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Advanced Questions
Question 1

You have two strings, A and B, each of length N. Both strings contain only the characters 'G'
and 'H'. Your task is to make B identical to A by flipping sections of B.

A flip means choosing a consecutive substring in B and swapping all 'G' and 'H' within that
section (i.e., every 'G' becomes 'H' and vice versa).

Output the minimum number of flips required to make B match A.

The first line of input contains N, and the next two lines contain the strings A and B.
Sample Input:

7

GHHHGHH

GGHHHGG

Sample Output:
2

Explanation:

Flip the first character in B — "GHGGGHH"
Flip the third and fourth characters — "GHHHGHH" (now B matches A)

Input

Case 1:

1000
GHHHGHHHHGHHGHGGGHHGGHGHHGGGHHHHGGHHHGGGGGHGHHGGHHGH
GHGHHGGHGHGGHHHGHGGHGHHHGHHHHGHHHHHGGHHGGGGHHGHHGHGGG
GHGHHGGHHGGGHGGGGGGGHHHHGGHHHHHHGHGHHHGGHGHGHHGHGGHH
HGGHHHGGGHHGGHGGGGGHHHHGHHHHHGGGGGHHHHHHGGHHGHHGGHGHH
HHGHGHGGHHGHGGGGHHGGGHGGGGGGGHHGGHHGGHGHGGGHGGHGHHGH
HGHHGHHHGGHGHGGHHGGGHGHHGGHHHHHGHGGGGHHGGGHHGHHHGHHHG
GGGGGGGHHGHHGHHGGGGGHHGGGHGGHHGHGGGGGGHHGGHHHGHHGHHH
GHGHHGHGGHHGHHGGHHHGGGHHHGHHHGHHGHGHHHHHGGHGGHGHHHHHG
GGHGHGHGHHGGHHGHGHHGHHGGHGHHHGHGHGGGGGGGHGGGHGHHGHGH
GGHGGHHGHGGGGGHGGHGHGHGHHHHHGHGHHGHGHGGGGGHGGGGHHHGH
GGHHGGHGHHHGHGGGGGHGGGGHGHGHGGHGHGHHGGHHGHHHHGGGGHGH
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HHGHGGGGGHGHHHGHGGGGHGHGGHGGGHHHGHGGHHGGGGHGHGHHGGHH
GHHGGGGHHGGHHHHHGHHGHGGGGGGGGHHGGHGHHGGGGGHGHGHHHGGG
GGGHGGHGGHGGGGHHHHHHGGHHGGHHGHHHHHGGGHGGGHGGHGHGHGGH
GHHGGGHGHGHGGHGGHHGHGGGHGHGGGGHGHGHHGGGHHHGHHGHGHHHH
HHHGHHGHHHHGGGGGHGGGHGHGGGGGHGHGHGGGHGHGGHHGHHGGHGGG
GHHHHHHGHGHHHHHGGHHGGGGHHGGGHGGHGHGHHHGGGHHHGHHGGGGG
GGHHHHHGGGHGHGHGHHHHGGGHHGHHGGHHGHGHGGHGGHGHHGGGHHGG
HGHHGGGHGGGHHGGHGGGGHGGGGGGGHGGGHHHHHGGGGGHHHHGHHGGG
HGGHGHHH
GHGHGHHGHGHHGHGGGGHGGHHHHGGHGGHHHGHHHGHGGGHGHHGGHGGH
GHGHHHGHGGGGHGHGHGGHHGGHGHHHHGGHHGGGHHHHGHGHHGHHHGGG
GGHHHHGHHHGGGGGGGGGGHHHGHGGHHGHHHGHGHGHHGHGHHHHGHHGG
HHGGGHHGGGHHHGHGGGGGHHHHGHGHHHGHHGGHHHHHGGGGHGGHGHHHH
GHHGGGHGGHGGGHGGGHHGGHHGGHGGGGHHGGHGGHHGHGHHGGHHGGHH
HHGGHGHHHGGGGHGGGHGGGHGHGHGHHHHHGGGHHGHHGGGHGGHHHGHH
HHGGGGGHHHHGGHGHHGGGGGGGGHHGGGHGHHGGGGGGHGHGHGHGHHGH
HHGHGHHGHGHGHGHHGGGHHGGHGHHHHGHHHGGHGHHHGHGGHHGHGGHHH
HGGGHGHGGGHHGGHHGHHHHGHHGGGGHGGGHHGGGGGHGGGHGHHGHHHG
GGGGHGGHGGGHGGGGGGGHGHGHGHHHHGGHHHGGHHHHGGGGHHGGHGHH
HHHHHHGHHHHHHGGGGGGGGGGGGGHHGGGHHHHGHHGHHHHHHHGGHGHHG
HHGGHGGHGGHGGHHGHHGGGGGGGGHGGGHGGGHHGGHGGGGHGHHHHGGH
HGHHGGHHGHGGGHHHHGGGGHGHGHGGGGHHGGHHHGGHGGGHGGGHHHGG
GGGGHGHHGGGHGGHHHHGHGGGGHGHHHGHHHHHGHGHGHGHGGHGHGGGH
HHHHGHGHGHHHGGGHGHHGHGGGHGGGGGGGGHGGHGGGGHHGHHGGGHHH
HGHGGHHHHGHHGGGGGHHGGHGGGGGHGHGGHHGGGGGGGGGHGGHGGHGG
GGHGHHHHHHGHHHHHGGHHGGGGHHGGGHHGHHHGHHHGGGHHHGGHGHHGG
GGHHGHHGGGHGHGGHGHHHGGHHHGGHGGGHGHGHGHHGGHGHHGGGHHHH
HGHHHGHGHHGHHGGHGGGGHGGGGGGGHGGHHHGHGHGGGGHHGHGHHHGH
HGGGHHHH

