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JUDGES PACKET - CONFIDENTIAL

l. Instructions
1. The attached printouts of the judge test data are provided for the reference of the
contest director and programming judges. Additional copies may be made if
needed for this purpose.

2. This packet must remain CONFIDENTIAL. Additional copies may be made and
returned to schools when other confidential contest material is returned.

II. Table of Contents

Number | Name
Problem 1 | Agustina
Problem 2 | Arya
Problem 3 | Diego
Problem 4 | Fai
Problem 5 | Ivan
Problem 6 | Juana
Problem 7 | Krithika
Problem 8 | Michal
Problem 9 | Paola
Problem 10 | Ricardo
Problem 11 | Shivam
Problem 12 | Tomek
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Problem 1
60 Points

1. Agustina

Program Name: Agustina.java Input File: None

Test Output to Screen:
1A-Slidell HS
2A-San Augustine HS
3A-Fairfield HS
4A-Dallas TAG
5A-Lucas Lovejoy HS
6A-Cypress Woods HS
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Problem #2
60 Points

2. Arya

Program Name: Arya.java Input File: arya.dat

Test Input File:
8

10 7

15 12
100 32
1000 500
31 31
11

50 49

50 1

Test Output to Screen:
1-5-10
6-8-10
6-6-7
7-7-17

GOT IT!!!
1-8-15
9-12-15
GOT IT!!!
1-50-100
1-25-49
26-37-49
26-31-36
32-34-36
32-32-33
GOT IT!!!
1-500-1000
GOT IT!!!
1-16-31
17-24-31
25-28-31
29-30-31
31-31-31
GOT IT!!!
1-1-1

GOT IT!!!
1-25-50
26-38-50
39-44-50
45-47-50
48-49-50
GOT IT!!!
1-25-50
1-12-24
1-6-11
1-3-5
1-1-2

GOT IT!!!
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Problem #3
60 Points

3. [3Ie§]O

Program Name: Diego.java Input File: diego.dat
Test Input File: 327772 1 1
10 2 9
2 4 06 00
02 10 73 1 0
34 0 0 08 1 1
56 0 0 59 0 0
78 0 0 46 0 0
52 3111
12345 0 O 26 0 0
67890 0 0 08 1 1
2 9 76 0 0
57 0 0 5 1
1500 18500 0 0
77 0 0 2 4
3700 86 1 0
02 00 80 0 0
26 11 91 0 0
22 00 78 0 0
64 1 1 4 5
28 0 0 0326 1 0
5 4 1656 0 0
98842 2 1 3386 2 1
52033 2 1 9006 1 0
65406 1 1 3179 3 2
55312 1 1
45 Test Output to Screen:
8307 1 0 4
9684 2 0 0
3852 1 0 1
4587 2 1 15
12

3233 0 0 550
6 4 1
389241 3 2 7776
182070 2 0 4
659434 3 0 3
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Problem #4
60 Points

4. Fal

Program Name: Fai.java Input File: fai.dat

Test Input File:
8

A,B,C,D,E,F,G,H

C
A<->B,A<->C,B<->C,B<->D,B<->F,C<->E, C<->G, E<->G, G<->F, G<->H, H<->F, F<->D
A,B,C,D,E,F,G,H

C

A<->B,A<->C, B<->C, B<->D, B<->F, C<->E, C<->G, E<->G, G<->F, H<->F, F<->D
A,B,C,D,E,F,G,H

D

A<->B,A<->C,C<->B,C<->D,C<->E, D<->F,E<->F, F<->G, F<->H, G<->H
A,B,C,D,E,F,G,H

D

A<->C,C<->B,C<->D,C<->E, D<->F, E<->F, F<->G, F<->H, G<->H

Test Output to Screen:

Test case 1l: possible
Test case 2: impossible
Test case 3: possible
Test case 4: impossible
Test case 5: possible
Test case 6: impossible
Test case 7: possible
Test case 8: impossible
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Problem #5
60 Points

5. lvan

Program Name: lvan.java Input File: ivan.dat

Test Input File:

15
BBEEBCECDCCCCDDBDAEBBBECAEBCBBECAEBCDEED
BBEEBCECDCCCCDDBDAEBBBECAEBCBBECAEBCDEED
BCEEBAECDCDCCDDADAEBEB CAEBCB _ECAE CD
AB DEA CDEAB DEABCD ABCDEAB DEABC EABCD
BACBEDACBACBEDAAECBDBADCDBBAACCDABECBAAD

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARL
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBEB
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCe
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
BEEBCECDCCCCDDBDAEBBBECAEBCBBECAEBCDEEDD
CBEABCEAB B DDEE D CE E ECB ABEBA DDBEEB
_BEEBCEADCC CDB_DAEBBBECAEBABBECAEACD EC
ABEEECECDCCCCDDBDAEABEECAEBCABECAEECDEED
CCAACDADEDDDDEECEBACCCADBACDCCADBACDEAAE

Test Output To Screen:
Exam #1: 240 100.0
Exam #2: 164 85.3
Exam #3: -18 18.2
Exam #4: 0 25.0
Exam #5: 0 0.0
Exam #6: -56 7.5
Exam #7: 8 27.5
Exam #8: 0 25.0
Exam #9: -32 15.0
Exam #10: 0 25.0
Exam #11: 8 27.5
Exam #12: 40 40.6
Exam #13: 176 86.1
Exam #14: 192 85.0
Exam #15: -80 0.0



Problem #6
60 Points

UIL — Computer Science Judge’s Packet — Region - 2022

6. Juana

Program Name: Juana.java

Test Input File:

10
4 5

N OO O W
o O O

RN OOOWwu

127
748
887
214
259
366
225
454
104
69
352
211
323
808
31 15
2 2
159
287
1122
2 15
904
437
1552

~ Juana, input continues next page ~

2
7
12
17

14
20
26
32
38

818
503
538
847
382
738
557
180
700
816
303
160
798
768
751
13

802
140

507
816

120
672

21
113
204
134
668
488
493
591
197
507
545
515
745

370
734

3
8
13
18

15
21
27
33
39

401
162
397
998
798
707
616
332
620
178
245
600
916
562
628

522
141

4
9
14
19

10
16
22
28
34
40

830

84
303
150
925
183

75
650
837
886
461
916
356
179
746

445
735

5
10
15
20

11
17
23
29
35
41

484
469
403
302
986
502
172

31
683
522
122

89
285

83
558

287
323

12
18
24
30
36
42

494
695
128

86
451
795
459
368
753

35
806
529
648
191

62

109
674

145
139
110
492
520
921
528
911
727
955
161
613
535
107
991

674
420

557
251
443
277
319
434
691
738
822
580
687
815
691
430
127

415
550

725
150
952

19

19

28
212
547
482
450
225
121
112
545
665

935
919

945
487
339
395
606
916
948
204
110
979
255

37

87
430
101

287
605

226
528
262
411
754
882
768
577
333
805
385
753
608
651
936

936
970

Input File: juana.dat

110
461
588
294
545
163

56
472
268
588
600
754
481
179
679

692
91

979
137
64
677
1000
320
574
409
437
803
910
597
613
330
265

231
72

955
569
442
205

51
531
490
113

35
856
171

15
198
132
410

853
889
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~ Juana, input continued ~

15 2
215 286
4 189
338 0
424 744
941 798
823 232
890 700
31 159
253 818
394 728
290 808
692 249
664 260
567 341
566 18
51 27
12 12

914 816 721 239 938 485 54 132 180 621 553 406
459 55 634 138 635 562 32 683 930 738 84 512
969 481 329 915 311 829 681 71 843 47 274 967
218 84 612 308 191 569 558 677 337 137 283 887
155 413 257 413 963 742 510 230 901 514 692 164
887 748 532 360 12 337 538 113 607 907 156 439
605 905 603 578 895 454 866 852 618 14 344 o018
886 131 3 514 181 887 941 297 765 581 68 63
475 104 783 495 198 206 226 860 568 529 670 844
193 76 49 564 813 896 948 8l6 241 959 767 492
390 236 183 787 882 157 229 637 295 6l6 282 54
711 416 890 594 349 858 990 416 425 909 259 36l

48 35

5 3
958 27 984
402 135 213
520 11 371
769 608 750
291 525 791

5222

2 2
795 656
260 630

1123

~ Juana, output on next page ~
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~ Juana, continued ~

Test Output To Screen:
Test case #1:
12 13 14
17 18 19

Test case #2:

28 29
34 35
40 41

Test case #3: Unable
Test case #4:
748 538 21 397
887 847 113 998
214 382 204 798
259 738 134 707
366 557 668 ©6l6
225 180 488 332
454 700 493 620
104 816 591 178
69 303 197 245
352 160 507 600
211 798 545 916
323 768 515 562
808 751 745 628
Test case #5:
159 802
287 140
Test case #6:
445 287 109 674
735 323 674 420

Test case #7:

941 798
823 232
890 700
31 159
253 818
394 728
290 808

Test case #8:
677 337 137
230 901 514
113 607 907
852 618 14
297 765 581

to extract requested

303
150
925
183

75
650
837
886
461
916
356
179
746

415
550

403
302
986
502
172

31
683
522
122

89
285

83
558

128

86
451
795
459
368
753

35
806
529
648
191

62

110
492
520
921
528
911
727
955
161
613
535
107
991

size!

443
277
319
434
691
738
822
580
687
815
691
430
127

Test case #9: Unable to extract requested size!

952
19
19
28

212

547

482

450

225

121

112

545

665

Test case #10: Unable to extract requested size!

339
395
606
916
948
204
110
979
255

37

87
430
101

262
411
754
882
768
577
333
805
385
753
608
651
936

588
294
545
163

56
472
268
588
600
754
481
179
679

64
677
1000
320
574
409
437
803
910
597
613
330
265

442
205

51
531
490
113

35
856
171

15
198
132
410
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Problem #7
60 Points

7. Krithika

Program Name: Krithika.java Input File: krithika.dat

Test Input File: (Continuation lines are indented below the initial line)
20

3
1
4
2 3 4
1
99
2
99
1
2

1
4 8

2
2
2 48
1

PHRERRORPORWRE WONDONRE O

1

w
o

11

5

16

16

999999999999999 1

999999999999999 1

999999999999999999 1

999999999999999999 1

1000000000000000000

50 37

31 8 352 13 1 27 31 1 44 35 45 47 41 18 48 11 39 44 19 47 38 33 6 12 46 34 38 13 24 33 12 29 9 45 27 45 7 26 1 34
45 19 15 20 49 21 48 42 39

50 11
12 34 11

26

6 27 34

50 39
14 37 28

46

4 48 25

1000 192
315 263
923
874
875
887
660
277
433
613
828
699
615
898

457
381
927
619
287
109
374
911
670
464
830
517
151

22 6 34 45 38 49 44 6 16 26 43 22 4 8 28 36 44 49 28 6 42 12 31 21 47 18 18 46 38 15 32 32 45 16 5 32
9 28 33 11 44 6 43

17 46 12 13 46 43 28 45 45 23 16 26 35 12 17 30 11 13 26 39 45 37 34 17 40 21 45 22 18 47 9 5 6 21 15
112 19 17 33 7 43 3

374 606 673 666 111 84 551 686 962 239 832 939 453 854 884 562 874 673 363 112 343 289 107 312 258 652
812 70 847 370 11 753 234 354 301 932 155 348 814 402 318 851 742 479 859 786 8 425 320 693 157 965
414 689 831 292 846 597 509 110 594 253 555 427 773 375 148 537 501 924 326 756 927 307 544 999 70 808
130 362 52 536 310 52 827 784 724 832 861 215 616 954 246 278 174 463 345 665 909 677 658 373 364 184
375 577 781 779 920 581 57 926 165 93 604 58 498 79 923 832 340 658 179 549 857 992 470 761 568 608 4
875 147 852 784 937 246 288 448 349 682 773 335 462 817 595 510 584 557 446 893 19 939 574 260 284 821
355 680 86 169 495 421 351 366 691 13 917 693 961 790 531 665 806 618 539 363 270 974 270 725 7 719
353 13 911 15 94 12 883 610 543 656 595 702 102 216 490 419 472 109 376 52 796 664 444 689 697 4 775
375 435 199 287 337 53 201 683 817 42 361 842 313 605 316 642 333 458 599 159 67 697 721 545 442 246
549 893 374 582 118 89 153 629 184 42 587 519 684 711 256 513 982 806 575 598 999 954 864 758 348 144
327 44 286 712 180 923 286 893 879 936 690 623 352 994 504 918 937 506 39 856 301 440 615 944 232 982
163 191 733 765 349 733 333 141 946 565 633 55 132 577 29 771 285 978 506 211 324 219 311 548 269 174
697 320 464 661 610 587 839 802 858 105 864 21 983 5 758 599 316 213 132 296 454 109 889 517 742 240

77 161 787 610 50 717 31 250 5 335 149 921 182 811 266 403 273 22 134 411 832 87 928 447 999 427 634 706 509

681
214
990
809
787
441
452
535
318
754
893
606
922
108
584
478
632
739
756
569

920

866 724 165 963 435 185 289 32 821 644 854 818 826 922 134 37 701 157 48 587 327 753 217 521 65 379

40 232 592 73 860 129 165 332 288 421 305 798 304 125 162 497 155 60 946 25 230 494 77 79 549 758 137 424

