Separation of Values 1

Separation of Values.

A. General Remarks.

1. Equivalence of rows, columns & boxes. Note that, for the purposes of
separating groups of squares into subgroups, there is no logical difference
between the treatment or rows, columns, or boxes. Consider the 3 following
collections of squares and their contents:

[1[3[9]7]2]5[8[4]6]

OO N[O W[

|

319
2|5
416

\l

oo

If we are not concerned with the order of these squares, but only with their
content, then it is clear that it makes no difference how they are arranged
geometrically. Therefore in the following discussion, we shall deal with
rows only, because they are easier to arrange and see on a page. Everything
that is true of rows in this discussion is also true of columns and boxes, and
every principle established for rows is equally true for columns and boxes.
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2. Separating rows into groups:

The following discussion applies equally to rows, columns, or boxes, and,
since rows are so much more easily represented on the page, the examples
will all be of rows. See section C2 for further remarks on this equivalence.

During the process of solving a sudoku, each square is annotated in its upper
left-hand corner with a list of all possible integers for that square. As the
solution nears its end, this list is reduced, by elimination of digits, until each
square is finally reduced to a single digit. For example, the row of a sudoku
which is being solved might initially consist of the following, where only
one square has been reduced to a single digit:

23568 | 23568 | 568 3468 2368 34569 | 12349 | 123456

In this example, there is no clear pattern to the annotated digits.

In the following example, however,

458 13 579 1236 23 479 459 136 45789
X X X X X

there are two sets of integers. In squares 1, 3, 6, 7 & 9 (marked with X’s) the
digits 45789 appear exclusively, and in squares 2, 4, 5 & 8 the digits 1236
are the only members. Here there is a pattern, and it is one which separates
the squares of the row into two groups, the X’d squares and the unX’d
squares.

But why is this important? In the two examples above, neither being able to
separate the squares of the row into groups, nor not being able to, further
reduces the complexity of the row. But this is true only for some examples,
including the two above.

Sometimes being able to separate a row into groups results in elimination of

digits from certain individual squares, and simplifies the process of
determining the unique digits for those squares.
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Consider the following example:

17 147 14 13589 | 1348 148 14589

In this example, the first 3 squares contain only the digits 1, 4 & 7.
Therefore those 3 digits are owned by those 3 squares, & may be erased
from all other squares:

17 147 14 3589 38 589

Erasing the 8 from the other squares, we get:

17 147 14 359 59

Finally, erasing the 3, we obtain:

17 147 14 59 59

In the first version of this example, we had 3 groups: {1345789}, {2}, &
{6}. We then split off the group {147}, which caused the group {8} to also
be split off. Then the group (3) was split off, resulting in 6 groups: {147},
{59}, {2}, (3), {6}, & {8}. Note the use of groups of one digit, like the
group {2}, which are all "unsplittable" because each of them consists of a
single digit.

The original 3 groups contained 2 “unsplittable” groups, {2} & {6}. The
“splittable” group {1345789} was then broken up into 4 unsplittable groups,
{147}, {59}, {3}, & {8}. When the sudoku is completely solved, the group
{147} will be reduced to 3 single digits in 3 separate squares. It is
“unsplittable” in the context of this single row, but its individual squares
might be members of boxes or columns whose squares are splittable.
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3. Separation rules:

Rule 1. Let us first consider a situation in which we have a row which
contains a group of 3 squares, and let us suppose that these 3 squares,
altogether, contain only 3 digits. As an example, we might have 3 squares
containing only the digits 1, 2 & 3:

12 123 23 145 23569 | 35678 | 12469 | 23569 | 13478

Note that the digits 1, 2 & 3 occur in the other squares as well, but that the
first 3 squares consist ONLY of those digits. Then, it is argued that those
digits cannot be occupants of other squares. If one of the other squares were
actually a “1”, then the first 3 squares would consist of 2 digits altogether,
which is impossible, since every square is ultimately reducible to one unique
digit. Therefore those 3 squares “own” those 3 digits, and the digits 1, 2 & 3
may be eliminated from the remaining squares, simplifying the row to the
following:

12 123 23 45 569 5678 469 569 478

We may generalize this statement to the following:

Rule 1: When x squares of a row contain exactly x digits, and no other, then
those x squares are identified with those x digits, and those digits may then
be eliminated from the other squares of the row.

