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TYPE PRINTER

You need to print N words on a movable type printer. Movable type printers are those old printers that
require you to place small metal pieces (each containing a letter) in order to form words. A piece of
paper is then pressed against them to print the word. The printer you have allows you to do any of the
following operations:

e Add a letter to the end of the word currently in the printer.

e Remove the last letter from the end of the word currently in the printer. You are only allowed to

do this if there is at least one letter currently in the printer.
e Print the word currently in the printer.

Initially, the printer is empty; it contains no metal pieces with letters. At the end of printing, you are
allowed to leave some letters in the printer. Also, you are allowed to print the words in any order you
like.

As every operation requires time, you want to minimize the total number of operations.

TASK
You must write a program that, given the N words you want to print, finds the minimum number of
operations needed to print all the words in any order, and outputs one such sequence of operations.

CONSTRAINTS
1<=N<=25,000 The number of words you need to print.

INPUT
Your program must read from the standard input the following data:
e Line 1 contains the integer N, the number of words you need to print.
e Each of the next N lines contains a word. Each word consists of lower case letters (‘a’ — ‘Z’) only
and has length between 1 and 20, inclusive.
All words will be distinct.

OUTPUT
Your program must write to the standard output the following data:
e Line 1 must contain an integer M that represents the minimum number of operations required to
print the N words.
e Each of the next M lines must contain one character each. These characters describe the
sequence of operations done. Each operation must be described as follows:
0 Adding a letter is represented by the letter itself in lowercase
O Removing the last letter is represented by the character - (minus, ASCII code 45)
0 Printing the current word is represented by the character ‘P’ (uppercase letter P)

GRADING
For a number of tests, worth a total of 40 points, N will not exceed 18.

Page 1 of 2



@

EGYPT
2008

International Olympiad In Informatics 2008
August 16 — 23, Cairo

Contest Day 1 — Type Printer
English 1.1

DETAILED FEEDBACK

During the contest, your submissions for this task will be evaluated on some of the official test data,
showing you a summary of the results.

EXAMPLE

Sample input

Sample output
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