690
460
308
396
863
162
928
226
904
469
483
759
948
794
426
715
568
219

147 699 823 737 264 866 108 978 298 673 970 187 625 113 509 21 902 713 435 442 532 211 787 7 238 973
563 400 588 360 90 674 894 994 153 103 84 304 412 325 773 980 755 257 586 139 972 376 996 722 327 7
989 492 509 280 106 380 951 766 47 741 647 963 843 6 661 587 345 807 210 144 730 148 270 740 461 187
937 410 760 28 49 616 144 644 470 840 117 887 777 496 964 363 581 425 434 755 110 263 186 805 66 796
98 465 74 973 287 477 587 523 769 462 72 103 461 632 408 755 597 440 322 234 198 166 982 278 96 30 685
332 675 633 867 114 445 104 733 288 262 539 840 654 728 302 899 112 61 398 990 404 329 706 102 830 787
194 987 999 109 391 907 848 954 670 90 522 318 431 941 137 602 767 619 707 606 283 720 653 3 850 169
944 335 896 659 565 208 868 695 940 68 568 442 260 823 215 692 193 97 345 842 758 964 54 824 344 38

73 280 371 176 309 34 91 210 342 333 403 696 231 660 136 232 493 476 12 553 174 637 187 168 571 913
133 260 287 807 988 388 607 450 881 615 569 4 986 219 791 460 15 903 875 515 429 251 217 593 970 62 77
562 451 407 153 748 431 536 615 813 82 330 429 348 115 411 474 808 764 872 781 782 392 503 223 194 18
410 720 693 957 303 268 790 517 966 871 606 258 151 225 138 64 469 913 494 16 855 626 489 19 832 451
883 670 320 234 773 812 268 859 571 929 913 469 186 641 280 513 196 37 856 868 48 886 854 704 482 210
795 731 532 333 540 651 242 658 827 230 985 898 253 364 548 325 704 335 108 102 79 928 949 46 520 946
596 574 569 418 414 38 116 858 386 215 605 549 396 25 55 850 888 28 691 902 462 823 635 368 396 714
597 76 82 471 374 381 419 544 610 140 991 433 539 191 99 538 447 437 504 600 742 180 79 379 210 284
690 519 746 673 421 704 42 440 952 999 477 107 800 696 297 475 687 560 394 818 663 403 636 371 164 939
413 938 72 306 354 158 192 505 732 616 578 256 474 909 501 31 565 694 661 661 272 922 894 909 584 491

10
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468 10 612 148 382 200 643 774 125 296 961 577 433 741 431 145 278 489 100 743 797 534 342 877 201 409 819 556
711 118 550 910 483 264 460 750 353 613 667 510 467

1000 111

680 212
767
411
383
964
258
409
952
882

372
576
438
602
582
462
310
819

629 907 863 729 672 519 770 725 162 513 60 357 585 738 958 27 961 296 283 928 496 676 346 3 166 667 704
669 27 193 417 265 179 986 944 210 667 246 894 485 340 716 853 748 615 447 601 801 126 188 892 92 461 879
55 449 70 695 954 805 614 251 945 11 190 170 913 135 987 898 113 512 793 775 94 136 206 111 992 751 536
76 396 548 8 65 909 862 422 510 862 998 977 995 996 622 70 995 183 961 627 683 692 556
48 230 963 453 21 181 5 773 619 268 894 863 388 695 981 437 412 125 978 972 772
625 483 776 657 348 76 982 196 510 752 804 665 390 584 455 497 948 71 399 125 728
915 609 944 494 394 436 630 537 226 82 172 747 505 69 38 287 633 340 761 711 686
755 290 607 8 752 996 757 23 981 735 840 987 82 113 440 676 581 278 475 371 972
280 976 915 270 456 793 396 35 832 695 151 505 26 363 806 685 185 407 897 353 268
92 48 781 969 355 498 95 110 347 787 348 760 938 647 858 791 133 195 941 798 991 347 964 400 369 649 34 966
821 922 18 629 545 625 471 23 928 728 244 399 638 795 402 892 181 977 636 440 127 53 482 416 715 418 254
73 482 587 87 521 175 493 527 373 741 199 173 965 559 150 944 686 107 421 543 930 42 436 902 174 22 86 77

469
885
630
898
788
249

868
882
532
108
924
304

960
253
115
413
403
223

467
753
326
628
801
490

663
201
235
329
398
876

529
365
116
549
318
911

584
613
129
542
255
593

26 898 536 941 342 778

569
162
696
423
240

275 50 955 982 650
573 182 63 271 502
241 624 443 991 79
44 183 498 918 626
30 447 374 467 304

76 902 206 124 969 163

346
921
799
787
333
878
680
450
829
880
730
50 10

752
632
373
237
308

321
814
174
285
653
684

752 751 42 881 429 475 909
351 453 326 835 633 887 95
482 36 931 858 624 946 934
783 431 900 384 117 694 94
1 205 323 772 6 993 41 992
148 242 608 829 557 74 351

40 101 509 630 250 281 581 268 95 793 600 223
103 588 871 470 196 614 640 64 18 903 938 357
270 425 757 546 151 886 73 922 364 746 495 29

472
803
694
525
959
571

986
908
681
912
875
746
201

941
121
587
865
716
956
623

862 984 413 968 206 470 202 411 781 838 253 819 369 263 700 917 35 637 716 316 424 687 471 476 930
599 66 995 90 834 767 156 799 140 993 970 193 523 632 87 60 388 31 288 693 23 93 203 739 697 61
483 853 671 114 867 357 295 180 859 356 132 710 346 889 293 617 959 579 619 378 359 703 470 738

15 870 695 336 711 814 589 276 988 252 555
192
845
917
268
909
824
2 846 442 439 372 326 697 967 976 129 981 617 696
374 996 746 363 860 549 164 52 921 986 735 991 927
73 137 482 978 899 50 413 517 847 33 744 877 501 284 709 498 573 768 77 396 257 984 485
109 945 626 806 356 726 117 119 34 571 204 259 182 125 539 318 472 618 151 770 379 833 915 865 154 844 346
722 594 534 612 762 189 900 801 872 472 601 459 747 33 846 47 653 174 564 424 118 653 717 389 9 919 977
519 753 861 36 683 837 241 845 93 573 939 597 778 665 8 154 458 435 41 360 772 381 914 423 156 72 879 804
647 981 619 597 906 496 854 188 330 934 98 852 522 914 22 896 338 640 566 98 356 451 762 199 869 266 97

22 384 393 56 907 43 535 12 839 169 587 187 52 544 535 387 717 129 681 351 794 331 407 513 473 751 435 101
38 711 144 12 919 297 819 249 548 539 907 292 731 911 995 278 315 42 165 5 734 780 695 623 361 823 653 733
208 779 318 833 338 913 501 266 132 852 844 361 340 343 132 271 975 642 918 707 928 677 291 627 153 434
914 785 94 261 146 995 743 64 898 158 868 572 755 599 300 188 583 108 572 386 250 659 45 109 429 899 585
978 290 821 846 469 418 250 50 427 363 455 12 574 784 592 815 383 330 126 908 900 940 96 689 928 179 561
90 482 663 263 445 770 225 464 406 436 130 815 607 967 120 220 202 14 266 324 75 699 671 130 681 635 416
482 615 333 692 224 676 798 349 262 780 371

612
775
180
372
399
784

247
203
866
362
346
446

65 19 461 780 968 419 879 79 197
706 936 107 280 242 264 29 958
607 802 292 587 671 166 310 415
643 652 487 53 957 553 831 86

94 847 975 15 773 452 374 977
354 677 92 680 904 863 371 225

513456986490769832 860365840542438967 739622663538751597 631936686173957517 357153625078220040 384314386664353650

985923013829181413
285227627159961607
958169428336171082
526714595868838075
493594786849366465
392686885241410012
214933794822375725
779896142245246526
214744127327602858

1000 1000
11111

PR RPRRRRRRRRRRRRR B
e e e i
e e e

e e R R R e e A M e e e e e

i e e e

e e e e e e

PFRRRRERRRPRERRRPRPRERRERRRERRR P

e e e e
PHRERRPRPERRERPPERERBERR P
PR RPRRRRRRRPRBRRRRRP B2 P

=
=

1000 1000
1000000000000000000 1000000000000000000 1000000000000000000 1000000000000000000 1000000000000000000

1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000

389795504167498262 783986615723912665 810793556037049088 674886340026209680
907624635140524145 333871945962276296 611737967894988660 152539665109350155
30587175065807332 853227283253034839 757334282336987311 883932772881382213

678197221339803669 395186602621172742 649894542492136983 222493282092333997
191931675595203981 793645612421856718 674165261428700996 632246463153433516
671192344799917759 712362442316735431 384396050490380546 165077269115499001
18998629197755493 71612397357653147 869601572137703161 705998793296452555

894504541603682381 921314671324742379 284101145361357653 876739576372846194
221874818129749894 966816076148427527 406171370096700058

PR R RRRPRRRERRRRRRR R P
PR RRRRRRERRRRRERRP e
PRRRRPRPRRRPERRPEPRRR P
PR R RRRPRRERRRRRRR R
PR RPRRRRERERRRRRERRP PP
PR RRPRRRRRRRR R R R R e R
PR RERRRPRRERRRRRRR e
PR R RERRRRERRR R RPE R
PR RRPRRRRRRRR PR R R e R
PR RERRRPRRERRRRR PR

1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000

Y
PR R RRRRRRRRRRRRR PP
L
PR RPRRRRRPRRPRRPRERRRRRP PP
PR R RRRRRRRRRRRRR PP
L
PR PR RRRRRRBBRRRRRP PP
[ B = T S S e = L
e
e S ) N

1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000

11

PR RRRRRRER B R R R R R R R
e e R e e N e
e S ) N
O T = i o N S S B L
PR R RRRPRRER PR RRRR R
e N S ) N
O T = o S S S = L
PR R RRRPRRER PR RRERR R
e S ) N
O T = T o N S e L

1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000

PR RRRPRRERPBRRRRR R
[ B i e S e e e e
O T N o T S S B L
e = SN
[ T e e Wl o B S R S S S e R R S S
[ T o E U RSy S e S Ry S S R
[ T T e T S e S i
T S S S
= N o N S B
[ T e T S e e T

1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000

I S g S S

I N o N S N

[ N I T T SOy SOOI S

[ I = T = S TS = UUay S Uy SR

PR RPRPRRPRRRRRPRRRR R



1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
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1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000

12

1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
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1000000000000000000
1000000000000000000
1000000000000000000

1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
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1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
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1000000000000000000
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1000000000000000000
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1000000000000000000
1000000000000000000
1000000000000000000
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13
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1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000

1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000

Test Output To Screen:

Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case
Case

#1:
#2:
#3:
#4:
#5:
#6:
#7:
#8:
#9:
#10:
#11:
#12:
#13:
#14:
#15:
#16:
#17:
#18:
#19:
#20:

26

1

0

999999999999999999

1

999999999999999999

1

16

0
1
50
1000000000000000000
0
32
0
768
896
666532744850833408
1
1000000000000000000

14

1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000

1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
1000000000000000000
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Problem #8
60 Points

8. Michal

Program Name: Michal.java Input File: michal.dat

Test Input File:
20
01234567899876543210

o

O ~J oy U WD

9

0794856123

222222

3333333

1086420
1111111111111

88888

4749375973597
232349834897394893
9584737285896948437

Test Output To Screen:

KK AR A AR A AR A AR A A KA A A KA A A A A KA AA KA A I A A A A A I AR I AR I AR A AR A AR A AR A AR A A KA KK
* *
o N N N I O I O O LT I N N N B N
I [ N B P e B O FI_I*
* *
KK R AR A AR A AR AR A A A A AR A AR A AR A A KRR A KRR AR A A A A AR AR A AR A A AR AR A AR A AR ARk kK

I
* *
*|_|*
x| *
* *
N
N
* *
x| *
x| *
* *
I
I
* *
* _|*
x| %
* *
N
N

15
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* *
* _|*
x| *
* *
N
N
* *
*|*
x| *
* *
I
I
* *
*|_ *
x| *
* *
N
N
* *
*|_ *
x|
* *
I
N
* *
* _|*
x| *
* *
N
N
* *
*|:|*
x| |
* *
N
N
* *
*|:|*
x| *
* *
N

KAKAIAKRAIAKAA R AA KA AR AA A AR A A XA A AKX KKK

* *
T 1 U 1 O I O I
fol L e U I N D I D
* *

LR R R I S b I S b I db b S S S b b Sb db S Sb b I Sb b I Sb b 34

kkkkkkkkkhkhkkrkkhkkAkkrkkhkkkkxkk*k

* *
ol AR R IR IR B
o
* *

R A b I i b I A b I S A i g 3

KAk ARAkAXAA XA A XA A XA A XA XK K

* *
[ I R I RS R B

[ I R I RS IR B

16
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* *
KAk ARAkAIAAIAA XA A XA A KA XK K

KA ARKAARAA XA A XA A XA XA KA KX KK

* *
o L U I M U O B B B
a1 T O I O U ol
* *

R IR R I S b I S 2b I Sb b I Sb 2b I Sb db b S 2b 3

KKK AKRA A KA AR A AR A A A AR A AR A AR A AR A A AR AR AR KA kKK

* *
o e e R T e e e e e
o e e e
* *

KAKA KK A KA AR AR KA A I A R AR A AR A AR A AR A A XA AR A A KA K

Ahkkhk Kk Kk khkkxkhkhkkkkhkkxkk*k

* *
ol I I I O I O e
ol 1 1 I O I O
* *

kAkKkkkkkhkkkkkhkkkkkhkhkkKk*k

KKK IAKRAIAKRA KA AR A AR A AR A AR A AR AR A A XA A XA A XA A KKK

* *
T 1 I I I P O B ol
S O O O e L O e e
* *

Ak A Ak kA h kA dhkhkhkr kA hhkr kA hkkhkr kA hkkhkxhkkx*x k%

R SR R S b I Sb b I Sb b S Sb b S Sb b Sh S I S S I S S e S S S b I S 2b b Sb b b Sb b S Sb b b Sb Jb Sh Sb 2b S 4b Jb S 4

