty Intention – Easy

✓ Statistics:
– Junior: 39Submissions, 14Accepted, AC rates - 35.897%
– Senior: 42Submissions, 24Accepted, AC rates - 57.143%

✓ First Solve:
– Junior:김재환POSTECH, 41min.
– Senior:이유담POSTECH, 10min.

✓ Writer: ShinwookParkbnb2011



1C/2D. Double Up
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✓ Every positive integer canbeexpressed in the formofAi = 2ai × bi (bi is odd).
✓ WhenDalgoodoubles a number, the value of bi remains unchanged, andonly ai
increasesby 1.

✓ Therefore, if twonumbersAi andAj(Ai < Aj)have bi = bj , thenwecanmake the
twonumbers equal by applying the operation toAi aj − ai times. Conversely, if
bi ̸= bj , we cannotmake the twonumbers equal nomatter howweapply the
operation.



1C/2D. Double Up
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✓ Nowwecan see that themaximumfrequencyof themost frequently occurring
number is equal to themaximum frequencyof bi.

✓ Divide allAi until they are no longer divisible by 2 to obtain bi. Then, the answer to
the problemwill be themaximum frequencyof bi.

✓ Depending on the implementation, the problemcanbe solved inO (N logmaxAi)

orO (N logN logmaxAi) time.
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2E. UDPStack
greedy, stack
Difficulty Intention –Medium

✓ Statistics:
– Junior: 61 Submissions, 5Accepted, AC rates - 8.197%

✓ First Solve:
– Junior:곽민성POSTECH, 59min.

✓ Writer: Leo Jangleo020630



2E. UDP Stack
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✓ Observation 1.
– Obviously, havingmore empty stacks is better.

✓ Observation 2.
– Whenweopen thebottomof a stackwith inserted elements, all stored
elements to fall down together.

– So the elements stored in a stackmust be contiguous.



2E. UDP Stack
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✓ Observation3.
– If a closed stack is openedusing operation 2, it canbe re-openedusing
operation 2 again.

– Therefore, it’s acceptable to assume that the stackwith its bottomopened is
always the same. Let’s call this stack theU-stack for convenience.

✓ Basedon these facts,we candevise a greedy strategy.



2E. UDP Stack
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✓ Let’s assume thatwehave completed sorting bydropping the numbers up to x
through the stack,with x initialized to 0.

✓ Also, let’s denote the front element of permutationA as a, the top element of the
D-stack as d, and the top element of theP-stack as p. If the stack is empty,we
define the value of dor p as ∅.



2E. UDP Stack
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✓ 1) a = x+ 1

– In this case, inserting a into theU-stack anddropping it immediately is optimal.

✓ 2) a = d+ 1or a = p+ 1 (d, p ̸= ∅)
– In this case, storing a in the corresponding stack is optimal.

✓ 3) d = ∅or p = ∅
– In this case, storing a in an empty stack is optimal.



2E. UDP Stack
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✓ If noneof the above cases are satisfied and a cannot be inserted, it’s impossible
to rearrange thepermutation in ascending order.

✓ By repeating this selection process, if at any point the bottomelement of either
theD-stack or theP-stack is x+ 1, we simply open the corresponding stack and
drop the element.

✓ Andduring theprocess, appropriately change the value of x.

✓ The time complexity isO (N)per each test case.
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2F. HyundaiMobisAutonomousDriving
Testing1
greedy, implementation, case_work
Difficulty Intention –Medium

✓ Statistics:
– Junior: 37Submissions, 2Accepted, AC rates - 5.405%

✓ First Solve:
– Junior:곽민성POSTECH, 91min.

✓ Writer: Leo Jangleo020630



2F. Hyundai Mobis Autonomous Driving Testing 1
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✓ Let’s handle the case of impossible to complete driving first.
✓ Tocomplete driving is impossible if both cells in a columnare obstacles or if there
are obstacles arrangeddiagonally.

✓ Note thatwhenK > 1, theremaybe caseswhere theN th columnand the 1st
columnof the sample driving track are diagonally connected.



2F. Hyundai Mobis Autonomous Driving Testing 1
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✓ Let’s calculate the number of operations used for eachmethod.
✓ Move straight obviously occursNK − 1 times. Let’s focus ondetermining the
number of lane changes.

✓ It’s optimal to drive straight until just before encountering anobstacle and then
change lanes.



