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Problem F
#E7 7) OERL

Time Limit; 4 seconds

HI70%, Iepca iRy LMK T 7)) @@ b xziTo T\ 5.

Icpca TOHIBIZIEATETH D, FEALAFENS n 1T, HIETFENS n FOEERIESTE O XEIZ 5 E]
XhTwd. d»s i f7H, s j¥H 1 <i<n,1<j<n) OXHE% (i,j) £RT. L x
FALFERE O XEX (1,1) TH B, HHICiE, 1 DOXED SR ZHFRERE, WL OhOBEYIDBIFET
5. BEMZ 1O LEoXEZZLRATEEEZ 0 5.

BT OWR 7 7)) TR, H6E Sk 2 >ORKHOR % 5 THEIT 5 lo R ERE £ 715
FBILHTES. AEO LT, RERALCEET 2 KBS T 1 5003 THEIT 5 = £ 3
TE, RDICEBITERNLRET 5. T, EUSEET 2 KEICEART, lopea TiOHS
EHBREG. —F, FRERA T 5 KB AR S LET 5.

BT T A NERR, 22— — D & OFTER R 2B WEDETWE Z itk D
W, 22T, PR SHFEL, fEESINXENCE S F TORMATERRZ KD 225D
WEbEE, BT 2 a7 AENTIZELL.

F.1 \% Sample Input 1 DEMFID T A + 7 — RIZEBF % Iepca THOHET, B X CHEREND & X
(1,7) ¥ TCORMEBZMRLZDOTH S, PREUIRET, X (1,7) 3oKkE oMk T, &
PIBWIKETRINT WS, RFEATEREIL 17 7272 5.

(1,1)((1,2)

(2,2)

ﬁé_
ﬁé_
_é

(6,1)

F.1. Sample Input 1 DEAID T A b or— R
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Input

ANZTEUEDT AN r — A0 645, 7 A M r—AXROERTRINS.

nuwv
m

ay by c1 dy
az by ca da

am b Cm dm
q

S1 tl

S9 tQ

5q tq

1ITHIE 3 20 n,u,v (2<n <101 <u<n,1<v<n)25kKD, Icpca TDFLDXH
DEDI n, HRERDXE (u,0) ICHB L Z2RT.

2ITHEEE m (1 <m < 200) 225720, TRNICH2EVORERT. Hil m ITIEEEYO
D 2 HPICBE T 2ERNBA->TWD. ZOHFD i fTH (1 < i < m) X 4 DO a;,b;, ¢, d;
1<a; <b;<n,1<¢;<d; <n)2oRY, iHHOEYD 0, <2 <b; BEU ¢; <y <d; Ziifi
T XE (2,y) TRTELHDTVWS ZLERT. 22T, COXREHEMOBEYICEEIATY
BNWZ e, BIXUOHRROXENEDEVNCH GHEEIN TRV ERIEENS.

ZORDITICIE, MOWEDEDE ¢ (1 <q¢<2x10°) 526035, Kil ¢ fTICEMVWEHLED
THEHRBA-o TS, ZOHD jITH (1< <q) 132008 s;,t; (1<s; <n,1<t; <n)»b
72D, hIRERD S X (s),t;) ICBENT 2 7 ORMFTERE OB WEbEE2ERT. 22T, XH
(5j,t;) BEOEYNCH HHEEINTWIRWI EBRIEENS.

ANDEDLDIZ, 3HEDEXaZ T 57R5{TTRENS. TR Mr—XDEEIZ 200 282 720,
FTARTDT A M —RIZHT22% m OFEFANE 200 ZEZ 2. 72, TRXNTDT R Nr—RITbi
% q DFFNZ 2 x 10° 2 X 220,

Output
BT AR —=RZOWT, ¢fTHHE K. 20 j17H (1 <j<q) I, jHFEHORWEDEDE X
OB THAR X, 2720, IBESNLRBENCEFETERWEEIE, B2 LTno ZH1E L.