* *
[l I A s I I I I O O ol
ol 1 I I I U A AR
* *

KK A AR A AR AR AR KR A AR A AR A A KR A AR A AR A AR A AN A AR AR A AR A AR A AR A AR AR KAk

KK A AR AR A AR A AR A AR A AR A AR A AR A A A A A A A I A A A A A A A AN A AR A I A AR A AR A A XAk K

* *
o T A I O A Y I O U O A O ol
fo A I O U S S Y AN N ol
* *

RS R I b b I db b I Sb b I Sb I Sb I Sb S S b e S b Sb b Sb 2b I Sb b I Sb b S Sb S S 2b S db e Sb db b Sb 2b b Sb 2b I S 4

17
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Problem #9
60 Points
9. Paola
Program Name: Paola.java Input File: paola.dat
Test Input File:
8
A3
Z 5
D 7
M 1
J 10
Y 3
R 5
T 8
Test Output to Screen:
A J
BC KL
DEF MNO
Z PQORS
AB TUVWX
CDE YZABCD
FGHI EFGHIJK
JKLMN LMNOPQRS
D TUVWXYZAB
EF CDEFGHIJKL
GHI Y
JKLM ZA
NOPQR BCD
STUVWX R
YZABCDE ST
M UVW
XYZA
BCDEF
T
uv
WXY
ZABC
DEFGH
TJKLMN
OPQRSTU
VWXYZABC

18
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Problem #10
60 Points

10. Ricardo

Program Name: Ricardo.java Input File: ricardo.dat
Test Input File: (Continuation lines are indented below the first line)

(rows|curls)

(running,deadlift, stretch)

(lunge, (rows|curls), (squats|press))

(ala)

((alb), (alb), (alb), (alb), (alb), (alb), (alb), (alb), (alb), (alb), (alb), (alb), (alb), (
alb), (alb), (alb), (alb), (alb), (alb), (alb), (alb), (alb), (alb), (alb), (alb), (alb),
(alb), (alb), (alb), (alb), (alb), (alb), (alb))

((alblc), (alblc), (alblc), (alblc), (alblc), (alblc), (alblc), (alblc), (alblc), (alblc)
, (alblc), (alblc), (alblc), (alblc), (alblc), (alblc), (alblc), (alblc), (alblc), (alb
lc), (alblc), (alblc), (alblc), (alblc), (alb))

((alblcld), (alblcld), (alblcld), (alblcld), (alblc|d), (alblcld), (alblcld), (alblc|d)
, (alblcld), (alblcld), (alblcld), (alblcld), (alblcld), (alblcld), (alblcld), (alblc
Id), (alblcld), (alblcld), (alblcl|d), (alb))

((alblcldle), (alblcldle), (alblcldle), (alblcldle), (alblcldle), (alblcldle), (alblc]|
dle), (alblcldle), (alblcldle), (alblcldle), (alblcldle), (alblcldle), (alblcldle),
(alblcldle), (alblcldle), (alblcldle), (alb))

((alblcldlelf), (alblcldlelf), (alblcldlelf), (alblcldlelf), (alblcldlelf), (alblcl|d]
elf), (alblcldlelf), (alblcldlelf), (alblcldlelf), (alblcldlelf), (alblcldlelf), (a
Iblcldlelf), (alblcldlelf), (alblcldlelf))

(alalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalala
lalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalal
alalalalalalalalalalalalalalalalalalalala)

(a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a
,a,a8,a,a4,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,
a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a,a)

a

dadadddaddadadddaddadadddaddaddddaddaddaddaddaddddaddaddaddadaaddaddadadaaddaaddadaaadaaadaaaa
dddadddadadddaddadaadadaddadadddaddadadaddadadadadaddadaddadadadadaddadaaddadaadaaaaaaaaaaaaaa
dddadaadaaadaaaaaadadaaaaaaaaadaaaaaaaaaaaaaaaaa

ceeececcccccccccccccccccccccccccccccececccccccctalp) o) o) Ib) 1) Ib) o) [b) [b) [b) |
b) |b) Ib) |b) |b) Ib) |b) Ib) |b) [b) |b) |b) |b) |[b) [b) [b) [b) [b) |b) Ib) [b) Ib) |b) [b) |b) |b)
|b) |b) Ib) |b) Ib) |b) b) |b) |b) |b) |b) Ib)

ceeeoccccccccccccccccccccccccccccccccccccccccccta,b),b),b),b),b),b),b),b),b),b),
b),b),b),b),b),b),b),b),b),b),b),b),b),b),b),b),b),b),b),b),b),b),b),b),b),b)
,0),b),b),b),b),b),b),b),b),b),b),b)

(al (al (al (al (al (al (al (al (al (al (al (al (al (al (al (al(al (al(al(al(al(al(al(al(al(al(a
| (al (al (al (al (al (al (al (al (al (al (al (al (al (al (al (al (al (al(al(al(alb))))))))))))
31000 )
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((alalala), (alalala), (alalala), (alalala), (alalala), (alalala), (alalala), (alalala)
, (alalala), (alalala), (alalala), (alalala), (alalala), (alalala), (alalala), (alala
la), (alalala), (alalala), (alala), (alala),a)

(mznwgyterupnexvpxzzlvkrkasf, ((((((k,y,r,f,ss) |sl|slgk) |lgv), ((g,kegcup) |1lplc|yvl)
), ((ath, (vlk),y,rhpc) | (th]lzupjnlulpg)),1lq), ((m,gnz,q) |vlih), (gujrelilxlglss)))

(npcmljulrtrlhbrbvpeqgl, (((zsnup,dv), sxwxpimxahpfpesiiy), (((1lp] (d,cn)) | (g,de) | (x|g
m|ylhz)),a, ((v,1i),h,d,dx)), (tkr| ((t,y), (clilolzi),t, (yls))),ouddse,xtbd))

(((otlc) | (((g,wb), ((n,xp) |Isa)) |l (g,r,1) |iwbjhcil|rz]| (o,d,u,p,2z)) | (oksn,i,c,u, (clsr
)) ), (xapalygfuvxlgna | vmmunnguzgnrcb|n| ((r]| (zlkldke)) |1]lblh| (c|mo))), (xhdm|m|a
rgx), (jltho), (wz,n,gt))

(((el(i,pd) | (el (c,1,gk)Iblm|z)|tt),y,e,wiy) | ((ujll(zljp) | (bhis|ultltly) | (yg,m, hx
)),u,v,mj) | ((ttgl ((y,d,k,g,m),n,n,eo0)) | (z|b) |yll ((pblv|u), (h,c),o, (eldi))) | (c
Ihicp) lw)

((((tkbzxgtdbjmrtvx, (t,z,ml), ((((glmlilvIt) | (t,cc)) | (blxglilz)) |liydpgl| (il (wlyl
d) Ik))),s), (ixus|algln|ptvv)) | ((ol (v,d,bt)) |dlvi) | ((jx, (n,sr),u, (s|x)),n,sz, (
u, rtv)))

(((((ul,b,1,ix, (1,1)),dpdf, (slrr)) | ((i]11) | ((rl1l]i) ] (ut,gry)) |l (alt)|przz)),w,e, h)
| (((zzi, (elylic),h,n) Iglklk)Islriplrxal) | (((alvigt),d,w, (uvlihlgz)) | (vtji,mh,e
x,hymhp) [x| (wlg)))

(((ucglpfhepgglw|z|jlhhh), ((k, (tlhlz|3j)),frin, (ullviw))), (((t,g,99),h,bf, i, (b,ey
)) | (1]skbn)), (sulpjkgfwoypm,i, £, (viuf), (w|fv)), (trm, fej), (qv,el, (h,p,n,p), (z|
blf)))

(uvdjasludooidmghhmktwpgxgqmaeolmzcggjew| ((d,vm), ((gv, (L|lylhlzni)) |vim|t|i), (((x,
oual, (farf| (n, km)),jwbi, (stglsl|f)) |lp) | (mlslp))) | ((az,be), (u, (wlylv|ulab), (i,t
))) 1 ((su,1l1lib),z,r,ep) |osk)

(((zm] (((krixltzv) | (y,xE£,q)), (y,c,w), (yIpg)) lalllrs), (pfxkddlolc), (slIblds)) | ((s,
gl),jpvnieuiszakxsdhmgfrcozginepggwcwfdvlekaovrcytijmwivykxbyaoozwglrete))

((cl(g,ef, ((t,zw) [£lqlglsi), (k, (g,e), (y,efnf))) |gwlilnijbbcp) | ((zlhjlklui) tlslg
sl (k, (hlgey))) | (dlaw) | (tf, (3,9)) | ((xumw|t|zc) | ((i,v,p) ]| (ctpplks)|(z]x))|lw))

((x,th), (vitImh]| (¢, fv)), ((Jol (t,r,p) Ibb| (v, (y,1h)) |w), (y,g9), (gld), (nr|e)),mdytsa
thjdfgmdfagilzxruwtzjxzlfcnwadzigvxgogwebuagreytznbnthezohorjo)

yvtwhgttygxajgidzevofdkkffumgegxijghbuswjywvhyoiojcwupksyunitowizmntymgwzwysnuvin
dunayfmkvcgrhtpmmwdhigkaryapmfkowvsfmp

~Test Output to Screen on next page~
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~Ricardo Output~

Test Output to Screen:

Case #1: 2
Case #2: 1
Case #3: 4
Case #4: 2

Case #5: 8589934592
Case #6: 564859072962
Case #7: 549755813888
Case #8: 305175781250
Case #9: 78364164096
Case #10: 99

Case #11: 1

Case #12: 1

Case #13: 1

Case #14: 49

Case #15: 1

Case #16: 49

Case #17: 1

Case #18: 618475290624
Case #19: 1800

Case #20: 63

Case #21: 720

Case #22: 32

Case #23: 86

Case #24: 34

Case #25: 2160

Case #26: 88

Case #27: 73

Case #28: 30

Case #29: 80

Case #30: 1
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Problem #11
60 Points

11. Shivam

Program Name: Shivam.java Input File: shivam.dat

Test Input File:

=—=xX"2

=x"2
=-23x"2-25x
=-56x"2+8x
=xX"2-X

=x"2-54x+34
=45x"2-89x+2

Fh Hh Fh Fh Fh Hh Fh Fh Fh o Fh

Test Output to Screen:
Function 1: There is one real root at (0.00,0.00).

Function 2: There is one real root at (0.00,0.00).

Function 3: There are two real roots at (-1.09,0.00) and (0.00,0.00).
Function 4: There are two real roots at (0.00,0.00) and (0.14,0.00).
Function 5: There are two real roots at (0.00,0.00) and (1.00,0.00).
Function 6: There are two real roots at (-1.00,0.00) and (0.00,0.00).
Function 7: There are two real roots at (-1.00,0.00) and (1.00,0.00).
Function 8: There are no real roots to the function.

Function 9: There are no real roots to the function.
Function 10: There are two real roots at (-1.00,0.00) and (1.00,0.00).
Function 11: There are two real roots at (0.64,0.00) and (53.36,0.00).
Function 12: There are two real roots at (0.02,0.00) and (1.96,0.00).
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Problem #12
60 Points

Program Name: Tomek.java
Test Input File:
20

55

WW. ..
WWW. .
W.WW.
W.WW.
WWWWW
33

LW
4 6
L WWWW .
W..W.W
WW . WWW
L WWWW .
4 6
CWWWW .
W.W..W

WIWW . WW
CWWWW .

WWW
WWW
WWW

WW . W
CWW.
WWWW

4 4
WWWW

W.WW
WWWW
51 50

. WWWWWIWWWWWNWWWNWWWNWWWNWWWWWWWWNWWNNNWWNNWANWWAWW .

e e e e e e e e W.
WL WWWWWWWWNWW NN WWWNWWWNWWWWWWWWNWWN NN WWNWWANWWW W .
S W . e e e W.W.
WL WL WWWWWNWW NN WWWNWWWNWWWWWWWWNWWNNNWWNNWWNW W W .
T W.W.W.
WL WL W WWWWNWWNNWWWNWWWNWWWWWWWNNWWNNNWWNNWW . W W W .
B W.W.W.W.
WL WL W WNWWWWWWWWWWWWNWNWWWWWWWWNWWNWWW . W. W W . W .
DO W.W.W.W.W.
W WL WL W WWWNWWWWWWWNWNWNWNWWNAWWNWWNW W W W W W
LWL WL WL WL W, e e e W.W.W.W.W.W.
W W W W W W WNWWANWWWNWWAWWWANNWWNNN W W W W W.W.
W W W W W W, s i e i W.W.W.W.W.W.W.
W W W W W W WNWWNWANWNWNWNWWNAWAWN W W W W W.W.W.
W W W W W W W Wi W.W.WNWN.W.W.W.W.
AWW W W W W W W WAWNWNNNWNWNWWNAW W W W W W W.W. W
WNHWWHWWNWNWNWW.owee e W.N.WN.WWWW.W.
WHWWAWAWNWWW. WWAWNWAAWTTAN W W W W W W W.W.W.
AW W W NWAWWAWWW .o W.W.WWNWWNNWW.
WAHWNAWANWAWVWW WNTWAWAW W W W W W W W.W.W.W.
WHWAWANWANWNWW. ... W.NWNWANWWWWW.
MWW W NWAWAWAWAWWW NN W W NN WWWWW.W.W.
WAHWNANANNAVNANVWAT, . WNANWVNVAWVWWW.W.

WNWWWWWWWWWWWWWWNWW NNV NWWNNWWANWAAWNWWNNVWWNV W

WHWANANNANNANVWWT WNANWNWVNVWWVWWW.W.
WNAWNANANNAVWNAWVWAWVAW. W W W N VW W W.W.W.W.
WHWAWNWANWAWW. ..., W.HNWNWANWWWWW.
AW W W NN WWWW W WWNWNWNW W W W W W W W.W.W.W.
WNHWANAWWNAWNWNAWW W oo W.WWWWWWWW.W.
WHWWAWAWNWWW WWANWTAWTTAN W W W W W W. W W.W.
AW W N WWWWW. e e W.W.WWWWW.W.W.
WNWWWWWW W WNWWWNWWAWNAWANNW W W W W W W.W.W.

