IC Floor Planning

* http://acm.cs.nthu.edu.tw/problem/11479/
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IC Floor Planning Problem

* Given
 Several blocks and their specification (dimensions)
 Several block arrangements

* Select an arrangement with the minimum area
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Block Specification

* Each block is specified by
* Serial number
* Height
* Width

height < Serial number

width



Block Arrangement

*Specified by a tree (or its post-order sequence)
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Post-order sequence:
423V1IHS5VH76HVV



Tree Construction Rule 1

* For an H node
e Left child is placed at the bottom
* Right child is placed at the top
* A new rectangle area is formed
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Tree Construction Rule 2

*For aV node
* Left child is placed at left side
* Right child is placed at the right side
* A new rectangle area is formed
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Recap the Example
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Input

* Two parts
* Block specifications
* Block arrangements

Specifications

<

Arrangements <

3]

016 13

12527

2 2522

32216

41119

20
1230V4VHV
41302ZHVVV
2Z401TH3IHVH
40231VHVV
430V21HHH
403V12VHV
30HZ214VVV
04H3IV1I2HH
03412VHHH
JO0HZH1H4H
03H142VVH
10V234HVH
14302VVHV
02V3I1T4HHH
34102VHVH
0214H3IHVV
03142VVHH
31THO42HVV
04VIV2THV
103V42VHV




Block Specification Part

Number of blocks 5
- 01613
Serial number, height,/ 12527
and width of a block 22523
32216
41119




Block Arrangement Part

Number of arrangements — 20

-1230V4VHYV
An arrangement — 41302HVVYV

in post-order 2401H3HVH

103V42VHYV




Output

* Three parts
* Block specifications

* The same as the input

* Block arrangements and
their corresponding areas

* Min and max areas

Specifications <

Arrangements <

\
Min/max {

b

01613

12527

22523

32216

41119

20
1230V4VHWVATT5 3525
41302HVVV 41853485
2401 H3HVHBSS 46 4048
40231VHWVV5075 3750
430V21HHH®S3 29 2407
403V12VHWVATEY 3243
30H214VVV 38853230
04H3IV12HHTT 35 2695
03412VHHHT4 50 3700
30H2H1H4H99 27 2673
03H142VVHE3 69 4347
1T0V234HVHDSE 42 2436
14302VVHWV36T79 2844
02V314HHHES3 36 2988
34102VHWVHT2 55 3960
0214H3HVV5863 3654
03142VVHHEG3 69 4347
JTHO42HWVVAT B3 2961
04V3V21HWV5075 3750
103V42VHWVATE9 3243
min = 2407(4)
max = 4347(10)



Block Arrangements

* Corresponding height, width, and
area are calculated for each
arrangement

 (The post-order sequences are the
same as the input)

Height
Width

Area

20

1230V4AVHWVAT TS 3525
41302HVVV 4185 3485
2401 H3IHWVHES 46 4048
40231VHWVWV30 753750
430V21HHHBSB3 29 2407
403V12VHWVA4T B9 3243
J0H214VVV 38 85 3230
04H3IVI12HHTT 35 2695
03412VHHHT4 503700
JO0H2H1H4H99 27 2673
03H142VVHBS3E9 4347
10V234HVHSE 42 2436
14302VVHWV36 79 2844
02V314HHHE3 36 2988
J4102VHWVHT255 3960
0214H3IHWVWV58 63 3654
03142VVHHG3E9 4347
J1THO042HVVAT B3 2961
04V3IV21HWVI0 753750
103V42VHWVATBY 3243
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Min and Max

* Min area and its index
e Max area and its index

Index (zero based)

Area

min = 24‘07(1‘1)
max = 4347(10)
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b

01613

12527

22523

32216

41119

20
1230V4VHWVATT5 3525
41302HVVV 41853485
2401 H3HVHBSS 46 4048
40231VHWVV5075 3750
430V21HHH®S3 29 2407
403V12VHWVATEY 3243
30H214VVV 38853230
04H3IV12HHTT 35 2695
03412VHHHT4 50 3700
30H2H1H4H99 27 2673
03H142VVHE3 69 4347
1T0V234HVHDSE 42 2436
14302VVHWV36T79 2844
02V314HHHES3 36 2988
34102VHWVHT2 55 3960
0214H3HVV5863 3654
03142VVHHEG3 69 4347
JTHO42HWVVAT B3 2961
04V3V21HWV5075 3750
103V42VHWVATE9 3243
min = 2407(4)
max = 4347(10)



Grading

*By default 50 + 5 * the number of passed test
cases

* +10% bonus if you complete the homework by 6/11
* Due 6/18

0 credit for all similar (i.e., plagiarized) codes (no
matter which one is original)
* Don't ask others for codes
* Don't directly copy codes on the Internet

* Don't submit others' codes to either iLMS or Online
Judge

* Don't publish your codes or give your codes to others