2F. Hyundai Mobis Autonomous Driving Testing 1
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✓ Assuming there are T obstacles on the completeddemonstration driving track,
let’s denote the sequence representing the rownumbers of the obstacles as
R1, · · · , RT .

✓ Thenumber of occurrenceswhereRi ̸= Ri+1 is the number of lane changes. Note
that due to the large value ofK, we cannot directly store the sequence.

✓ Ifwedenote the answer for the sequenceR representing the sample driving track
asX, thenX ×K is the final answer. IfRT ̸= R1, we need to addK − 1 to this.

✓ The time complexity isO (N).
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1D. HyundaiMobisAutonomousDriving
Testing2
greedy, implementation, case_work
Difficulty Intention –Medium

✓ Statistics:
– Senior: 93Submissions, 10Accepted, AC rates - 10.753%

✓ First Solve:
– Senior:MansurMukimbekovUNIST, 41min.

✓ Writer: Leo Jangleo020630



1D. Hyundai Mobis Autonomous Driving Testing 2
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✓ Webasically follow the solution of theHyundaiMobis AutonomousDriving
Testing 1 problem.

✓ However, since there aremultiple types of sample driving tracks,weneed to
handlemore situations.

✓ During theprocess of concatenating the sample driving tracks, it’s important to
note that theremaybe sample driving trackswithout obstacles or even sample
driving tracks that are not used at all.

✓ The time complexity isO
(
K +

∑
Ni

)
.
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2G. TwitchPlaysPokemon
dp, graph_traversal
Difficulty Intention –Medium

✓ Statistics:
– Junior: 2 Submissions, 1 Accepted, AC rates - 50.000%

✓ First Solve:
– Junior:곽민성POSTECH, 124min.

✓ Writer: DongkyuHanqueued_q



2G. Twitch Plays Pokemon
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✓ Let’s sayweused the first a commandsofDalgoo and the first b commandsof
Ponix, and the character endedupat row x and column y.

✓ We’ll denote this state as (a, b, x, y).
✓ The character can then followeitherDalgoo’s a+ 1-th commandor Ponix’s

b+ 1-th command. For each case, let’s call the character’s next coordinates
(xD, yD) and (xP , yP ), respectively.

✓ Thenext state reachable from (a, b, x, y) is either (a+ 1, b, xD, yD)or
(a, b+ 1, xP , yP ).



2G. Twitch Plays Pokemon
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✓ Wecan think of the relation between the states as a graph, and traverse itwith
BFS.

✓ Note thatweneed to use a 4-dimensional visit- check array over a, b, x, y:
– Depending on the arrangement orders, there canbe various a lot ofways to get
to (x, y) using a, b commands, so youneeda visit array to avoid reaching the
samestate again.

– The escapepathmay visit the same (x, y) coordinatesmultiple times. Sowe
needmore than just 2-dimensional visit array over.

✓ Theanswer is a+ b for the first state that reaches thedestination.

✓ LetLbe themaximum length of the strings. The number of states isN2L2, so the
total time complexity isO

(
N2L2

)
.
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2H. LandscapePainting
dp, prefix_sum
Difficulty Intention –Hard

✓ Statistics:
– Junior: 1 Submission, 0Accepted, AC rates - 0.000%

✓ First Solve:
– Junior: -

✓ Writer: Leo Jangleo020630



2H. Landscape Painting
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✓ Let’s denote themaximumsize of amountain centered at (i, j) asMi,j and the
maximumsize of a lakewith the top left corner at (i, j) asLi,j .

✓ There existmountains of sizes 1, 2, · · · ,Mi,j centered at (i, j). It is same in the
case of lakes.

✓ Therefore, by computingMi,j andLi,j , we can calculate the answer using a prefix
sum technique knownas the imosmethod.



2H. Landscape Painting

2024 UDPC 35

✓ Mi,j andLi,j canbeobtained using the followingDP.

✓ Mi,j =

min(Mi+1,j−1,Mi+1,j ,Mi+1,j+1) + 1 ifSi,j = black

0 ifSi,j = white

✓ Li,j =

min(Li,j−1, Li,j−1, Li−1,j−1) + 1 ifSi,j = white

0 ifSi,j = black

✓ Additionally, there are various otherways to defineDP to solve the problem.