23

12. Tomek

Input File: tomek.dat

w
w
W
w
w
w

Ss=555555%
S==3=323%
SEsssszss3

S s=s=s=s==s3533353

- WNWWWWWWWWWWWWNWWN NN W NN WWNWWAWNWANNNWNNN TNV

W.W.NWNWWWNWNWWW.W.
WWWNWWWWNWWWWWWWWWNWWWWW
W.ANWHANNWNWNNWNWWWW.
WWWWWWNWWWWNWWNNWWNNW W
W.ANWHWNNWVNWNWNWW.
WWWNWWWWNWWWWWWWWWWWWNW
W.W.WWWNWWNWNWN.W.
WWWWNWWWWNWWWWWWWWWWWWWW
W.ANWHWNNWNWNWWNWW.
WWWWWWNWWWWNAWNNWWNWW W
W.ANWAWNNWNWNWW.
WWWNWWWNWWWWNWWWWWWWWW
W.W.WWWNWWNWNWN.W.
WWWWWWWWNWWWWWWWWWWWWWW
W.ANWANNWNWNWWNWW.
WWNWWWWNWWWWNAWNNWWNWW W
W.NWWNWNWNWNWW.
WWWNWWWNWWWWWWWWWNWWWWW
W.W.WWWNWWWWN.W.
WHWWNWWWNWWWWWWWWWWWWWW

31 41
WWWWWWWWWWWWWWNNNWNNNWWNNWANNWWANWWWN WA WA
W.WW.WW.WW . WW . WW.WW . WW. WW . WW. WW . WW . WW . WIW .
WWWNWWWNNWWWNWWWWWWWNNWWNNNWWWNNWWWNNWWNW
WWWWWWWWWWWWWWNNNWNNNWWNNWANNWWANWWWNNAWW
W.WW.WW.WW. WW . WW . WW . WIW. WW . WIW . WW . WW . WW . WW .
WWWWNWWWWNNWWWNWWWWWWWNNWW NNV WNNWWNNWWANWW
WWWWWWWWWWWWWWNNNWNNNWWNNWANNWWANWWWNNWWW
W.WW.WW. WW. WW . WW . WW . WIW. WW . WIW . WW . WW . WW . WW .
WWWWWWWWNWWWWNWWWWWWWNNWWNNNWNNNWWWWANWWNW
WWWWWWWWWWWWNWWNNNWNNNWWNNWANNWWANWWWNNAWW
W.WW.WW.WW. WW . WW . WW . WIW. WW . WIW . WW . WW . WW . WW .
WWWWNNWWHNNWWWNWWWWWWWNNWW NNV WNNWWNNWAANWW
WWWWWWWWWWWWWWNNNWNNNWWNNWANNWWANWWWNNAWW
W.WW.WW. WW. WW . WW . WW . WIW. WW . WIW . WW . WW . WW . WW .
WWWWWWWNWWWWNWWWWWWWNNWW NNV WNNWNNWWAWW WA
WWWWWWWWWWWWWWNNNWNNNWWNNWANNWWANWWWNNWWW
W.WW.WW. WW. WW . WW . WW . WIW . WW . WIW . WW . WW . WW . WW .
WWWWWWWNWWWWNWWWWWWWNNWWNNNWWNVWNNWWAWW WA
WWWWWWWWWWWWWWNNNWNNNWWNNWANNWWANWWWNNWWW
W.WW.WW.WW . WW . WW.WW . WW. WW . WW. WW . WW . WIW . WW .
WWWWNWWWANWWWWNWWWWWWWNNWWNNNAWNNWNNNWAANWW
WWWWWWWWWWWWWWNNNWNNNWWNNWANNWWANWWWNNAWW
W.WW.WW.WW. WW . WW . WW . WIW. WW . WIW . WW . WW . WW . WW .
WWWWWWWNWWWWNWWWWWWWWNWWNNNW NNV WWNNWWAWW WA
WWWWWWWWWWWWWWNNNWNNNWWNNWANNWWANWWWNNWWW
W.WW.WW. WW . WW . WW . WW . Wi WW . WIW . WW . WW . WW . WW .
WWWWWWWNNWWWNWWWWWWWNNWWNNNWWNNWWHNWWAWWWW
WWWWWWWWWWWWWWNNNWNNNWWNNWANNWWWNWWWN N WW
W.WW.WW.WW. WW . WW . WW . WIW. WW . WIW . WW . WW . WW . WW .
WWWWNWWWWNNWWWNWWWWWWWNNWW NNV WNNWWNNWWANWW
WWWWWWWWWWWWWWNNNWNNNWWNNWANNWWANWWWNNWWW

59 26

WWWNWWWWNWWWNWWWANWWWNWWWW
W e e e i e W
W e e i i e w
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W e e e e e e W WWW. . WWW . W

W e e w CAWLWW. LW

W e e w W.WWW.W.WW

W e e e e e e e W W.W. WWWWWW

W e e w WWW . WWWWWW

W e e e w WL WWW . WWW

W e e e e e W CWWW . WWW . .

W e et e e w 10 10

W e e w WWWWWWW . W

W e e e e e e W WWWWWWNWWW

W e e w W.WWW. WW. W

W e e w WWWWWWWWWW

W e e e e e e e e W W. WWWWNWWW

W e i e w WWWNWWWWWW

W e e e e w WWWWWWWWWW

W e e e et e e et W - WNWWWWWWW

W et e e w W. . .WWW.WW.

W e e e w WWWW . WWWWW

W e e e e e W 20 20

W i e w WWWWWWW . W . WWWWWWWW . W
W e e e e w WWW . WWWWWWWWNWWWWWWW
W e e e e e W WWWWWWNWWW . WW . WWWWWW
W i e w WWWWWWWWNWWWNWWWWWWW
W e e e e i w WWWWNWWWWNWWW . WWWW . WW
Wi e e i e W WWWW . WANWWWWWWW . W . WWW
W et e e w WWWWW . WWWWWW . WNWWW .
W e e e w WWWNWWWANNWWWNWWWWWW .
W e e e e e e W WW. WWW . . WWWWWWWWWWWW
W e e w W. WNWWWWWWWWNWWWWWWW
W e e e w WWWNWWWWNWWWNWWWWWWW
W e e e e e et W WWWWW . WWWWWWWW . WWW . W
W e i e w CWWW . WWWWWWWWWWW . WWW
Wi e e w WWWWW . WAW . WWW . WWWWWW
W e e W WWWWW . WWWWW . WWWWWWWW
W i e w WWWWWWWWWWWW . WWWWWWW
W e e w CWWWW . WW . WWWWW . WWWWW
W e e e e e e W WWWWWWNWWWW . WWWWWWWW
W e i e w WWWWW . WWNWWWWNWWWWWW .
W e e e e w WWWWWW . WNWWWNWWWWWWW
W e e e e e e e e W 20 20

W i i w WWWWWWW . WWW . WWW . WWW .
W e e e e i w WWWWWWWWW . . . . WWWWWWW
W e e W WWW. . W. . WW. . WWWW. .WW
W i i w WWWW. . WWW . WWWWWWW . WW
W e e e w WWWWWWWAW . WWWWWW . . WW
W e e e e e e W W. WWWWNWWWW . WWWWWWWW
W i e w WWWW. . W. WWWWW . WWNW . WW
W e e w CWWLWW . WWWWWW . WWW . W
W e e e e e e e e W WWWWWWW . WWWW . WAWW. . .
W e e w WW . WNWWW . WWWW . WWWWWW
W e e e e w WWWNWWWWWWW . WWWWWWWW
W e e i e w WWWWWWNWWW . WWW . . W. WW
W e e w W. WNWWWWNWWWWNW . WWWWW
W e e e w W.WNWWWWWW . WNW . WW . WW
W e e W WWWWWWWWW . . WW . . WWWW .
WNWWWWWNWWWWWWWNNWWNWNWWWW CWWWWW . W. . WWWW . . WWW .
20 18 WWWNWWWWNWWWNWW . WWWW
W.WW. WWWWWWW . WWWW . WWW. WW.W.WW. . W. WWWWW
WNWWWWWWWWW . WWWWWW WWWWWWWWW . W . WWWWWWWW
WL WWWWWWW . WWW . W WWW . WWWWWWWW . . WWWWWW
WNWWWWWWW . WWW . W. . . 20 20
WNWWWWWNWWWWWWWWWW WWWWWW . W. . WWW . WWWWWW
W. WAWWW . WAW . WWWW . W WWWWWW . WNWW . W . WWW. W .
WNWWW . WNWWWW . WW . WW CWWW . WW . WWWWWWW . WWW .
WW. W . WWWWWWWW . WNWW WW.W. . W. WWWWW . WWWWWW
WWWWW . WNWWWWWWW . WW WWWWW . WW . . WWWWW . WW . W
WWW. . . WNWWWWWWWWWW CWWWWWWWW . W . . WWWWWWW
WWWWW . WNWW . WWWWWWW WWWWW . .WWW. . . NWNWWWW
WWWW . WWW . WWW . WWWWW WWWWWWWW . . WAWWWWW. . W
WWWWW . W. WAWW . WWWWW W.WW.W.WWW.WW. .. WAWW
W.W. WWWNWWWW . W. WWW W.WWW . WWWWWWW . WWW . W .
WWWWW . WNWW . WWWWW . W WW. WWWW.W. . WW. WWW.W.
WNWWWWWNWWWWWWWW . W WL WWWWW . WW . W WIW . WWW
WW . WWWWWWWW . W . WWWW . WWWWWWWWWWWWWWNWWWW
WWW. . WWW . W. WWWW . W. WWWWWWW . WAW . WWW . W. WW
CWWWL WL W WWWWWWIWW CWWWWAWW . W, WAWWW . .
v JWWW . WWWWWW . WWWIW W.W.WAW. WW . WWWWWW . WW
10 10 WWWWWWWW . WW . WW . . W. WW
AW WL WWW CWWL L WW L L WW . WRWWWWW
WWW. WWW. . W W.WW. WWWWWW . WWWWWW . W
WWW . WW . WWW WWW. .WWW.WW. . W. WWWWW