B> 7V AHI771E DOMjudge @ Problemset R—Y P H X7 > 12— RAJRETH 5.
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Sample Input 1 Sample Output 1
76 1 17
2 11
37 33 1
1456 0
4 18
17 4
55 no
6 2 no
6 1 4
10 11 24
4 48
56 4 4 17450060
56 77 7351292
4 45 6 7654321
775 6

3

10 10

33

56

211

2

1122

2211

1

2 2

911

4

2218

4.4 2 9

6 6 1 8

8 8 29

3

15

55

9 9

10000000 7777777 123456

1

1000001 9000000 1000001 9000000

3

2525252 9876543

10000000 5252525

123456 123456

00O
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Problem F
Optimizing a Map Application

Time Limit: 4 seconds

You are optimizing a map application, which is targeted at Icpca City.

The area of Icpca City has a square shape, which is divided into square sections of the same size lined up
in n rows and n columns. The section located at the i-th row and the j-thcolumn (1 <7 <n,1 <5< n)
is denoted by (i, j). For example, the section at the northwest corner is denoted by (1, 1). Icpca City has
its central station occupying a single section, and some number of buildings occupying rectangular areas
of one or more sections.

Your map application can calculate the shortest walking time between two specified sections. In the
calculation, we assume that people can walk to one of the sections adjacent to north, south, east, and
west in 1 minute, and they cannot move diagonally. In addition, we assume that people cannot enter
sections occupied by buildings nor step outside of Icpca City. However, they can enter the section of the
central station.

During the test phase, you noticed that users frequently ask the walking time from the central station.
Write an efficient program that processes many user queries asking for the shortest walking time from
the central station to specified sections.

Figure F.1 is a sketch of Icpca City of the first test case of Sample Input 1, showing the shortest path from
the central station to the section (1, 7). The central station, the section (1, 7), and buildings are shown in
green, cyan stripe, and dark gray, respectively. The shortest walking time is 17 minutes.

Figure F.1. The first test case of Sample Input 1
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Input
The input contains one or more test cases, each in the following format.

nuv
m

ay by c1 dy
az by ca da

am bm Cm dm
q

S1 tl

$2 to

5q tq

The first line consists of three integers, n,u, and v (2 < n < 109, 1 <u <mn,1<wv<n), which mean
that the number of sections on each side is n, and that the central station is located at the section (u, v).

The second line contains an integer m (1 < m < 200), representing the number of buildings in Icpca
City. The next m lines contain information regarding the areas of the buildings. The i-th line of these m
lines consists of four integers, a;, b;, ¢;, and d; (1 < a; < b; < n,1 < ¢; < d; < n), which mean the
i-th building occupies all sections (x,y) that meets a; < z < b; and ¢; < y < d;. It is guaranteed that
no sections are occupied by two or more buildings, and the section of the central station is not occupied
by any buildings.

The next line contains an integer ¢ (1 < ¢ < 2 x 10%), which is the number of queries. The next ¢ lines
contain information regarding the user queries. The j-th line of these g lines consists of two integers, s;
and ¢; (1< 55 <n,1 <t; < n), which describe the query to calculate the shortest walking time from
the central station to the section (s, ;). It is guaranteed that the section (s, ¢;) is not occupied by any
buildings.

The end of the input is indicated by a line containing three zeros. The number of test cases does not
exceed 200. The sum of m over all the test cases does not exceed 200, and the sum of g over all the test
cases does not exceed 2 x 10°.

Output

For each test case, output ¢ lines. In the j-th line (1 < j < ¢), output the answer to the j-th query in
minutes. If the specified section is unreachable, output no as the answer.

Sample inputs and outputs are available on the Problemset page in DOMjudge.
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Sample Input 1 Sample Output 1
761 17
2 11
3733 1
1456 0
4 18
17 4
55 no
6 2 no
61 4
10 1 1 24
4 48
56 4 4 17450060
5677 7351292
4 45 6 7654321
775 6

3

10 10

33

56

211

2

1122

2211

1

2 2

911

4

2218

4 4 29

6 61 8

8 829

3

15

55

9 9

10000000 7777777 123456

1

1000001 9000000 1000001 9000000

3

2525252 9876543

10000000 5252525

123456 123456

000
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