✓ The time complexity isO (NM).
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1F.MovingWalkway
dijkstra
Difficulty Intention –Hard

✓ Statistics:
– Senior: 19 Submissions, 8Accepted, AC rates - 42.105%

✓ First Solve:
– Senior:MansurMukimbekovUNIST, 67min.

✓ Writer: Leo Jangleo020630



1F. Moving Walkway
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✓ Let’s consider themovingwalkways connected toBuilding 1.
✓ When u = 1 (outgoingdirection fromBuilding 1):
– In this case, turning on themovingwalkway is alwaysbetter.

✓ When v = 1 (incomingdirection toBuilding 1):
– In this case, turning off themovingwalkway is alwaysbetter since returning to
Building 1 is useless.



1F. Moving Walkway
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✓ Let’s expand this.
✓ WeuseDijkstra’s algorithm. Let’s denote the current buildingbeing explored as x.
✓ Similar to Building 1, turning on themovingwalkway in thedirection outgoing from
Building x and turning off themovingwalkway in thedirection incomingBuilding x
is alwaysbeneficial.

✓ Building x is the buildingwith the shortest travel time among the remaining
buildings. Therefore, showing that the advancement in thedirection that allows
returning toBuilding x is absolutely not beneficial.



1F. Moving Walkway
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✓ Let’s denote the shortest travel time toBuilding i asDi.

✓ By assumption, nomatter how themovingwalkways are set, the travel time to
vertex i cannot be shorter thanDi.

✓ Therefore, this algorithmminimizes the sumof shortest travel times to all
buildings.



1F. Moving Walkway
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✓ For eachmovingwalkway, addingdirected edges (u, v, d) and (v, u, 2d) to the
graph andapplyingDijkstra’s algorithmwill work as described above.

✓ Determining thepower status of eachmovingwalkway is 1 ifDui < Dvi , and0
otherwise.

✓ The time complexity isO (MlogN).
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1G/2I. CourseRegistration
greedy, sorting
Difficulty Intention –Hard

✓ Statistics:
– Junior: 0 Submissions, 0Accepted, AC rates - 0.000%
– Senior: 19 Submissions, 2Accepted, AC rates - 10.526%

✓ First Solve:
– Junior: -
– Senior:MansurMukimbekovUNIST, 82min.

✓ Writer:김도훈99asdfg



1G/2I. Course Registration
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✓ For the courseswhere ai ≥ bi, it is obvious thatDalgoowill successfully register.

✓ After adding such cases to the answer, let’s consider only the cases of ai < bi.

✓ Moreover, sincewealways assume theworst case,we camassume that other
students register according toDalgoo’s priority. In otherwords, unlikeDalgoo,
other students are allowed to change their priorities according to the situation.

✓ After someobservation,when ai < bi, we no longer need to consider bi.
– This is because in theworst casewhereDalgoo registers for theminimum
number of courses, there should be no casewhere other students fail to
register.

✓ Therefore, further observations canbemade independently of bi.



1G/2I. Course Registration
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✓ Let the number of remaining courses after excluding the casesbeK.

✓ Let’s find theworst casewhenDalgoo’s priority is given.
✓ From theperspective of other students, it is advantageous not to register for
courses thatDalgoo can register for.

✓ Therefore, theworst case iswhenother students fill the capacity ofK − x

courses, excluding the x courses thatDalgoo can register for according to
Dalgoo’s priority.

✓ In otherwords, theworst case can alwaysbe reduced to finding theminimum x

such that the sumof the capacities of theK − x courses thatDalgoo cannot
register for is less than or equal to (M − 1)× x.



1G/2I. Course Registration
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✓ FromDalgoo’s perspective,we can see thatDalgoo’s optimal strategy is to
minimize the sumof the capacities of the courses thatDalgoo can register for.

✓ Let the capacities sorted in ascending order be a1, a2, · · · , aK .

✓ Dalgoo’s optimal strategy is to register courses in ascending order of capacity.
– If Dalgoo registers for the (i+ 1)-th coursebefore the i-th course, from the
perspective of other students, it is the sameas reducing the capacity of the
courses thatDalgoo cannot register for.

✓ Therefore,we can see thatDalgoo’s optimal strategy is to always register for
courseswith the smallest capacity first, andother students’optimal strategy is to
register for the coursewith the smallest capacity among the courses thatDalgoo
did not register for.



1G/2I. Course Registration
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✓ Points to note for implementation are as follows:
– SinceDalgoo is also included in the givenM students, note that other students
can fill atmostM − 1 capacities per second.