24
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70 100

WWWWWWWNWWNWNWWWWWWNWRWNAWNAWW . . e e e i e v e e e a e e WWWWWWWWWWWWWWNNWN NNV WV WWWNWHWWTWWNNWWNANWWNWWTWW
Wi e i WWWWWWWWWW . oo e e e e WWWWWWWWWWWWWWNNWNNNWWWNT WWWWWWWNWWWNNWWWNNWWWNWWAWW
W e i e WWWWWANWWNWW . oo v e e e e e i e e WWWWWWNNWWWWWWNNWNNNWWANNWWANWAWWHWWNNWWNANWWNNWANW
Wi i e WWWWWWWWAW .« oo e e e e e e e WWWWWWWWWWWWWWNNWN NNV WV WWWNWHWWTWANNWWNANWWNVWTWW
Wi e i WWWWWWWWWW . oo v e e e i e e i e e e WWWWWWWWWWWWWWNNWNNNWWANWWANWAAWWWWNNWWNNVTWNNWTNW
W et e e WWWWWANWNWW . oo v e e e e e e WWWWWWNWWWWWWWNNWNNNWWNNWWANWAWWHWWNNWWNNNWWNNWANW
Wi i e WWWWWWWWWW . « oot e e e e e WWWWWWWNWWWWWWNNWNNNWWNNWWWNWWW WWWWWNWWNANAWNNWWNW
Wi i i WWWWWWWWWW . oo e e e WWWWWWWWWWWWWWNNWNNNWWANNWWAN VWAV WAV VTWNNWANW
W e et i e e e WWWWWANWWNWW . oo v e e i i i e e WWWWWWNNWWWWWWANWNNNWWNNWWANWAWWHWWNNWWNNNTWNNWANW
Wi i i e WWWWWWWWWW . & oo v e e e e e et e e e ens WWWWWWWWWWWWNNWWWNWWWWNWWWWHAWHNWWNNAW AN VWV WTTWTW
Wi i i WWWWWWWNWWWWNWWNNWWNNWWANWWWNWWWNNAWNNWNNWW WAV VTNV WATNTAANTWWAVTWATVWANWTNVW AW
Wit i e i e WWWWWWNWWWWNWWNNWWNNWWWNWWWWNHAWWNAWNNNWAWTWWNVWANWTANTTWWAWWWATTWANE WAV WEW
Wi e WWWWWWWNWWWWNWW NN WWWNNWWWNWWWNWWWWNAWNNWNNWWH VWOV VAW TANTWWNNWWA AWV TNV TTWWTW
Wi i i WWWWWWWWWWWNWWNNWWWNNWWWNWWWNWWWNNAWNNWNNWWWANWWNVWTTNTAANTTTAVTNANTWANWANVW AW
Wit e e WWWWWWWWWWWNWWNNWWNNW WNWWNNVWWNNWANWAANWNANVWWWATTWNTAWTTNTNNNTNAVWTNV AT TN
Wi i i e WWWWWWWWWWWNWWNNWWNNWWWNWWWNWWWNNAWNNWNNWWNANWWNVWATWTAANTWENNATWANTWNNWTNVTAWWTW
Wi e i WWWWWWWWWWWNWWNNWWNNWWWNWWWWWAWWNAWNNVWAWTWANVWANWAANTTANTWTAATWWTVTTNVTNNT VW
W et e i e WWWWWWWWWWWNWWNNWWNNWWWNWWWNWWWWNAW NNV NT WV VTNV WAWNTATNTTWANWWAN TNV TNV W AW
Wi i e WWWWWWWWWWWNWW NN WWWNNWWWNWWWHWWWWNAW NN NWWH AN WO VAW TTWNTWWNNWWA NNV TTWWTW
Wi e i WWWWWWWWWWWNWWNNWWNNWWANWWWNWWWNNA NNV NWW WAV VTNV WATWTAANTWTAVTWANTWANWTNVW AW
WWWWWWNNWWNWNWWNAWANWEW . 2o e e e e et i e e e ie e e WWWWWNWNWWWNWNWENWREN . o 2 e e e et e ie e e e WWWWW
WNWWWWWNWWWWWWWNNWANNAW . &2 v e e e e et i e e eeeens WNWWWWANWWNNWNNNWWWNW . o ov e e e e e et e it et i et e eeae e WWWWW
WNWWWWWNWWWWWWWNNWANNAW . &2 v e e e e e e i e e ee e e WNNWWWHNWWNNWNNNWW . . v e e e e e e it et e ettt e et e eeeeen WWWWW
WWWWWWNWNWNWNWWNAWWNWAW . .o we e e e e i e e ie e et WWWWNNWWNWNWWWNWAN . . v e e e e e et et e e e e e e a WWWWW
WNWWWWWNWWWWWWWNNWANNAW . & o v e e et e e i e e ee e ns WNWWWWANWWNNWNNNWW . 2 v e e e e e e it e e e ittt eee e eeaea WWWWW
WNWWWWWNWWWWWWWENNWANNNW . .o v e e e et i e e ee e et WNNWWWHNWWNNWNNWWW . . oo e e s e et e e e et e et e e ae WWWWW
WWWWWWNNWWNWNWANAWANWEW . 2 o e e e e e et i e e e eee e WNWWWNWWNWWWWENWEW . o o v e e e e e et e e e e eeaea WWWWW
WNWWWWWNWWWWWWWNNWANNAW . &2 e e e e et et e e e ee e ens WNWWWWANWWNNWNNNWW . 2 v e e e e e e i et ettt e i et e eeaean WWWWW
WNWWWWWNWWWWWWWWRNWANNW . .2 ve e e e e e e ee e et WWWNWWWHNWWWHWENNW . . v e e e e e e et e e e i e e e it e e eas WNWWW
WWWWWWNNWWNWNWANAWANWEN . 2 o w e e e e et ie i e ie e e WWWWWNWWNWWWWENWEN . o v e e e e e et et e e eeaea WWWWW
WNWWWWWNWWWWWWWNNWANNAW . & o e e e e e e e e i e e ee e e WNWWWWNNWWNNWNNNWW . . o e e et e et e et et e e et e e e aens WNWWW
WNWWWWWNWWWWWWWNNWANNAN . & o v e e e et e i e e ee e e WNNWWWHNWWNNWNNNWW . . v v e e e e e et e e e ettt e it e eeeeas WWWWW
WNWWWWWNWWWWWWWANNWENNNNN . oot e et e it eie e e WNNNWWHNWWNNWNNNNW . . v v e e e e e e i e e et ittt e e e e e e WWWWW
WNWWWWWWWWWWWWWNNWENNNW . e et e e e e ee e ens WNWWWWNNWWNWWNNNWW . . o v e e e e e et e et it et e et e e e ae e WWWWW
WNWWWWWNWWWWWWWENNWANNNW . ..o e e e e i e e ee e et WNNWWWHNWWNNWNNNWW . o v e e e e e e i e et it e e e et e eeeees WWWWW
WWWWWWNNWWNWNWWNAWANWEW . 2 o e e e e e et i e e e iee e WWWWWNWANNWWWWENNWEW . o v e e e o et et e et e e e e aas WWWWW
WNWWWWWNWWWWWWWNNWANNAW . &2 e e e e et e e i e e ee e e WNWWWWANNWWNNWNNNWW . 2 v e e e e e e e et e et it e et ee e e e ae e WWWWW
WNWWWWWNWWWWWWWNNWANNAW . .o v e e e et e i e e ee e e WNNWWWHNWWNNWNNNWW . .o e e e e e e e it e et it e e e et e e e eea WWWWW
WWWNWWNNWWNWNWWNAWANWEN . 2o e i e s e e e e ee e ns WNWWWNWWNWWWWANWEN . o o v e e e e e et e e e e eeann WWWWW
WNWWWWWNWWWWWWWNNWENNNAW . & o e e e e e e e e e ie e e WNWWWWNNWWNNWNNNWW . 2 o e e e e e e e et e it et e et e e e ae e WWWWW
WNWWWWWNWWWWWWWNNWANNAW . 2o v e ettt i e e ee e et WNWWWWHWWWNWWRNWNWW .« v e e e e e et et e e e e et e e e eeas WWWWW
WNWWWWWNWWWWWWWENNWENNNNWN . v e e et e i e e ee e e WNWNWWHNWWNNWNNNWW . . v v e e e e e e it e et ettt e it e e e e WWWWW
WNWWWWWNWWWWWWWNNWANNAW . & o e e e e et i e e ie e e WNWWWWNNWWNNWNNNWWWNW . o o e e e e e e e et it et i it e e ae e WWWWW
WNWWWWWWWWWWWWWNNWANNAWN . o oo e e e e e e e e e e e WWWWWWWANNWANNAWNNNWANW . o ow e e e e e e e e et et e i e e e e e WWWWW
WWWWWWNNWWNWNWWNAWANWEW . 2w e e e e et i e e e iee e WWWWWNWWNWWWWWNWENNWAW . o e e e e e e e e e aea s WWWWW
WNWWWWWNWWWWWWWNNWANNAW . & 2 e e e e e e e e i e e eeeees WNWWWWANNWWNNWNNNWWANW . o e e e e et e it e e i e v e e WWWWW
WNWWWWWNWWWWWWWNNWANNNW . ..ot e et e i e e ee e et WNNWWWHNWWNNWNNNWWANW . o o v e e e i e e e e it e e e et e e ee e WWWWW
WWWWWWNNWWNWNWWNAWANWEW . 2o we e e e e et ie e e iee e WNWWWNWWNWWWWWNWENNWNW . o s e e e e e e et e e ns WWWWW
WNWWWWWNWWWWWWWNNWANNAW . & o e e e e e et e i e ie e e WNWWWWWNWWWNNWNNNWWWNWWWWNW AW WNTWNNNWNN VWV VANV HTWWWTW
WNWWWWWNWWWWWWWNNWANNAW . & o v et e e e e i e e ee e e WNWWWWWWWWWWWNNWWWWWWWWNNWNNNWWANWWNNWAANWAANTWEANAVW
WNWWWWWNWWWWWWWENNWENNNNW . vt e et e i e ie e e WNWWWWWNWWNNWNNNWWWNWWWWWAWWNAWNNNWNN VWV VANV WA WWW
WNWWWWWNWWWWWWWNNWANNAW . &2 e e e e et e i e e e e e WNWWWWWNWWNNWNNNWWWNWWWWNWTWWNTWNNNWNN VWV WANVHTWWWTW
WNWWWWWNWWWWWWAWRNWWENNNE . & 2 ve e e et e i e ee e ns WWWWWWWNWWWNAWNNWWWNWWWWWWWWWNA AW WNWNNNAWANVWNNWAAWWT W
WNWWWWWNWWWWWWWENNWENNNNW . vt e et e i e ie e e WNWWWWWNWWNNWNNNWWANWWWWWAWWNAWNNNWNNNWWNN VANV AW WWW
WNWWWWWNWWWWWWWNNWANNAW . & o e e e e e e e e i e e ee e e WNWWWWWWWWWNWH WNWWWWWWWWNWWNNWWHN VWV VWAV WTAWT VANV
WNWWWWWNWWWWWWWNNWANNAN . & o v e e e et e i e e ee e e WNWWWWWNWWNNWNNNWWANWWWNWAWWNAWNNNWNN VWV VANV WATWTW
WWWWWWNNWWNWNWANAWANWEW . 2 o e e e e et ie i e iee e WNWWWWWNWWNNWNNNWWANWWWNWAWWNAWNNNWNNNWWNN VANV AW
WNWWWWWNWWWWWWWWRWWANNW . & 0 ve et e e e e e ee e e ns WHWWNWNWWHNWWWHWNNNWWNNWWWNWWWWHTWWNWWNNNWWN VWV WWAWWW
WNWWWWWNWWWWWWWNNWANNAW . & 2 v et e e e e e i e e ee e e WNWWWWNNWWNNWNNNWWANWWWNWWWWNAWNNNWNN VWV WANVWATWTW
WNWWWWWNWWIWW . © e e e et e e et e et ettt eeaennn WNWWWWNNWWNWWNNWWWWN WAWNWWWANWNNNWWWNWWNVWATN VTN W
WNWWWWWWWIWIW . o et e e it et e et e ettt ee e ee e WNWWWWWNWWWNNWNNNWWWNWWWWNWAWWNTWNNNWNN VWV WANVHTWWWTW
WNWWWWWWWIWIIW . .« et e e it e e e et e et et e it enaennnnn WNWWWWWNWWNNWNNNWWWNWWWNWWWWNAWNNNWNN VTNV WANVWATWTW
WNWWWWWNWWIWW . .« o e e e s it e et it et e ettt e eeeeaeennn WNWWWWWWWWNWWNNNWWWNWWWWWAWWNAWNNWWAN VWAV VWAV AW
WWWWWWWWWIWIW . .« e e e e it e e e et e ettt ae e neennan WNWWWWWNWWNNWNNNWWWNWWWNWAWWNIWN NN VWV VTNV HTWWWTW
WNWWWWWNWWWWWWWNNWANNAW . & o v et e e e e i e e ee e e WNWWWWNWWWNWWNNWWWANWWWNWWW WNWWNNVWANVWNNWWANWAWWNWW
WWWWWWNNWWNWNWWNAWANWEW . 2o v e e e e e et ie e e vee e WNWWWWNNWWNNWNNNWWANWWWNWAWWNAWNNNWNN VWV VANV AW
WNWWWWWNWWWWWWWNNWANNAW . & 2w e e e e e e e e e e ee e e WNWWWWWNWWWNNWNNNWWWNWWWNWTWWNTWN NN VWV VANV HTWWWTW
WNWWWWWNWWWWWWWNNWANNAW . . o vn e e e e e et e e e e n s WNWWWWWNWWNNANNNWWWNWWWNWWWWNAWN NNV WAV VANV AW

WNWWWWWNWWWWWWWWNWW NNV A NWWNNWWAN VAW NWWNANTWNNWNVWANVTTAAWANVWAWWT TNV WNVWTTNTTTTTWWWAVEW
WNWWWWWWWWWWHWWWNWWN NN VW NWWWNHAWHNOWNN WA N VWAV WWANTTATTON VWA WWNVAANATNNTTET WNWTANTTANTWWEIANWW
100 100