Case 2:

900
HHGHGGGHHGGGGHGHHGGGGHHGGHGGGHGGGGHGGHGHHGHGHGHGGHGG
GHHGGHGHGGHGHGHHHHHHHGHGGGHHHHHGHGGHHHGHHHGGHHGHGHGHH
HHGHGHGGGGHHHGGGHGHGGGGHGHHHHGGGHGHGHHGGGHHHHHHGHGHH
GHGGGHHHHGHHGGHGHHGHGHGHGHGGGHHGGGHGHGHHGGGHGHHHGHHG
GHHGHHGHGGHGGGGHHHGHHGGHHHHHGGHGHHHGGHHHHHHHHGHGHHGHG
GGHGHHGHGHHHGHGHHHHGGGHGHGGHGHHGHGGHHHGGGHHGHHHGGGGH
HHHGHHHHGGGGHGHGHHGHHGHGHHGGHGHGHGHHGGGGHGGGHHGGHHGG
HHGGGGGGGHGHGHGGGHGHHHHGGHHHGHHHGHGHHGHHGHHGHHGHGGGG
HHGGGHHHGHGHGGGGHHHHGGHHGHGGHGGHHHHGGGHHHHGGGGGHHHGH
GHHGGHGHGHGHGHHGGGHHGHHGHHHGHHGHGHHGGHHGGGGGHHHHGGHG
GGGHGHGHGGGGHHGHGHGHHGHHHGGHHHHHGHGGGGHGGHGHGGHGGHHH
HHGGHHGGGHHGHGGHGHGHGGGGHHHHGGGHHHGHGGHGHHHGHHGHHGGH
GHGHGHGHHHGHGGGGGHGGGHGHHGHGGHHHGHGHGHGGGGHGHHGHGGHH
GGGHGHHHHGGHGGGGHGGHHHHGGHHHGHGGHGHHGGGHGGGGHHHGHHGG
HHGHHGGHHGHGHGHHGGGGGGHHHGGHHGHGHGGGGGHHHGHGGGHGGHHH
HGGHGGGHGHGGHGGHGGGHGHHHGGHGHGHHGGGGGGGHHGHHGHGGHHGG
GHHGGGHHHGGHGGGHGGGGGHHGGHGGGGGHGHHGHGHGHGGHGGGHGGHG
HGGGHGGGHGHHHG