– In the process of other students filling the capacities of courseswith smaller
capacities at each second, if they cannot fill the entire capacity at the current
time, they should fill the next course first.

– According to the problemconditions, it is not possible to fail to fill the
capacities of twoconsecutive courses, so you can implement it in a convenient
way.

✓ By implementing this, the problemcanbe solved inO(N logN) time complexity.
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1H. HyperTreeProblem
trees, disjoint_set, bitmask
Difficulty Intention –Hard

✓ Statistics:
– Senior: 7 Submissions, 1 Accepted, AC rates - 14.286%

✓ First Solve:
– Senior:MansurMukimbekovUNIST, 133min.

✓ Writer: ShinwookParkbnb2011



1H. Hyper Tree Problem
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✓ Let’s consider that theweight rangeof each edge is [0, 1].
✓ When the first typequery is given, according to the characteristics of bitwiseAND
operation, theweight can only change from 1 to 0.

✓ Sincewe restricted theweight range to [0, 1], the possible values for dist(i, j) are
either 0or 1.

✓ For dist(i, j) to be 0, all edgeweights between vertex i and vertex jmust be 0.

✓ For dist(i, j) to be 1, theremust be at least one edgeweight between vertex i and
vertex j that is 1.

✓ Wewill focus on the condition for dist(i, j) = 1being easier to handle.



1H. Hyper Tree Problem
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✓ When the second typequery is given, if we canquickly count the number of

vertices i corresponding to dist(n, i) = 0, thenwecan also calculate
N∑
i=1

dist(n, i).

✓ This canbe achieved inO (1) time ifwemanage the size of the connected
components consisting solely of edgeswithweight 0.

✓ Thenumber of edgeswithweight 0 always increasesdue to the characteristics of
bitwiseORoperation. Therefore, by usingdisjoint set,we canmanage the
connectivity information of the components inO (1) time.



1H. Hyper Tree Problem
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✓ Theabove approach canbeextended to the originalweight range aswell,
leveraging the fact that all operations are bitwise independent.

✓ Therefore, by computing the answer for eachbit independently and then
combining them, queries canbe answered inO(logW ) time.

✓ The total time complexity isO(N +Q logW ).
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1I. PonixandDalgoo
dp
Difficulty Intention –Hard

✓ Statistics:
– Senior: 15 Submissions,28Accepted, AC rates - 13.333%

✓ First Solve:
– Senior:MansurMukimbekovUNIST, 158min.

✓ Writer: ShinwookParkbnb2011



1I. Ponix and Dalgoo
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✓ DefineLU [r][c] as themaximumweighted sum included in the path from (1, 1) to
(r, c).

✓ Similarly, defineRD[r][c] as themaximumweighted sum included in the path from
(r, c) to (N,N).

✓ Byusing these,we can calculate themaximumweighted sum included in the path
from (1, 1) to (N,N) through (r, c).

✓ This canbe computed as dp[r][c] = LU [r][c] +RD[r][c]−Ar,c.



1I. Ponix and Dalgoo
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✓ Consider the scenariowhereDalgoogives the cells corresponding to rows
[i, i+K − 1) and columns [j, j +K − 1) as a gift to Yunee.

✓ If Ponix does not pass through this area, then hemust necessarily pass through
oneof the cells (i+K, 1), (i+K, 2), · · · , (i+K, j − 1)or
(i− 1, j +K), (i− 1, j +K + 1), · · · , (i− 1, N).

✓ In this case, themaximumscore that Ponix can obtain is themaximumvalue
among dp[i+K][1], dp[i+K][2], · · · , dp[i+K][j − 1] and
dp[i− 1][j +K], dp[i− 1][j +K + 1], · · · , dp[i− 1][N ].

✓ Bypreprocessing the rowprefixmax and rowsuffixmaxof dp, we can compute
them inO (1) time.



1I. Ponix and Dalgoo

2024 UDPC 53

✓ Thenumber ofwaysDalgoo can choose thegift area isO(N2), andwe show that
themaximumscore of Ponix can obtain in each case canbe computed inO (1)

time.

✓ Dalgoowants tominimizePonix’s score, so he selects the area amongO(N2)

possibilitieswhere the scorePonix can obtain isminimized.

✓ Theproblemcanbe solved inO(N2) time.
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