WNWWWWWNWWWWWWWWNWW NNV A NWWNNWWAN VWAV NTWWNWNVWANVTTATWANVWTWWT ATV TWNNWTTNTATETTWWWAVEW
WNWWWWWWWWWWHWWWNWWNNWNNNWWNNWWWNHAWWNAWHNTNHN VWAV WWWNTAWWTTNTWW
WNWWWWWWWWWWWWWNNWWNNWWWNWWWWWNNAWNNWANNWWANWWWWNTTTWNAWNVTNWTWW
WNWWWWWWWWWWHWWNNAWNNWNNNWWNNWWWNWAWWNAW NNV VWAV WWWNWATWT AN T
WNWWWWWWWWW WA W W NN . o e e et e it e e it e et e et et et e e et e aeeaeeaneeeaseeessennsnennnns
WNWWWWWWWWW W WA NN W . o e e et et it ettt e et e et e et et e et et aeeaaeanaeensseeneennsennnns
WNWWWWWNWWWWWWWNNWWNNWWANWWNNWA . . .
WNWWWWWWWWWWHWWNNWWNNWWHNWWWNNWA . . .
WNWWWWWWWWWWW W W NN NN . o s e e e et e it e e e et e ettt ettt ae e e e aeeaseesssenseeenseeneeenneens
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WWWWWWNWNWNWNWWNWNWN VAW NNWNWNWR . o o e e e e e et et e ettt e et e e e tete e e e sesenaseesesensennsenneeennasas WWWW
WNWWWWWWWWWWW W NN NN . o s s e s e e e e it e e et e ettt it et et te e e e aeenasenaseneseessensnessennsens WWWW
WNWWWWWWWWW W W W NN W N W . o o s e e ettt et et e ettt et ettt e e e et eeaa e eeeeasennaeeennennnnnnns WWWW
WWWWWWNWWWNWNWWNAWWN WA W NN . o o e e e e e it et e ettt ettt e it ae et eteeenesenseseneneneennsenensas WWWW
WNWWWWWWWWWWW W NN NN . o s s e s e e e e it e e et e ettt it et et te e e e aeenasenaseneseessensnessennsens WWWW
WNWWWWWNWWW WA W W W W W NW NN . oo e e e et e e e ittt e it et ettt e et te it ee e e ae e e aneenseenseeneeeeneeenennn WIWWW
WWWNWWNWWWNWNWWNAWWNWWANWWNENER . o o e e e e e it et e ettt et et e e it se et saaeeenaaensesenenensennasennnnas WWWW
WNWWWWWWWW W W W W NN NN W . o e s s e et e it e e et e et et et e ae e seeneae saaseaasenssenesesnensennnnnas WWWW
WNWWWWWWWWW W W W NN NN NN W . o e e e e et it it it e et ettt e e e e e te e e aaeaseeneseeeneeeaeeenaneens WWWW
WWWWWWNWWWNWNWWNAWWNWRANW NN . . o e e e e e et et et ettt et e e it ae et eeteeenaaensaseseneneennasenennas WWWW
B WWWW
WNWWWWWWWWWWW W W NN NN NN W . o e e e e et it et it e ettt et ettt e e e e e teeaneeaseeneeeeeneeenaeeenneens WWWW
L L WWWW
L WWWW
WNWWWWWWWWWWWAWENEEN . o v e e e et ettt it et e ee e e e WWWWWWAWWWWIWWW . & v e e et e ettt e e ennan WWWW
WWWWWWWWNWNWNWWNAWAN . oo v e e e ettt et e e e e e nnn WNWNWNWWAWWNNW . 2 o v e et et e ettt e et e aeennnnn WWWW
WNWWWWWWWWWWWAWRNEAN .« v e e e et et ettt e e inaeeann WWWWWWWNWWWIWWW . & v et e e ettt eaennn WWWW
WNWWWWWWWWWWWWWANEEN . o et et e et et it et e ee e eeenn WWWWWWAWNWWWWWW .« v e e e et et et e e e ennnn WWWW
WWWNWWWNWWNWNWWNAWAN . o v e e e et ettt et e e e e e e WNWNWANWWAWEWNNW . 2 o e e e e e e e et e e et e a e neans WWWW
WNWWWWWWWWWWWAWRNEEN . 2 v e e e e et et ettt e e ineaeann WWWWWWWWWWWWAW . & v e et e e e et et e nnenennn WWWW
WNWWWWWWWWWWWWWANAWNN . o e e e e et e et et e e e eannn B WWWW
WWWNWWNNWWNWNWRNAWAN . 0w s e et et e et et e e e e e WWWNWANWWAWWNNW . o o v e e e et e ettt e et e e eeaeann WWWW
WNWWWWWWWWWWWAWRNEEN . 2 v e e e e et et ettt e e ineaeann WWWWWWNNWWWWAW .« v e e e e ettt et ees eaaennn WWWW
WNWWWWWWWWWWWWWANEEN . 20 e e e e e et e ettt e enaeeann WWWWWWWWWWWIWWW . & v e e et e ettt eeannn WWWW
WWWNWWWNWWNWNWRNAWAN . o v s e et et et i e e e e e WWWNWNWWAWWNNW . o o v et e et e ettt e et e e eeaennn WWWW
WNWWWWWWWWWWWAWRNEEN .« v e e e e et et et e e e ieaeeann WWWWWWWWWWWIWWW . & vt e e e e e et e eaenenn WWWW
WNWWWWWWWWWWWAWANETEN . o e e e et et ettt et e ee e e e B WWWW
WWWNWWWNWWNWNWANAWAN . o v e e e et et i e e e e e e e e WWWNWANWWAWWNNW . o o v e e e e e ettt e et e e eeaeans WWWW
WNWWWWWWWWWWWAWRNEEN . 20 v e e e et et e et e e e ineeeann WWWWWWWWWWWWAW . & vt et e e e et e eaenennn WWWW
WNWWWWWNWWWWWWWWRWAN . .o e e e e e e et e i et e e e eenn WNWWWWWNWWNWWNN . o v v e e ettt e e et e ettt e e ee e eeeneen WWWW
T e e e et e et e e e it e e e e et W.ooo.. WWWW
U e e e e et e e e et e et et et e e e e e e e e e e e e e e ae e e e W.o.ooo.. WWWW
T e e e e e e e e e et e et ettt e e e e a e e W.oooo.. WWWW
Y W...... WWWW
U e e e e et e e e et e e e et et ettt et e e et W.ooonn. WWWW
T e e e e e e e e e et e et ettt e e e e e e e a et et W.oo.o.. WWWW
T e e e et e e et e e et e et et e e e e e W..o.o... WWWW
U e e e e e e e e e et e et ittt e et e e e e e W..oo.o.. WWWW
U e e e e e e e e e et e et ettt e e e e e e a e e e e W.oooo.. WWWW
T e e e e e e e it e e et e e e e e e e ee e e W.o.oo... WWWW
U e e e e et e e e et e et ettt e et e e e e W..oo.o.. WWWW
T e e e et e e et et e et et e et e e e e a e e e ee e e W..ooo.. WWWW
L WNWWWWNWWNNWHWNWWWNWWWNNWWANNWAW . . ... WWWW
e e e e et et e et et ittt it e et e e e e WNWWWWWWWNWNWWANWWWNWWWNNWWANNWWAW . . ... WWWW
U e e e e et e e et et ittt e ittt et e et e e WNWWWWWWWNNWWAWNWWWNWWWNNWWWNNWWAW . ... . WWWW
T e e et i et i e e et ettt e e WWWWWNWWNWNWWNWWWNWWNWWWANNNWNWNAW . . ... WWWW
e e e e et e et et et ettt ittt e et e e e WNWWWWWWWNNWWANWWWNWWWNNWWWNNWAW . . . .. WWWW
T e e e e et et e et et ittt e ittt et WNWWWWNWWNWWWWNWWWNWWWNNWWWNWWEW . ... . WWWW
T e e et e et i et e et ettt e e WWWWWWNWNWNWWNWWWNWNWWNWANNNWANWNAW . . ... WWWW
e e e et e et e et et ittt ittt et e e e e WNWWWWNWWWNWWWNWWWWNWWNNWWWANAWN . ... WWWW
T e e e e et e et et et ittt e ittt ettt e WNWWWWWWWNWWWWANWWWNWWWNNWWWNWWAW . ... . WWWW
L WNWWWWNWWNNWWANWWWNNWWWNHWWANANW . ... WIWWW
e e e e et et e e et ittt ittt et e e e WNWWWWWWWNWNWWWWWWWNWWWNNWWANNWWAW . . ... WWWW
T e e e e et e et et et ettt e ittt et L A WWWW
I WNWWWWNWWNNWWWNWWWNWWWNNWWWNNWAW . . ... WWWW
I e e e e e e e e et et ittt ittt et e e e e s WNWWWWWWWNWNWWAWWWWNWWWNNWWWNNWWAW . . ... WWWW
T e e e e et et e et et ettt ittt ettt WNWWWWWWWNWWWWNWWWNWWWNNWWWNWWAW . . ... WWWW
T e et e e i e it et et e e WNWWWWNWWWNWWWWNWWWNWWWNNWWWNVWNNWANNWWWWW W
e e e e e e et e et ittt ittt et e e e e e, WNWWWWWNWWWNWWWNWWWNWWWWWHWWNWWNNNWWHNWWWW
T e e e e et e et et et ittt ettt et WWNWWWWWWWNWWWWWWWWNWWWNNWWNNWWNNWANNWWWWWW
L WWWWNWWWWNWWWWWWWWWWWWWNWW NNV WNWWNNWWAWW W
e e e e et et e e et ittt ittt et e e e WNWWWWNWWWNWHWWWWWNWWNNNWWHNWWNNWANNWWAWWW
U e e e e et e et et et ettt ittt ettt WWNWWWWWWWNWWWWWWWWNWWWNNWWNNWWNNWWNNWWWWWW
Y WWWWWWWWWWWNWWNNWWWNNWWWNWAWNHWWNNWWANVWWW
e e e e et et e e et ittt ittt e ettt e e e WNWWWWNWWWNWHWNWWWNWWNNNWW VWV VANV WWWWWW
L WWNWWWWWWWN WWWWNWWWWWWWWNWWN NN NNV WWNWWAWWW
T e e et e et i et e et ettt e e WNWWWWNWWNWWWWNWWWNWWWNNWWWNWWNNWANNWWWWW W
e e e e et e e e et et ettt ittt et e e WNWWWWWWWWWWHWWWWWNWWWNNWWWNWWNNWANNWWAWWW
e e e e et e et it e et ettt e i et ettt e WWWWWWWWWNWWWNWWNNWWNNWWWNWWAWWWWWNWWW NNV
I e e e e et et e et e et et et e ittt e et WWNWWWWNWWNWWWWWWWWNWWW NN WWNWWNNWANNWWWWW W
e e e e et et e e et ittt ittt et e e e WNWWWWNWWWNWWWNWW WWWWWWWWWWNNWW AN VWV WWWWW
WNWWWWWWWWW . . . oo e e e e an s WNWWWWNWWWNWWANWWWWWWWNNWWWWNAWNNWNNWWA NV WWNVWATWTAWWTT WAV W AW
WNWWWWWWWAW . . . ooe e e vn s WNWWWWNWWWNWWANWWWWNWWWNWWWWNAWNNWNNTWANNWWNWWAWTTAWTATTWENNNTWANWWNNWANNA AW
WWWWWWWWWNWW . ..o ve e e e nn s WNWWWWWNWWWWWNWWNNWNNWWANWWWWAWWWWHANWWWNNNWNN VTN VWAV ATTTTANNWWNANTWWNWTWW
WNWWWWWWWAW . . . ooe e e e an s WNWWWWWWWWNWWANWWWWWWWNNWWWWNAWNNWNNWWNAVWWNVWATWTAWNTWANTTWAVTWN VWAV TTWWTW
WWWWNWWWWWNWW . ..o v e e e el WNWWWWWNWWNWWANNWWWNWWWNWAWWNAWANVNNWWWWNVWNNWAANTWWNTWWEE WAV WTNW
WWWWWWWWWNWW . . .o w e e e e nn s WNWWWWWWWWNWWANWWWWWWWNNWWW NNV NWWA N VWOV VWAWTTAWHTTWNNNTWAA VNN WTNVTTWETW
WNWWWWWWWWW . . . oo ee e e e an s WNWWWWWWWWNWWANWWWWWWWNNWWWWNAWNNWNNWW ANV VTNV WATWTAWNTWNNVTWANVWNNWTNVT AT
WWWWNWWWWNWNWW . ..o we e e el WNWWWWWWWNNWNNAWNNWWNNWANNWWWNWWWWWANWATWANAWNNTWANVWNVWATNTATWTTWWNNT AWV
WWWWWWWWWWW . . .o e e e e nn s WWWWWWWWWWWWNWWWNWWWWNWWNWNWWWWNWWN WV AW WV WV WAV AWWNWWNNWWNWNAWVAW . . ... .. WWWW
WNWWWWWWWWW . . . oo e e e an s WNWWWWWWWWNWWANWWWWNWWWNWWWNNAWNNWWNWTWHNVWNNWTANTTWAVWAWATARANE . ... . WWWW

26
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WNWWWWWWWWW . . . . . oo WWWWWWWWWWWWWWWWWWWWWW NN NN WA NV WWN VNN WAWWTWWNNW WAV WANVAAW . ... .. WWWW
WNWWWWWWWWW. . . .. oo WWWWWWWWWWWWWWWWWWWWWWNWW NN WAV WWNWWNNWHAWTWWNNWWNAVWANVWNNWTAW . . ... .. WWWW
WNWWWWWWWWW . . . ooe e e e vn s WNWWWWWWWWNWWANWWWWNWWWNWWWWNAWNNWNNWW NNV VANV WATWTATNTWANVTTANTW . .. ... WWWW
WWWWWWWWNWW . . oo w e e e el WNWWWWNNWNNWWANWWWWNWWNNWWWWNE WWWANWWNNWATWHWWNNTWANVTANVWANWAANTTAWT VWAV

WNWWWWWWWWWWHWWNNWWNN AW N VWV WHANTWAWNWWNNNWW NN WH VTN TTAT TNV TAWHTAWTNONTNTWAN VTNV TTTNTTANTWWEIATEW
WWNWWWWWNWWWWWWWNNWWNNWWHNWWNNWWAN VAW NWWNNVT WAV VWANVTTATWANWWTWWT ATV TWN VWA ANTATTTWWWAVW
WNWWWWWNWWWWWWWWNWWWNNWNNNWWNNWANVAAWWTWWNNTWNNVW NV NWTANTAANWWWEA TNV WTNTA AT TNV
WWWWWWWWWWWWWWWWNWNNNWWHNWWNNWWANWWWWNTWNNVTWAVTNNVWTNTTTAT TNV TTWNTANNTNTNNTTNAVTWNVTTANTTTNTWWNAVETW
WNWWWWWWWWWWWWWWNWWNNWNNNWWNNWWWNWAWWNTWNNVWANVWANWWANWTAWTTTN WAV WTNTWTTN ATV WWEW
WNWWWWWNWWWWWWWNNWWNNWWHNWWNNWWANWAWWNWWNANWWANWNVWATNVTTATWANVWAWWT ATV TWNNWTTNTTATTWWEAVEW

Test Output to Screen: (Continuation lines are indented below first line.)

Case #1: 1
2

Case #2: 0
NONE

Case #3: 2
31

Case #4: 2
31

Case #5: 0
NONE

Case #6: 0
NONE

Case #7: 0
NONE

Case #8: 1
3

Case #9: 24

90 90 82 82 74 74 66 66 58 58 50 50 42 42 34 34 26 26 18 18 10 10 2 2

Case #10: 90

1111111111111111111111111111111111111111
1 1 1111111111111111111111111111111111
1 1 111111

Case 130
1111111111111111111111111111111111111111
11
11
11
Case #
1368
Case #13:
53322
Case #14:
32221
Case #15:
21111
Case #16:
22111
Case #17:
9 55 4 4
Case #18:
654 33
111
Case #19: 3
1255 788 361
Case #20: 2
5255 40

11
11
#11:

w =

111111111111 111111111111111
1111111111111 11111111111111

N PR
o
o
o
o
o
o
o
o
o

12: 1

[e)}
=
=
=
=

111111111111 11111111111111

[t
[y
[y

W WWRNROR ORF W
w o e}
N [
N [
N [
N [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
1
1

N
N
N
N
N
N
N
N
N
N
N
[
[
[
[
[
[
[
[
[
[
[

111111111111
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DiL
Computer Science Competition
Region 2022

Programming Problem Set

|. General Notes

1.