HHGGGGGHHHGGGGGHHGHGGGHGGHGGGGGGGGHGHHGGHGHGGGHGGHHG
GHHGGHGHHGHHGGHGHHHGHGHGHHGHHGGHHGGHHHGHGGGGGHGHGHHG
HHHGHGHGGGHHHHGGGHHHGGGHHGHHGHHGGHGHGHHGHGHHHHHHGGHHG
HGGGHHHGHGHGGGGGHHGHGHHHGHGHGHHHGHGGHGGGGHHGHHHHGHHG
GGHGHHGHGHHGGGHGHHGGGGGGGHHHGGHHGHGGGHHGHHHHGGHGHHGH
GGGGGHHGHHHHGHHHGHHHHGGGHHGGHHGGHHHGHHHGHHGHGHHHHGGHH
HHHGHHHGGGHHHHHGHHHHHHHGHHGHHGHHGHGGGGHGHGGGHHGGHHHGG
HGGGGGHGHHHGGHGHHGHGHHHHHHGGHHHGHGHHGHHHGHGHGGGGGHGG
GHGGGHHHHHGGGGGHHHGGGGGGGGGHGGGHHHHGGHHHGGHGGGHHGGGG
GGGGGGHGHHHGHGGGGHHGHHGHHGHHHGHGGHGGHHHGGGGGHHHHHHGG
HGGGHGGGGGGHHGHGHGHHGHGHHGHHHHHGHGHHGHHGGGGGGGHGGHHG
HGGHHGHGHHGHGGHGHGHHGGGGHHHGGGGHHGHHGHHHHHGHHHHHGHHGH
HGGHHHHHGHHGHHGHGGGHHHHGHHGHHGGHGGGHGGGHGHHHHHHGHHGGG
HHGGHGGGHGGHHHGGHHHHGGHHHGHHGHGGHGGGHGHGGHGHGHHGGGGH
HGHHHHGHHGHHGGGHGHHGHHGGGHGHGGGHGGGGHGGGGGHHGGGHHHGG
HGHGHGHGGHGGHGGGHGGGHGGHGHGHHGHGGGGHHHHHGGGGHHGGHGHG
GGGHHHGGHGGGHGGGHHHHGHHGGGGGHHHHGHGHHHGHHGGHGGGHGHHG
GHHGGHGGHHG




Question 2

A long straight wall needs to be painted, and two painters have been assigned the task. The first
painter paints the interval between x=a and x=b. For example, if a=3 and b=>5, then the painter
paints an interval of length 2. The other painter paints the interval from x=c to x=d, which may
possibly overlap with part or all of Farmer John's interval. Please determine the total length of
fence that is now covered with paint.

The first line of the input contains the integers a and b, separated by a space (a<b).
The second line contains integers ¢ and d, separated by a space (c<d).
The values of a, b, ¢, and d all lie in the range 0...100, inclusive.

Please output a single line containing the total length of the fence covered with paint.
SAMPLE INPUT:

7 10
48

SAMPLE OUTPUT:
6

Input

Case 1:
5276
2352

Case 2:
1072
3372




Question 3

A scientist is experimenting with liquid mixtures using three containers of different capacities.
Each container initially holds a certain amount of liquid, but they are not necessarily full. The
scientist performs a sequence of transfers in a cyclic manner:

Pouring from container 1 into container 2
Pouring from container 2 into container 3
Pouring from container 3 into container 1

This process repeats for a total of 100 pours (so the 100th pour would be from container 1 into
container 2). Each time, the scientist transfers as much liquid as possible from one container to
the next, stopping when either the source container is empty or the destination container is full.

Your task is to determine how much liquid remains in each container after all 100 pours.

The first line of the input file contains two space-separated integers: the capacity c1 of the first
bucket, and the amount of milk m1 in the first bucket. Both ¢1 and m1 are positive and at most 1
billion, with c1 2 m1. The second and third lines are similar, containing capacities and milk
amounts for the second and third buckets.

Please print three lines of output, giving the final amount of milk in each bucket, after 100 pour
operations.

SAMPLE INPUT:
103
114
125

SAMPLE OUTPUT:
0

10

2

Input

Case 1:
695789 393585
705404 502652
999933 95061

Case 2:

855636227 749698587
687926653 660260757
959997302 485560281




Question 4

A driver is traveling along a straight 100-mile road, which is divided into N segments. Each
segment has a specified length (in miles) and a speed limit (between 1 and 100 miles per hour).
The total length of all segments adds up to exactly 100 miles.

The driver’s journey is also divided into M segments, where each segment specifies how many
miles they traveled and at what speed. The sum of all journey segments is also exactly 100
miles. The vehicle used can reach a maximum speed of 100 miles per hour.

Your task is to determine the maximum amount by which the driver exceeded the speed limit at
any point during the journey.

Input format:

The first line of the input contains N and M, separated by a space.

The next N lines each contain two integers describing a road segment, giving its length and
speed limit.

The next M lines each contain two integers describing a segment in the driver’s journey, giving
the length and also the speed at which the driver was driving.

