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7 Forbidden Island

(3 points/17 points)
Time Limit: 5 seconds

Memory Limit: 1024 MB

Statement

There are N cities on the Forbidden Island. Except for the capital, every city is governed by a parent city. A
parent city may have multiple child cities. The capital is always numbered as city 1.

The residents of the Forbidden Island frequently hold carnivals. When a city hosts a carnival, every offspring
of that city will participate in the carnival together.

Initially, each city has A; dollars as the budget for the carnival. To hold a carnival, every participating city will
buy items until they run out of budget.

Occasionally, a city may decide that its parent city is unsuitable and choose a different city as its new parent.

In B.C. 998244353, there are Q events happening on the Forbidden Island. Here is a description of the
three types of events:

1. The u-th city hosts a carnival (along with its offspring cities, if any), and they buy items priced at «
dollars each.

2. The u-th city designates the v-th city as its new parent.

3. Query the total number of items bought by the u-th city and its offspring. The answer should be
modulo 998244353.

Input Format

The first line contains a single integer N, representing the number of cities.

The second line contains N — 1 integers, where the ¢-th integer represents the parent city of the ¢ 4 1-th
city (the 1-st city is always the capital and have no parent city).

The third line contains IV integers, representing the initial budget A; for each cities.
The fourth line contains a single integer @), representing the number of events.

For following @ lines, each line represent one event. For each line, the first integer represent the event type

k.

e Ifk =1, itrepresent the first event, and the line contains three integers: 1, u, and . This means the u-
th city hosts a carnival and buys items priced at x dollars each.

e Ifk = 2, it represent the second event, and the line contains three integers: 2, u, and v. This means the
u-th city changes its parent to the v-th city.

e Ifk = 3, itrepresent the third event, and the line contains two integers: 33 and uu. This means you
should output the total number of items bought by the uu-th city and its offspring.
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Output Format

For every third event, output a single integer on a new line representing the total number of items bought
by the u-th city and its offspring. The result should be modulo 998244353.

Constraints

e« 2<N,Q<3-10°
e 1 <u,v<N
pi<t,1<i<N

0 < A; < 998244353
o 1<z < 998244353

Subtasks

e Subtask 1 satisfies N, Q < 5000.

e Subtask 2 has no additional constraints.

Test Cases
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Input 2
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Illustrations

In the first example test case, the initial city graph is as follows:
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$10

$10 $10

During the first event, since no carnivals have been held yet, the output is 0.
For the second event, city 1 hosts a carnival and buys items priced at 3. Therefore:

e The host city 1 buys 3 items, leaving a budget of 1.

e City 2 is offspring city of city 1, so it also participates in the carnival and buys 3 items, leaving a budget
of 1.

e City 3 is offspring city of city 1, so it also participates in the carnival and buys 3 items, leaving a budget
of 1.
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buy: 3

buy: 3 buy: 3

Events three to five are queries about the total number of items bought by each city and its offsprings. For
city 1, which has two offspring cities (2 and 3), the total number of items bought is 9.

For cities 2 and 3, since they have no offspring, the output is simply the number of items each bought,
which is 3.

In the sixth event, city 2 becomes a subordinate of city 3, and now the city graph is as follows:
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In the seventh event, city 3 hosts a carnival and buys items priced at 1. Therefore:

e The host city 3 buys 1 item, leaving a budget of 0.

e City 2 is offspring city of city 3, so it also participates in the carnival and buys 1 item, leaving a budget
of 0.
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The remaining events are queries about the total number of items bought by each city and its offsprings.
For city 1, which has two subordinates (2 and 3), the total number of items bought is 11.

For city 3, which has one offspring (2), the total number of items bought is 8.

For city 2, since it has no offspring, the output is simply the number of items it bought, which is 4.
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