2.

3.

Do the problems in any order you like. They do not have to be done in order from 1 to 12.
All problems have a value of 60 points.

There is no extraneous input. All input is exactly as specified in the problem. Unless
specified by the problem, integer inputs will not have leading zeros. Unless otherwise

specified, your program should read to the end of file.

Your program should not print extraneous output. Follow the form exactly as given in the
problem.

A penalty of 5 points will be assessed each time that an incorrect solution is submitted.
This penalty will only be assessed if a solution is ultimately judged as correct.

[I. Names of Problems

Number | Name
Problem 1 | Agustina
Problem 2 | Arya
Problem 3 | Diego
Problem 4 | Fai
Problem 5 | Ivan
Problem 6 | Juana
Problem 7 | Krithika
Problem 8 | Michal
Problem 9 | Paola
Problem 10 | Ricardo
Problem 11 | Shivam
Problem 12 | Tomek
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1. Agustina

Program Name: Agustina.java Input File: None

Agustina and her UIL Computer Science Team are working hard this year preparing for the Regional Meet. They do daily
practice tests and frequent after-school programming packets. She wants to be reminded of the six teams that won 2020-2021
UIL Computer Science Team State Championships in the six different conferences. This program will print the names of those
schools.

Input: None

Output: The names of the six high schools that won the State Championship in each of the six conferences in 2020-2021.
Format exactly as shown below.

Sample input: None

Sample output:
1A-sSlidell HS
2A-San Augustine HS
3A-Fairfield HS
4A-Dallas TAG
5A-Lucas Lovejoy HS
6A-Cypress Woods HS
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2. Arya

Program Name: Arya.java Input File: arya.dat

Arya is very interested in the binary search process. He wants to write a program that will allow him to see the various "guesses"
the computer makes when guessing a number using the binary search.

The program will first allow for the input of N representing the largest positive integer in the possible set of numbers 1...N.
Then an integer R will be input representing the target number. The program will use a binary search strategy to "find" that
value.

Each line of output will display not only each of the program's guesses, but the low value and high values that were used to
determine the guesses. All guesses are displayed until the target is reached. For example, if 11-21-31 is displayed, the 21
indicates the guess while the 11 and the 41 indicate the current lower and upper bounds.

If there is an odd number of items in the remaining range of numbers, the guess will be the middle number. For example, if there
were 11 numbers remaining, the guess would be the 6th number in that list.

If there are an even number of items remaining, the guess will be the lesser of the two middle numbers. For example, if 20
numbers remain, the guess would be the 10th number in the list.

Input:

The first line of input will contain a single integer T, the number lines of data to follow (1 <= T <= 10).

Each line of data will consist of two positive integers N and R. N (1<=N<=100000) will represent the largest possible integer in
the range. R represents the target and will be in the range (1<=R<=N).

Output:

For each test case, sets of 3 integers will be printed on separate lines until the target is found. The first is the low value of the
current range. The second is the computer's guess. The third is the high number in the current range. A dash (-) will separate the
numbers with no extra spaces. After the target is found, "GOT IT!!!" will be printed.

Sample input: Sample output:

5 1-5-10

10 7 6-8-10

15 12 6-6-7

100 32 7=7-17

1000 500 GOT IT!!!

31 31 1-8-15
9-12-15
GOT IT!!!
1-50-100
1-25-49
26-37-49
26-31-36
32-34-36
32-32-33
GOT IT!!!
1-500-1000
GOT IT!!!
1-16-31
17-24-31
25-28-31
29-30-31
31-31-31
GOT IT!!!
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3. Diego

Program Name: Diego.java Input File: diego.dat

Diego has found a fancy digital safe but is having trouble opening it. The combination for the safe is a series of digits (0-9). Each
time he tries a combination, the safe gives him two pieces of information:

1) The number of digits that belong in the correct combination from those that he picked.
2) The number of digits that are in the correct position from those that he picked.

Note that excess digits are not counted in total (1). For instance, if the code was 123, and Diego guessed 411, the safe’s
response would be 1 0 rather than 2 0. Given a set of Diego’s guesses and the safe’s responses, write a program to help Diego
determine how many combinations could possibly open the safe.

Input:

The first line of input will contain a single integer T, the number of test cases to follow (1 <=T <= 10)

The first line of each test case will contain two space separated integers N and M denoting the length of the safe’s code (1 <= N
<= 6) and the number of observations (1 <= M <= 10)

The next M lines of each test case will each consist of a single observation of the form G X Y, where G is a guess consisting of
N digits (0-9), and X and Y are integers denoting how many digits belong in the code, and how many digits are in the correct
position.

Output:
For each test case on its own line, output the number of safe combinations that are consistent with Diego’s observations.

Sample input:
2

2 4

02 10

34 0 0

56 0 0O

78 0 0
52

12345 0 O
67890 0 0

Sample output:
4
0

Sample Explanation:
Combinations that are consistent with test case 1: 10, 90, 21, 29

There are no combinations consistent with test case 2, because every digit was used and the safe reported that none of them are
present in the combination
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4. Fai

Program Name: Fai.java Input File: fai.dat

Fai just got a job working for the UIL’s virtual reality team. In an attempt to get all K-12 students more familiar with their
assigned district, the UIL wants to make a warped speed video showing what each student would see on a bus ride to another
school’s city or town. This way, students will have a general idea as to what they will see out of their school bus window before
ever making the trek to the other campus.

To accomplish this, the UIL virtual reality team has provided Fai with a 360-degree camera attached to the top of her car. Fai
knows she needs to drive every single road between two cities exactly one time to record the street view, so that all possible
routes have been recorded. With the rising price of fuel, and in an attempt to be as efficient as Fai can be with her time, Fai
knows she needs to start recording and end recording in the same city, if possible. With the task of driving every single road, Fai
knows she may visit the same city or town multiple times, which is okay, she just has to travel all the given roads the UIL
assigns to her to drive.

For example, say that City A, City B, City, C, City D, City E, and City F are all in the same district and the following roads
exist: City A<->City B,City A<->City C,City A<->City E,City A<->City D,City B<->City C,

City C<->City F,City C<->City E,City F<->City E,City E<->City D. If Fai were to start in City A she could do the following
road traversal to cover all roads exactly once, starting and stopping from City A:

City A -> City D -> City E -> City F -> City C -> City B -> City A -> City E -> City C -> City A

Can you help Fai write a program that, given a district and all the roads between cities or towns, can determine if it’s possible to
drive all roads starting and stopping from a given city or town?

Continued next page...
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Fai, continued

Input: The input will consist of an integer T, the number of test cases. T will be in the range of [1,10]. For each test case, input will consist of
four lines. Line 1 will contain the name of all the cities or towns in the district. The number of cities or towns will be greater than or equal to
two, and will not exceed 10.. Cities or towns are not limited to one word names. It will be guaranteed that no two cities or towns have the same
exact name. Names in the list will be separated by a comma “,”. Line 2 contains the name of the start city or town where Fai will begin
recording street views. Line 3 will consist of the roads Fai has been assigned to record by the UIL. The roads will be given in the form:
“Namel<->Name2” this means a road exists between Namel and Name2 and must be driven by Fai exactly once. A road in this problem is
always two-way. Roads will be separated by a comma “,”. There will be at least one road present and there will always exist a path, or series of
road(s), between two cities or towns. Line 4 is 20 dashes and serves to separate all test cases.

Output: For each test case, you are to output “Test Case #: possible” if Fai can start and stop at the given start city, traversing each road
exactly once or “Test Case#: impossible” if Fai cannot start and stop at the given start city, traversing each road exactly once.

Sample input:
9

City A,City B,City C,City D,City E,City F

City A

City A<->City B,City A<->City C,City A<->City E,City A<->City D,City B<->City C,City C<->City F,City
C<->City E,City F<->City E,City E<->City D

Town 0, Town 1,Town 2,Town 3,Town 4

Town 3

Town 1<->Town 2,Town 1<->Town 0,Town 2<->Town 0, Town 0<->Town 4,Town 0<->Town 3, Town 3<->Town 4
Dallas,San Antonio,Houston,El Paso,Austin

Houston

Dallas<->San Antonio,Dallas<->Houston,Dallas<->El Paso,Dallas<->Austin, San Antonio<->Houston, San
Antonio<->El Paso, San Antonio<->Austin,El Paso<->Austin

Wall,College Station, San Angelo

Wall

Wall<->College Station,College Station<->San Angelo,San Angelo<->Wall

Lubbock, Loredo, Lampasas, Liberty Hill,Lago Vista

Lubbock

Lubbock<->Loredo, Lubbock<->Lampasas, Lubbock<->Liberty Hill,Lubbock<->Lago Vista
Abilene,Beaumont,Childress, Dalhart, Eden, Fort Worth

Beaumont

Abilene<->Fort Worth,Abilene<->Eden,Abilene<->Childress,Abilene<->Beaumont, Beaumont<-
>Childress, Childress<->Dalhart,Childress<->Eden, Dalhart<->Eden, Eden<->Fort Worth

Alice,Big Spring,Colorado City,Denton,Eagle Pass,Frenship,Goliad

Frenship

Alice<->Big Spring,Alice<->Colorado City,Big Spring<->Colorado City,Big Spring<->Denton,Big Spring<-
>Eagle Pass,Colorado City<->Denton,Colorado City<->Frenship,Denton<->Eagle Pass,Denton<-
>Frenship, Frenship<->Eagle Pass,Frenship<->Goliad,Eagle Pass<->Goliad
Caldwell,Bryan,Navasota, Hempstead, Franklin, Calvert

Bryan

Caldwell<->Bryan,Bryan<->Navasota,Navasota<->Hempstead, Hempstead<->Franklin, Franklin<-
>Calvert,Calvert<->Hempstead,Bryan<->Calvert

Texline, Brownsville

Texline

Texline<->Brownsville

Sample output:

Test case 1: possible
Test case 2: possible
Test case 3: impossible
Test case 4: possible
Test case 5: impossible
Test case 6: possible
Test case 7: possible
Test case 8: impossible
Test case 9: impossible
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5. lvan
Program Name: lIvan.java Input File: ivan.dat

Ivan has worked on an algorithm for scoring UIL written exams. All questions will be multiple choice with 5 choices, only one
that is correct. Correct answers will earn 6 points while incorrect answers will be penalized 2 points. Questions that are
unanswered earn no points. He is unsure of his string handling skills and needs you to validate his algorithm.

Can you help lvan implement his scoring algorithm?

Input: First line of data file contains a positive integer T, the number of exams that will be scored with 1 <T <25. The next
line will contain a single string with exactly 40 uppercase letters from { A, B, C, D, E }. Each letter is the correct answer for one
of the 40 questions with the first letter for the first question and the remaining letters in sequence to the last question. The
following T lines will then contain a single string with exactly 40 uppercase letters from the same set or an underscore > which
indicates the question was not answered.

Output: For each exam, display one line with the score and the percentage of attempted questions that were correct. Format the
line as shown below with the percentage correct rounded to 1 decimal place. If no questions are attempted, set the percentage to
0.0.

Sample input:

4
BBEEBCECDCCCCDDBDAEBBBECAEBCBBECAEBCDEED
BBEEBCECDCCCCDDBDAEBBBECAEBCBBECAEBCDEED
BCEEBAECDCDCCDDADAEBEB CAEBCB ECAE CD
AB DEA CDEAB DEABCD ABCDEAB DEABC EABCD
BACBEDACBACBEDAAECBDBADCDBBAACCDABECBAAD

Sample output:
Exam #1: 240 100.0
Exam #2: 164 85.3
Exam #3: -18 18.2
Exam #4: 0 25.0
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6. Juana

Program Name: Juana.java Input File: juana.dat

Juana has been working with 2-dimension tables of data and would like to extract an arbitrary “chunk” of the data. She will
provide the number of rows and columns in the original table along with the data to populate the table. She will then provide a
starting point by identifying the row and column positions of the top left corner of the “chunk” along with the numbers of
columns and rows desired. Juana does not have programming experience so her tables start with row 1 and column 1 at the top-
left corner. She has provided the following example:

Col 1 Col 2 Col 3 Col 4 Col 5
Row 1 1 2 3 4 5
Row 2 6 7 8 9 10
Row 3 11 12 13 14 15
Row 4 16 17 18 19 20

The table contains 4 rows and 5 columns with the data as shown above. Juana would like to extract the “chunk” of data that
starts at row 3 and column 2. She wants 3 columns across the rows and 2 total rows as shown by the shading above.

Can you create a “chunk” extraction program for Juana?

Input: First line of data file contains a positive integer T, the number of test cases that follow with 1 <T < 10. Each test case
starts with a line containing the number of rows R and columns C for the table with 2 <R,C < 15. That line will then be
followed by R lines of data each containing C integers in the range [0, 1000). The data items will be right-aligned with leading
spaces for student viewing below. The next line will contain 4 integers separated by a space. The first pair of integers are the
row and column numbers of the top-left corner. The next 2 integers are the count of columns and rows desired in the “chunk”.
All 4 integers will have the same range as specified for R and C above. There is no guarantee that Juana specifies the starting
point and sizes for the “chunk” correctly. When there is not enough data to extract the complete “chunk” an error message will
be displayed instead of the requested “chunk”.

Output: For each test case, display a line with the test case number formatted as shown in the sample. If the “chunk” cannot be
extracted, display the error message as shown below on the same line as the test case. Otherwise, the extracted “chunk” of data
is displayed below the test case line. Each data item is right-aligned in a column that is 5 positions wide. Follow the “chunk”

2

with a line containing 20 hyphens “-----——————-————————— .