Output format:
Please output a single line containing the maximum amount over the speed limit the driver
drove during any part of the journey. If the driver never exceeds the speed limit, please output 0.

SAMPLE INPUT:
33

4075

50 35

10 45

4076

20 30

40 40

SAMPLE OUTPUT:
5

Input

Case 1:
50 50
135
274
244




o]

AN aaa
O wWhw
o ©

178
165
258
126
291
153
187
269
172
35
259
775
144
154
599
125
176
343
242
415
114
244
259
117
151
155
430
251
191
23
132
4 66
349
234
4 31
297
220
287
390
174
148
271
224
150
354
230




14
319
642
112
295
143
61
22
28
166
170
223
168
244
342
178
33
222
115
120
217
110
210
17
114
133
29
411
224
221
3 31
22
515
130
125
340
118
422
154
28
169
157
222
261
319
112
132

Case 2:
100 100




157
114

137

1100
169
119
197
174
166
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Question 5

A researcher is studying traffic flow along a straight N-mile highway, where traffic moves in a
single direction from mile 1 to mile N. To measure the flow of vehicles, they install N
sensors—one per mile. However, due to a malfunction, each sensor only provides a range of
possible values instead of an exact reading. For example, a sensor might report a traffic flow
between 7 and 13 vehicles per unit time.

Some segments of the highway have on-ramps where additional vehicles enter, while others
have off-ramps where vehicles exit. If a segment has an on-ramp, the sensor measures the
number of vehicles entering. If a segment has an off-ramp, the sensor measures the number of
vehicles exiting. If there are no ramps, the sensor directly measures the traffic flow along the
highway. Each segment contains at most one ramp.

Given the readings from the N sensors, determine the most precise possible ranges for the
initial traffic flow entering the highway before mile 1 and for the remaining traffic continuing past
mile N. These ranges should be consistent with all sensor readings.

INPUT FORMAT:

The first line of input contains N (1=N<100). Each of the remaining N lines describes a 1-mile
segment of the road, in order from mile 1 to mile N. Each line contains a string that is either "on"
(if there is an on-ramp on this segment), "off" (if there is an off-ramp), or "none" (if there is no
ramp), followed by two integers in the range 0...1000, indicating the lower and upper endpoints
of the sensor range from this segment. If the segment contains a ramp, the sensor reading is
from the ramp. Otherwise, it is from the main highway. At least one of the highway segments will
be designated as "none".

OUTPUT FORMAT:

The first line of output should contain two integers giving the most specific range possible for the
rate of traffic flow prior to mile 1. The second line of output should contain two integers giving
the most specific range possible for the rate of traffic flow after mile N. A valid solution is always
guaranteed to exist.

SAMPLE INPUT:
4

on11

none 10 14

none 11 15

off 23

SAMPLE OUTPUT:
10 13
812



Input

Case 1:

81

on12
on02
none 484 535
none 474 534
off 2 2
off 2 2

off 12

off 00
off 0 0

none 464 541
on02
none 473 540
onO01
none 463 539
none 473 548
off 11

on13
off 2 4
off 0 0

on11

off 0 2
off 0 2
on22

onO01

on00
none 476 548
off 1 3

off 0 1

on13
off 0 2
on12

off 12
on00
on12
none 464 544
off 0 2
none 467 557
on00

off 13
on02
none 464 542
off 0 0

off 11

on00
on13

on01




none 460 554
off 0 1
none 465 560
on24
on23
none 462 564
none 452 563
off 11
on24
on11
off 12
off 24
on24
none 452 556
none 466 565
off 0 0
off 0 0
none 465 565
on24
on02
on13
on12
off 24
on24
off 0 0
none 466 582
off 1 3
off 1 3
none 464 570
on22
on22
off 0 1
on24
off 2 2
none 450 587

Case 2:

100

off 24
on23

off 11

off 11

off 23
on22
none 468 524
off 23

on11

off 0 2
none 467 537
on24




none 461 537
on13
off 11
off 12
off 11
off 0 0
off 2 4
none 458 536
none 453 528
off 12
on11
on12
off 12
none 443 527
off 0 0
none 451 529
off 0 1
off 0 2
none 443 527
on00
off 0 2
off 0 2
off 0 2
off 2 4
none 438 524
off 23
off 0 2
off 2 2
off 0 1
on23
off 1 3
none 434 529
none 420 533
off 2 4
off 1 3
on11
on24
none 418 533
off 11
on13
off 0 2
on24
off 0 1
off 2 4
onO01
none 426 544
on00
on24
on02
off 24




none 419 539
off 2 4
off 2 4
none 409 539
none 417 532
none 411 538
on00
on22
on01
on13
off 2 2
on23
off 0 2
none 415 545
on02
none 409 537
onO01
none 416 549
none 402 543
off 0 1
on13
on11
on22
on11
none 406 560
off 2 2
off 0 0
on02
off 0 2
on13
off 2 4
on 01
off 23
none 409 549
off 0 0
off 23
off 12
none 396 548




Question 6

A courier needs to deliver a package along a straight road, represented as a number line. The
package must be transported from position « to position b, and the goal is to minimize the total
distance traveled by vehicle.

To assist with transportation, there is a teleporter installed between two fixed locations, x and y.
If the package reaches x, it can be instantly teleported to y, and vice versa. However, the courier
still needs to travel by vehicle to and from any locations that are not connected by teleportation.

Determine the shortest total distance the courier must travel by vehicle to move the package
from a to b.

INPUT FORMAT:

The first and only line of input contains four space-separated integers: a and b, describing the
start and end locations, followed by x and y, describing the teleporter. All positions are integers
in the range 0...100, and they are not necessarily distinct from each-other.

OUTPUT FORMAT:
A single integer, representing the minimum distance the courier must travel by vehicle to move
the package from a to b.

SAMPLE INPUT:
31082

SAMPLE OUTPUT:
3

In this example, the best strategy is to move the package from position 3 to position 2, teleport it
to position 8, then move it to position 10. The total distance requiring the vehicle is therefore 1 +
2=3.

Input

Case 1:
3568 2 30

Case 2:
58 2367 70

Question 7

A coding competition platform is hosting an online contest where participants answer
challenging problems to demonstrate their skills.



To accommodate a wide range of participants, the competition has four difficulty divisions:
bronze, silver, gold, and platinum. All new participants start in the bronze division, and whenever
a participant achieves a perfect score in a contest, they are promoted to the next division. It is
even possible for a participant to be promoted multiple times within the same contest.

The platform maintains a list of all participants and their current divisions, ensuring they start at
the correct level in future contests.

After the latest contest, the organizers want to publish statistics on how many participants were
promoted from bronze to silver, silver to gold, and gold to platinum. However, they forgot to track
promotions in real time. Fortunately, they realize that they can deduce the number of promotions
based on the number of participants in each division before and after the contest.

Your task is to calculate the number of promotions that occurred at each level.

INPUT FORMAT:

Input consists of four lines, each containing two integers in the range 0..1,000,000. The first line
specifies the number of bronze participants registered before and after the contest. The second
line specifies the number of silver participants before and after the contest. The third line
specifies the number of gold participants before and after the contest. The last line specifies the
number of platinum participants before and after the contest.

OUTPUT FORMAT:

Please output three lines, each containing a single integer. The first line should contain the
number of participants who were promoted from bronze to silver. The second line should
contain the number of participants who were promoted from silver to gold. The last line should
contain the number of participants who were promoted from gold to platinum.

SAMPLE INPUT:
12
11
11
12

SAMPLE OUTPUT:
1
1
1

In this example, 1 participant was registered in each division prior to the contest. At the end of
the contest, 2 participants were registered in bronze and platinum. One way this could have
happened is that 2 new participants joined during the contest; one was promoted all the way to
platinum, and the other stayed in bronze.



Input

Case 1:
61313 95144
25857 1516
16124 45241
53895 75624

Case 2:
49676 130031
93368 5835
47739 52611
10012 105072

Question 8

You are given seven (not necessarily distinct) integers in the range 1...10° which represent the
values of A, B, C, A+B, B+C, C+A, and A+B+C in some order. It is guaranteed that A, B, and C
are positive integers and that A<B < C.

Determine and output the values of A, B, and C in ascending order.

INPUT FORMAT:
The only line of input consists of seven space-separated integers.

OUTPUT FORMAT:
Print A, B, and C separated by spaces.



SAMPLE INPUT:
22114979

SAMPLE OUTPUT:
227

Input

Case 1:
75355967 870798864 541745076 946154831 466389109 404409755

479765722

Case 2:
326552445 762589144 699462434 63126710 436036699 372909989

389679155
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