~ Sample input and output on next page ~
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Juana, continued

Sample input:
3
4 5
1 2 3 4 5
6 7 8 9 10
11 12 13 14 15
16 17 18 19 20
3232
7 6
1 2 3 4 5 6
7 8 9 10 11 12
13 14 15 16 17 18
19 20 21 22 23 24
25 26 27 28 29 30
31 32 33 34 35 36
37 38 39 40 41 42
54 2 3
33
1 2 3
4 5 6
7 8 8
22 31

Sample output:

Test case #1:
12 13 14
17 18 19

Test case #2:

28 29
34 35
40 41

Test case #3: Unable to extract requested size!
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7. Krithika
Program Name: Krithika.java Input File: krithika.dat

You are given an array A of length N. An integer X is a k-"array factor" of A if the bitwise AND of some k elements (not
necessarily consecutive) of A is equal to X. Given A and k, find the largest k-"array factor" of A.

Input:

The first line of input is T (1 <= T <= 50), the number of test cases. The first line of each test case has space-separated integers N
and k, where N (1 <= N <= 1,000) is the number of elements in the array and k (1 <= k <= N) is the sought k-array factor. The
second line of each test case contains N positive integers in the range [1, 10718], the elements of A. Note that the elements of A
may not fit into a 32-bit integer data type.

Output:
For each test case, output the largest k-"array factor" of A. Format the output with the case numbers as in the samples.

Sample input:
3

32

14 159 26

12

[ENC ISR
NS W

345

Sample output:
Case #1: 26
Case #2: 1
Case #3: 0

Sample Explanation:
The 2-array factors of the first array are 14, 10, and 26. Of these, 26 is the largest.

10
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8. Michal

Program Name: Michal.java Input File: michal.dat

Michal’s school just got a new scrolling marquee sign, but the problem is, the sign didn’t come with a controller! Michal’s
principal has asked Michal to write a program to convert all input into text to be displayed on the sign. Michal knows this is a
big undertaking, so he has decided to start with only the numerical digits 0-9 first.

The sign utilizes a seven-segment display. For example, if all 7 segments are turned on, you would get the numeral 8 as shown
below:

* ok Kk kK
* *
* |_| *
*| |*
* *
* Kk Kk kK

With a combination of turning certain segments on or off, all digits 0-9 can be achieved as the table below shows:

* Kk ok kK * Kk Kk kK * Kk Kk kK * Kk ok kK * Kk Kk kK * Kk ok kK * Kk k kK * k Kk k Kk * k Kk k Kk * Kk k kK
* * * * * * * * * * * * * * * * * * * *
*l_l* * |* *—l* *_l* *I I* *I_* *kl_*k *_‘* *l_l* *l_l*
‘kl |* * |* *l * * |* * I* * I* *I I* * ‘* ‘kl |~k * |*
* * * * * * * * * * * * * * * * * * * *
* Kk ok kK * Kk Kk kK * Kk Kk kK * Kk Kk kK * Kk Kk kK * Kk Kk kK * Kk Kk kK * k k kk * Kk Kk k Kk * Kk Kk kK

Outputting one number at a time wouldn’t be too hard programmatically, a switch statement or if-else statement could get the job
done in a jiffy. The problem is, Michal’s principal wants to utilize the sign’s full potential and display multiple numbers at one
time. For example, if Michal’s principal wanted to display “0123456789” the sign would need to display:

R i I I I b b I b b S ah b I b S I b ah b b 2 e

* *
ol A N A O U I D (R
ol I I I U I DO AR ol
* *

LR R I b S b I S b I S b I Sb b I Sb b S S b S Sb S 2b

Given an input number, can you help Michal write a program that outputs the input number on a single line surrounded by a box
of asterisks (‘*’)?

Input: The input will consist of an integer T, the number of test cases. T will be in the range of [1,20]. For each test case, input
will consist of a single number with a minimum of one digit, and a maximum of 20 digits. The input will have no spaces and will
consist of the digits [0-9] only.

Output: For each test case, you are to output the number using the seven segment table above, in a single bounded box of
asterisks

~ Sample input and output on next page ~

11
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Michal, continued

Sample input:
5

8
0123456789
9876543210
2022
01010001
246810
13579

Sample output:

* Kk ok Kk Kk
* *
*kl_‘*
*l ‘*
* N *
* kK kK

R R I b I i b e I I I e I b b I I 2 b e b I b b b g

* *
o I R I U I O >
S O I O A I O B
* *

khkhkkhkkhkkhkhkhkkkhkkhkhkhkkhkhkkhkhkhkkhkkhkhkhkhkkhkkhkhkhhxkkkk

ER R R I R B I e I I i I I b b S

* *
S T 1 U R A R B A
S I A I O R R B I [1_1*
* *

KAkAAKKAAKAARK AN ARIAA A XA XA AKX XA AKX KK

khk Ak Ak Kk khkkkkkk Kk

* *
foN I T R N
ol D R B O
* *

KAkKKAKAkKAAKR AR K AKX K

KAkKAKAKKAAAA KA AKA A XA A A A XKk kA xk

* *
S e T e
S T I O U O O B B ol
* *

R S R I R S I I S I I S S S I Y

KAkKKAXAAKRAXAA AR KA XK XK KK

* *
S I I O R I A
*_ [ T e O P
* *

Ak Kk hkhkhkhkkxkkhkkhkkhkhkkkhkkhkkxxkk

R I S I S S Y

* *
o I N FI_I*
o R N A B
* *

R R I b i b I I I 2 2 S

12
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9. Paola
Program Name: Paola.java Input File: paola.dat

Paola absolutely loves isosceles right triangles. She also is intrigued by the alphabet. This program will combine those two
things. You will create a program that creates a right triangle using a continuous string of letters. The program will accept the
input of an uppercase letter representing the starting letter. It will also accept the input of the number of rows to be created. The
program will then display a right triangle of the shape shown below - with a hypotenuse having a positive slope.

*

* *

* k%

* Kk Kk Kk

* Kk Kk kK
* Kk Kk k kK

Instead of asterisks, the program will output letters of the alphabet beginning with the input character. The letters will proceed in
order as shown below. If the letter 'Z' is reached, the next letter will be an'A’. In the example below, the inputs were M and 6.

M

NO

POR
STUV
WXYZA
BCDEFG

Input:

The first line of input will contain a single integer T, the number data lines to follow (1 <= T <= 10).

Each line of data will consist of an uppercase letter Ch (A’ <= Ch <='Z'), and an integer N (1 <= N <= 20) representing the
number of rows that the triangle will use.

Output:
For each test a triangle will be produced.

Sample input: Sample output:
A
BC
DEF

AB
0 CDE
FGHI
JKLMN
D
EF
GHI
JKLM
NOPQR
STUVWX
YZABCDE
M

G RUON P U
BP0 W
N

J

KL

MNO

PORS

TUVWX
YZABCD
EFGHIJK
LMNOPQRS
TUVWXYZAB
CDEFGHIJKL

13
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10. Ricardo

Program Name: Ricardo.java Input File: ricardo.dat

Ricardo has been following his New Years resolution of regularly going to the gym. At this point in time, he has gotten
comfortable with many different exercises. In fact, he is comfortable with so many exercises, he has decision paralysis and
cannot decide which exercises to do when he goes to the gym.

To help with this, Ricardo has developed "workout plans". Each workout plan is one of the following:
1. Asingle exercise (e.g. "squats"). All exercise names are made of lowercase English letters.
2. An option between multiple workout plans. These are surrounded by parentheses and separated by '| ' characters. (e.g.
"(rows|curls) ™). This means that Ricardo can choose to either do rows or curls.
3. Assequence of workout plans in order. These are surrounded by parentheses and separated by ', ' characters. (e.g.
"(running,deadlift, stretch)"). This means that Ricardo runs, then does deadlifts, then stretches.

Since workout plans can nest, these plans can get quite complicated, and there can be many options. Now, Ricardo is wondering,
how many different workouts can he complete given a plan? Two plans are different if Ricardo makes a different decision when
presented with an option. Note that different exercises can have the same label. For example, there are two different workouts for

the plan " (ala)".

Input:
The first line of input is T (1 <= T <= 30), the number of test cases. Each test case is a single workout plan. Each workout plan
consists only of lowercase letters, parentheses, and the ' | "and ', ' characters. No workout plan has more than 200 characters.

Output:

For each test case, output the number of workout plans that Ricardo can do. Format your answer with the case number as in the
samples. It can be proven that given the bounds on the input data, the total number of workouts will fit into a signed 64-bit
integer data type.

Sample input:

(rows|curls)

(running,deadlift, stretch)

(lunge, (rows|curls), (squats|press))
(

ala)

Sample output:

Case #1: 2
Case #2: 1
Case #3: 4
Case #4: 2

Sample Explanation:
In the third test case, these are the possible workouts:
1. lunge, rows, squats
2. lunge, rows, press
3. lunge, curls, squats
4. lunge, curls, press

14
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11. Shivam

Program Name: Shivam.java Input File: shivam.dat

In Shivam’s Algebra I class, Shivam’s teacher just taught his class about quadratic functions. A quadratic function is any
function that can be written in the form: f(x) = ax? + bx + ¢ where x represents an unknown variable, the coefficients of the
function are a, b, and ¢, and a # 0. When graphed on the xy plane, quadratics are known for their “U” shaped appearance. For

example, the function f(x) = x? — 8x + 15 is graphed below:

3]

Where the function intersects the x axis, of the xy plane, is known as the function’s root(s). In the above example, the function
has two real roots, one at (3.00,0.00) and another at (5.00,0.00). Not all quadratics have two real roots, though. For example,
the function f(x) = x? — 8x + 16 only has one real root at (4.00,0.00) and is graphed below:

W

Some quadratics have no real roots meaning their graph does not intersect the x axis at all. For example, the function f(x) =
x% — 4x + 10, which is graphed below, shows an example of a quadratic that doesn’t intersect the x axis at all.

\/

w

Shivam needs your help writing a program that can read in a quadratic function f(x), determine the number of roots, and where
those roots are. Can you help him with this?

Continued next page...

15
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Shivam, continued

Input: The input will consist of an integer F, the number of functions. F will be in the range of [1,20]. The following F lines
will each contain a single function f(x) of the form £ (x) =ax"~2+bx+c. There will be no spaces in the function input. For
this program, the caret operator (~) will be used for exponents and not the xor operator. a will be in range of [-100,0) U
(0,100], b and c will be in range [—100,100]. a, b, and c are all guaranteed to be integers, but b and/or ¢ are not guaranteed to
be present in the function input. For example, the function £ (x) =4x~2+8 is a legal input in which only coefficients a and c are
present.

Output: For functions with two real roots, you are to output “Function #: There are two real roots at
(ROOT1 X,ROO0T1 Y) and (ROOT2 X,RO0T2 Y).” Rootsshould be displayed in ascending order according to the x
component and rounded to two decimal places. For functions with one real root, you are to output “Function #: There
is one real root at (ROOT1 X,ROOT1 Y).” The rootshould be rounded to two decimal places. For functions
with no real roots, you are to output “Function #: There are no real roots to the function.”

Sample input:

9
f(x)=x"2-8x+15
f(x)=x"2-8x+16
f(x)=x"2-4x+10
f(x)=-23x"2-25x
f(x)=4x"2+8
f(x)=-78x"2+32x+6
f(x)=-89x"2+6
f(x)=3x"2+54
f(x)=x"2

Sample output:
Function 1: There are two real roots at (3.00,0.00) and (5.00,0.00).

Function 2: There is one real root at (4.00,0.00).

Function 3: There are no real roots to the function.

Function 4: There are two real roots at (-1.09,0.00) and (0.00,0.00).
Function 5: There are no real roots to the function.

Function 6: There are two real roots at (-0.14,0.00) and (0.55,0.00).
Function 7: There are two real roots at (-0.26,0.00) and (0.26,0.00).
Function 8: There are no real roots to the function.

Function 9: There is one real root at (0.00,0.00).

16
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12. Tomek

Program Name: Tomek.java Input File: tomek.dat

The search for new habitable land is on! The Universe's Inhabitation Legion (UIL) is on the hunt for new places for the galaxy's
displaced to live. Currently, the UIL is investigating the distant planet Xae-12, which was thought to be inhospitable to humans.

On Xae-12, humans cannot survive on the mainland because of human-hunting predators. However, the UIL has found a large
lake. Inside the lake are islands which are devoid of any predators. These islands warrant further investigation, but the UIL only
has grainy images to work with. Each image is an R by C grid of tiles, and each tile is either water or land. Two tiles are
connected if they share an edge. In the photos the UIL has taken, there is at most one connected body of water (the lake), and
potentially many connected bodies of land. A connected region of land is an island if it is fully within the lake. Any land on the
border of the image can be assumed to be mainland, and not an island.

Can you write a program to help the UIL find all islands in the lake, and their sizes? The size of an island is the number of cells
it takes up in the image. Output the sizes in descending order.

Input:

The first line of input is T (1 <= T <= 20), the number of test cases. Each test case starts with two integers Rand C (3<=R, C
<= 100), the number of rows and columns in the input image respectively. Then follow R lines with C characters each. All
characters are either ' . ', signifying land, or 'W"', signifying water. In each test case, there is at most one connected body of
water.

Output:

For each test case, output two lines. On the first line, output the case number and the total number of islands, formatted as in the
samples. On the second line, output a space separated list of island sizes. Output the island sizes in descending order. If there are
no islands in the image, output the string "NONE".

Sample input: Sample output:
3 Case #1: 1
55 2

WW. .. Case #2: 0
WWW. . NONE

W.WW. Case #3: 2
W.WW. 31

WWWWW

33

W

4 6

CWWWW .

W..W.W

WW . WWW

CWWWW .

Sample Explanation:

In the first test case, there are two masses of land. The landmass in the upper right is part of the mainland, so there is only one
island of size 2.

In the second test case, there are no islands.

In the third test case, there are two islands. The land in each corner of the image is part of the mainland.

17