Rule 2. Let us now consider a different situation, in which 3 squares of a
row are the ONLY ones which contain 3 particular digits. Those 3 squares
might contain other digits than the 3, but the 3 digits occur in no other
squares. As an example:

1245 1236 2378 45 569 5678 469 569 478

Here, the first 3 squares are the only ones containing the digits 1, 2 & 3.
They also contain other digits, but the digits 1, 2 & 3 are contained in no
other squares. Then it is argued that the first 3 squares cannot be reducible
to any other digits besides 1, 2 & 3. Suppose the first square were actually a
4. Then the digits 1, 2 & 3 would be limited to 2 squares, and, in the final
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solution, only those 2 squares could contain all 3 digits, which is clearly
impossible. Therefore no other digits may be owned by those 3 squares, and
all other digits may be eliminated from them, producing the simplified
situation:

12 123 23 45 569 5678 469 569 478

We may generalize this to the following:

Rule 2: When x squares of a row are the only ones containing x digits, then
those squares cannot contain any other digits, and all other digits may be
removed from them.

Summary of rules:

Note the different forms of the two rules. In both cases there are the same
number of squares and digits, but in Rule 1 the squares have no other digits,
and in Rule 2 the digits occur in no other squares. This illustrates one of the
many duality principles that exist in Sudoku theory. Since the two rules are
potentially confusing, it is important to keep the difference between them in
mind:

With x squares & x digits,
either (Rule 1) the squares have no other digits,
or  (Rule 2) the digits have no other squares.

Rule 1 allows the removal of the same x digits from all other squares.
Rule 2 allows the removal of all other digits from the same x squares.
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B. Problems for practice in separation of values.

Remarks: All of the examples below occurred during the solution of real
sudokus. None of them is invented. Many are extremely simple. However,
sudokus which are otherwise difficult to solve are frequently made easy by a
simple separation of values, and, although it is not always easy to achieve
such separations, they are worth their weight in gold to the harried solver.

Becoming adept at separating values into subgroups is one of the most
important skills in solving sudokus. In all cases in which separation is
possible, failing to separate values will always considerably increase the
work necessary to solve the sudoku.

Problem 1:

13458 | 238 | 358 | 238 | 28 — E— NN —
Problem 2:

13458 | 2358 |2478 | 358 2358 | 28 — I ——
Problem 3:

| 358 | 56 | 138 | 138 | 38 [E— [— NN —
Problem 4:

| 56 | 258 3567 | 258 | 237 | 28 [— — —
Problem 5:

11459 [ 12459 |12 | 258 | 258 | 28 [— — —
Problem 6:

13489 |39 | 18 | 14 | 148 — — — —
Problem 7:

12378 [ 2347 | 148 | 148 | 134 | 14 E— [ [
Problem 8:

| 148 | 13489 |24 | 24 [ 39 | 124 E— — [
Problem 9:

1 36 | 346 | 34 3567 | 357 [E— [— NN —
Problem 10:

| 15 | 25 | 1456 | 245 | 459 | 245 [— [ — —
Problem 11:

178 1278 |17 [ 1234579 |18 [ 1234689 | 35 | 36 | 56
Problem 12:

| 4568 | 568 | 4568 [ 2345 | 456 | 234568 | ---------- [— [ —
Problem 13:

123579 | 235 | 345 | 345 2479 |24 E— [N —
Problem 14:

|15 | 17 | 1357 |17 — E— E— [ [
Problem 15:

| 124 | 148 | 248 | 124567 | 1457 | 246 | 48 — E—
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Problem 16:

| 89 | 48 | 13489 | 349 | 13489 [ 34579 | 457 — [
Problem 17:

146789 [479 [ 46789 |49 I E— — [ — —
Problem 18:

| 278 | 68 | 2678 | 367 | 78 1348 | 13468 | --------- —
Problem 19:

(389  [1589 [235  [25 | 59 I E— [ e —
Problem 20:

|25 (235  [259  [259  [1349 [13459 [--------- [— [—
Problem 21.:

| 79 13579 | 357 | 1467 [ 13459 | 357 | 13459 | --------- —
Problem 22:

|25 [ 59 [3589 |38 11279 235 [1357 [ -------- —
Problem 23:

|34 |78 (1378 |14 R E— — — —
Problem 24:

(269 | 256789 |26 | 25678 | 67 R E— [— —
Problem 25:

4567 [567  [4567 [13578 [14578 [3457 |56 [l —
Problem 26:

13 1678 [2367 [136 |28 | 16 — [ —
Problem 27:

(127 [1278 [126  [26 [2789 |27 — — [
Problem 28:

137 [2347 [37 1247 |13 — [— [— [
Problem 29:

|29 [2457  [1248 [128 |24 4578 |89 [E— [—
Problem 30:

| 24 | 579 | 3467 | 234 | 367 | 4579 | 234 [N —
Problem 31.

| 46 [13 (1346 [678  [3478 |34 — [ — —
Problem 32:

| 124678 | 1478 | 46 [ 39 | 125 [ 39 | 146 | 1245 | 1256
Problem 33:

13567 [ 45 | 57 (457 [13567 [145 [ ------e [— [—
Problem 34:

35678 |89 (389  [378  [56789 [389 [ ---------- — —
Problem 35:

146 [124  [2348 [2368 |24 (124 | - [ —
Problem 36:

478 |48 (124 [267 |12 [ 24 E— [ —
Problem 37:

1378 [79 | 57 (1579  [1389  [179 | ----m--e- [— [
Problem 38:
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| 679 | 489 | 679 | 279 [ 79 [2489 [ ---mmee- [EE— ——
Problem 39:

112356 | 236 | 68 [ 368 [1235 [ 23 — | EE—
Problem 40:

| 2568 |56 | 248 [ 28 [ 24 [— [ [— —
Problem 41:

| 24 1289 | 248 14789 |28 (1789 [ ---mm- [ I
Problem 42:

| 24 | 2456 | 248 | 28 | 2568 | ---------- SN | -
Problem 43:

| 12489 | 248 | 12789 [ 28 [1247 [ 24 — |
Problem 44:

| 129 | 248 [ 12 [1248 [ 19 [ [ |EE——
Problem 45:

| 159 1259 [19 [1289 [15 [ 12568 [ -------m- | EE—
Problem 46:

| 38 | 579 | 25789 | 25789 | 238 38 — [ I
Problem 47:

| 24568 | 689 | 59 | 58 [ 245689 | 568 — [ I
Problem 48:

| 568 | 368 | 35 | 2458 | 24568 | 358 — [ I
Problem 49:

115 | 14 2345 [2345 |45 [— [ [ —
Problem 50:

| 56 | 2456 [ 46 | 568 [ 68 [ | S -
Problem 51:

| 456 | 467 | 456 | 456 [5789 [ 489 [ |E— ——
Problem 52:

| 179 | 139 | 139 [ 13678 |37 (13678 [ -----em- |E——— —
Problem 53:

| 378 | 13 | 378 (4789 |78 [ 479 [ [— —
Problem 54:

| 17 3579 |79 [1357  [17 [— [ [ I
Problem 55:

119 | 159 | 15 [ 13569 [ 135 [ [ | E— —
Problem 56:

14579 | 4579 |45 [16789 [ 479 (56789 [ 14579 [ --meemoon [ <mooeee-
Problem 57:

| 489 | 138 | 48 | 49 [ 58 (1345 [ ---mee- |E— ——
Problem 58:

2367 |126 | 2367 | 268 [ 268 [ 126 | U
Problem 59:

| 26 | 126 | 246 | 126 (1247 [1256 [ 124578 | -----oomm | —oooeeee
Problem 60:

| 38 | 348 | 37 | 357 (2458 [ 35 — [

©copyright 2008 by Gary Aldrich



Separation of Values

Problem 61.:

| 59 [589 |49 EER R R R —
Problem 62:

(368 [2348 [379  [3679 | 379 [ 2348  [368 | -wr-eeo- | meocoeeoe
Problem 63:

(159  [1279 |59 R R A ey [ p—
Problem 64:

(237 [679  [78 6789 [ 238 [ 238 | -wweweee- | eeeeee | oo
Problem 65:

(4569 3679 [237 |69 R E— p—
Problem 66:

[237 237 [1237 [3789 [12 [ P — —
Problem 67:

| 59 | 49 3469 | 34569 | 459 [— [ [—— ——
Problem 68:

136 | 4579 | 346 | 346 ETERES T P —
Problem 69:

| 347 [ 23467 [ 357 [37 I R A sy [y p——
Problem 70:

| 79 | 49 | 4569 [ 67 [ 69 | [ [
Problem 71:

15689 |56 (3789 |27 [ 267 [37 ET R — p—
Problem 72:

(1368 [126  [238  [38 [ 25 R [— p—
Problem 73:

(1489  [1489 |48 [24 B e Ry —
Problem 74:

|18 13 [358  [15689 13569 |58 [ —— ——
Problem 75:

(15679 |69 |59 [13579 |56 B e e P—
Problem 76:

(258 [59 [ 29 EEREE R R — ——
Problem 77:

(1579  [1279 |59 (289 [ 249 [ 249 [ 2489 | <rereen | croeoees
Problem 78:

(1467 1467 [46789 |38 (1347 [ 13467 [ 367 | wwoeoeoen | <oeoeees
Problem 79:

138 [12359 [238  [23589 [138  [28 [FE— [P — —
Problem 80:

39 (2379 [23 (137 [59 e — p——
Problem 81:

| 45 | 46 | 2578 [ 4578 | 246 P e —
Problem 82:

[1458  [4589 [58  [359  [39 I e — pe——
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Problem 83:

(689  [268  [2568 [268 |68 [579 [ [———
Problem 84:

(68  [568 [56  [1468 [459  [59 — [E— p—
Problem 85:

[24579 [246  [2469 [78  [29  [289  [46 [ -cewceee [eeoeeee
Problem 86:

| 57 | 46 (124 246 [12 [ 24567 | -—--mmmr [—— —
Problem 87:

(5689 [679  [469  [47 (479 [4578 [ [ — —
Problem 88:

|28 [2579  [245 [245 [479 |58 — [——
Problem 89:

(2579 [256 |46 [79 R e P P—
Problem 90:

(5689 |69 [235  [23458 [2458 |34 EE e p—
Problem 91:

| 49 | 489 | 58 [1349  [19 (1349 [ ---mre- |EE—— —
Problem 92:

(24568 [247 |28 (478 24568 | 248 |- — —
Problem 93:

(138 [18  [1457 [145 | 14567 [1358 | 1858 | -rweweee- | eeeeeee
Problem 94:

| 489 | 489 | 149 [ 24 [ 89 [— — | E——— —
Problem 95:

| 256789 | 68 [256789 [ 26789 [ 26 [268 [ [— ——
Problem 96:

[ 26789 | 79 [1679 [ 29 (12789 [279 [ [E— —
Problem 97:

| 134 | 145 | 128 [35 [ 125 [ 345 [ | E— —
Problem 98:

(3456 [12348 [569  [568 |28 [569  [56 (12 [
Problem 99:

(3589 [568  [36 [29 (236 [39 [ [E— —
Problem 100:

[12369 [1249 [149  [1369 [19 R E— —
Problem 101:

(3456 [ 14 [15 [159  [36 [ [ [—— ——
Problem 102:

12349 [ 139 2389 [139 [ 49 [ 349 — [
Problem 103:

(689  [579  [2568 [268  [269 [ 2689 [ --------- [E—— —
Problem 104:

| 348 | 458 [ 3458 [134 [ 12458 | 345 [ [ —
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Problem 105:

11267 [1267 |56 | 67 | 569 | 679 [— [ —
Problem 106:

135678 |[35678 [3458 |35 | 345 | 34 e — —
Problem 107:

| 47 | 457 | 128 | 89 | 1248 | 789 e —
Problem 108:

| 4678 | 4678 |38 | 89 | 39 5678 | 456 I —
Problem 109:

| 267 | 2567 | 2368 | 2568 |67 | 567 — I [—
Problem 110:

| 267 | 456 | 2459 | 267 2679 | 269 — — —
Problem 111:

| 29 | 459 | 249 | 49 13479 [ 23479 |- — —
Problem 112:

35678 | 235678 | 23568 | 1467 | 14567 |567  [568  [568 | ----------
Problem 113:

| 358 2345 |34 | 458 | 358 — E— NN —
Problem 114:

35678 | 34567 [3568 |58 | 358 | 358 — — —
Problem 115:

| 157 | 578 | 1578 [ 1347 [1478 |58 — — —
Problem 116:

| 147 | 3467 |17 | 1247 | 47 | 356 22— [—
Problem 117:

| 1568 |58 | 18 | 35678 |58 | 3567 | ---------- [ — —
Problem 117 alternate:

| 1568 |58 | 18 | 35678 |58 | 3567 | ---------- [ — —
Problem 118:

| 46 12379 [2469 | 469 | 49 | 37 E— I —
Problem 119:

11679 | 679 | 179 | 167 | 12789 | 278 E— — [
Problem 120:

| 49 | 468 | 245689 | 24589 | 69 | 89 — — —
Problem 121:

579  [12379 [12379 |578 |78 579  [12379 |- —
Problem 122:

| 456 1579 [ 179 | 159 | 569 | 34 | 59 [— [ —
Problem 123:

| 79 | 789 | 179 | 1467 | 679 | 69 [— [ — [ —
Problem 124:

| 68 | 34 | 47 | 18 | 147 | 134 — — —
Problem 125:

| 14 | 12 | 234 | 123457 | 134 | 123457 | -----——--- — —
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Problem 126:

(1246 [46  [146  [46  [4569 [13  [85Q | -rwoweee- [ ceeoeeeee
Problem 127:

[15  [1256  [14569 [12469 [45  [15 [ -roeeeces [ wceeoecees [ oo
Problem 128:

5678 | 678 [ 146 (1469  [1469 | 147 I — —
Problem 129:

(278 1129 [237  [12  [2378 [129 | -rereen | e | oo
Problem 130:

| 235789 [ 23578 |49 (3459  [359 [ 34579 [ 359 | <rerorn | croeooees
Problem 131:

11689 | 169 [ 38 [378 [ 68 Er [———
Problem 132:

| 45 14789 | 14579 | 4589 | 458 [ 49 — [ I
Problem 133:

(3679 [567 [356 |46 [246 |57 I —
Problem 134:

| 38 2579 [235789 [2579 [ 257 [2579 [ —moomes [———
Problem 135:

(34 [13478 [1378 [14  [134  [---eee [ [E—— p—
Problem 136:

(1346 [346  [134  [28  [2345 [458  [146 [ -wcceoe- [ oo
Problem 137:

(49  [1289 [14  [479 [248  [47  [--ree- [E——— —
Problem 138:

|24 [ 16 (278 1478 [ 26 ER R — —
Problem 139:

(589  [5789 [246  [67 PSP E A e p—
Problem 140:

(129 [129  [1245 [124  [2345 [124 [ -eeeeeen [ eeeceeeee | oo
Problem 141:

|15 1345 [3456 [1256 | 125 5679 | 2679 |25 [ -
Problem 142:

(5678  [567 [ 3568 | 3468 | 234568 [ 3567 | 568 | -r-w-we-e- [ eoeoeee-
Problem 143:

(36 [168  [568 [ 3689 | 689  [368 | ---eer | remeen | oo
Problem 144:

56789 | 67 [589 |78 [ 68 — [E—— — —
Problem 145:

|16 | 23 (24 [167  [134  [24 [ [E— p—
Problem 146:

(1378 [ 16 (1368 [267  [126  [17 [ [— ——
Problem 147:

| 138 | 15678 | 138 | 1378 |38 23789 | 23689 |23579 [ --------
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Problem 148:

(3478 [1378 [ 134789 [79 89 (78 [E— [ ——
Problem 149:

|14 [145  [357 [ 34567 | 4567 | 124 |12 | eceeooen | coeoeeee
Problem 150:

| 134 | 269 | 39 | 26 P ——
Problem 151:

| 49 | 46 | 14 [ 39 | 16 — | [ [ ——
Problem 152:

13468 |38 (146 [45 (258 [23 B — —
Problem 153:

| 346 | 46 12469 |2469 |36 [— [ [— —
Problem 154:

(25789 [25789 [289 |28 EZ R R sy [—— pe—
Problem 155:

159 | 458 34589 [1589 | 158 [ 89 SN |
Problem 156:

|12 (156 [256  [156 | 1468 | 1248 | ---w-woe- | seeeeen | eeeees
Problem 157:

(2456 [23 234 [34  [1234 [156 | --weeeeen | ceeeeeeees | oo
Problem 158:

(5689 [5689 |68 EXERE R e — ——
Problem 159:

|79 (789  [248 |78 ECER R R — ——
Problem 160:

(268 |28 | 26 (12568 [1256 | ---------- [ —— ——
Problem 161:

(169  [359 |16 [ 69 E I E— [E— [ ———
Problem 162:

4579 | 47 | 78 4589 |48 [ [ [ — p—
Problem 163:

(467 |14 [45 [15 [ 69 T ey — p—
Problem 164:

(39 [379 [19 [27 89 (18 [E——— — [—
Problem 165:

(367 [36  [137 [49 (1369 [19 [E—— — —
Problem 166:

(679 [279 [179  [28 E R ey [— —
Problem 167:

| 56 [12569 [235  [56 R I ey — —
Problem 168:

(1459 [1459 [125 |25 A E—— [E— [ ———
Problem 169:

[14 16 [167  [1345 [13457 [17 [ -weeeeeee [ceececece [ coeeeee
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Problem 170:

(145 |15 (145  [167  [2467  [1267 | ------- [P— —
Problem 171:

119 [169 |89 [389 38 [E— [ [— p—
Problem 172:

[168  [349  [34568 [1349 [149  [1356  [19 [ -cececeee [eeoeeee
Problem 173:

(78 J89  [14  [79  [1789 [------ [ [E— —
Problem 174:

|78 89 [347 38 39 — [ [E— —
Problem 175:

(679  [679  [127  [67 A — — [E—— pe—
Problem 176:

(157 [156 |68 (168 [12 [26 [E—— — —
Problem 177:

(1235 [123457 [127  [127  [17  [49  [459 [ -weeeee [oommee
Problem 178:

(1256 [1267 [1458 [1458 |48 [14567 [145 [ -wc-ceoe- [ eceeoes
Problem 179:

| 79 | 467 | 37 | 367 [ 39 [ | S ——
Problem 180:

(129  [268  [1789 [123468 |12 23478 [12489 [129 | ------e-
Problem 181:

(12 J13  [14  [134 [1279 [179  [------ E— —
Problem 182:

| 23 | 349 | 349 | 37 | 237 [E— — [ —
Problem 183:

58 [589  [89 (3789  [3578 [ - [ [E— —
Problem 184:

| 45 [268  [46 (145 [128 |14 [ [ — —
Problem 185:

(3789 [178 |27 (127 139 [178 |- [ — —
Problem 186:

(246 [246  [167  [178  [1678 [1256 |78 | -r-w-weoe- [ ceeoeoeee
Problem 187:

113 (139 [29 (139 235 [ [ E— —
Problem 188:

| 69 | 39 (34678 [346 |36 I E—— [E—— —
Problem 189:

| 146 [ 78 [ 15678 [ 569 [ 16 [69 U === p—
Problem 190:

(2468 | 46 (246 [28 (3458 [2358 | ---oe- [E— —
Problem 191:

(158 [135 [357 [128  [37 (35 [ — —
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Problem 192:

(138 [123 [279 [279 178 |79 — [ —
Problem 193:

| 124568 | 1458 |26 | 14567 | 28 | 267 | 2678 | -----oee- E—
Problem 194:

1236 [24568 [145 [13 [145  [236 |26 [ —
Problem 195:

(236 [23456 [2356 |19 [139  [39 E el E—
Problem 196:

(356 [346  [346  [23568 [2358 |35 — [ —
Problem 197:

(268 |26 36 [ 28 EEE T E— —— [— —
Problem 198:

| 2578 | 257 | 2578 |68 | 28 | 13689 [1269 [ 2389 | -
Problem 199:

|34 | 49 1369 |24 11679 [234  [2479 [ ------e —
Problem 200:

358 |18 | 48 | 14 35 — — — E—
Problem 201.

| 16 (2348 [1268 [1268  [1268 | 1234 [ ---------- — —
Problem 202:

| 56 36 35 | 57 A E— [— [ [
Problem 203:

129 (2368 [ 28 | 48 | 49 (467 [379 [ -reeeeee | eeeeeees
Problem 204:

157 |57 (1247 |17 1247 |- [— [— [
Problem 205:

| 235 | 256 | 235 | 38 3478 |28 | 2469 | 246789 | ----------
Problem 206:

13489 [48 13489 |27 (247 [278 [ - [ — —
Problem 207:

| 57 [ 23 39 [ 29 (2579 [ - [— — [
Problem 208:

(14789 [489  [129 129 [178 [12 — [ — —
Problem 209:

12347 [ 23 (3459  [34 (347 [359 [ [ —
Problem 210:

(3567 [356  [19 |13 | 49 (149 1457 [ ---eee- —
Problem 211:

12346 | 23 | 36 | 236 | 1346 | ---------- [— [ — [ —
Problem 212:

23578 [35678 [235678 |38 (138 [138  [2578 | -------- —
Problem 213:

35789 [35789 |23 | 36 | 236 36789 [23678 |- [
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Problem 214:

| 69 38 137 |78 [ 36 E T E— [ — —
Problem 215:

2389  [23489 [23 |23 I E— — — —
Problem 216:

135 [ 39 | 59 [1589  [1589 | --------- [— — —
Problem 217:

(358 [238  [235 |38 [1359  [13589 [ ---------- — —
Problem 218:

(358 [58 13589 [38 [ 19 — [— [ E— —
Problem 219:

| 12468 | 149 | 1489 | 246 | 149 | 149 [— — —
Problem 220:

3467 469  [459  [3457 [459  [456 [ ---------- — —
Problem 221.

12345 | 459 | 37 | 459 | 279 | 49 — I —
Problem 222:

| 56 (35689 [679  [279  [2569 [378 |69 [ —
Problem 223:

(469  [3689 [3678 [3678 [469 |69 — [ —
Problem 224.

| 78 [2589 [2589 [278  [278 | ----m---- [— [ [
Problem 225:

1469  [14 | 26 (469 [ 67 [267 [ - [— —
Problem 226:

11789 |29 [ 59 [ 25 1279 |18 E— [— [E—
Problem 227:

(268 [2589 [28 (268 [569 [ - [ — — —
Problem 228:

| 359 | 357 | 589 | 159 | 89 | 149 | 589 [N —
Problem 229:

| 345 3457 |45 | 14679 |37 | 13679 | 367 — [
Problem 230:

(238 [347  [2347 [137 |19 [379 |37 — ——
Problem 231.

| 67 (678 [169  [1689  [678 | ---------- [— [ [
Problem 232:

| 89 [3789 [3478 [48 EEE I E— [— [— —
Problem 233:

(3478 [37 | 68 (368 [38 — [— [— —
Problem 234:

(34689 [689  [2358 [58 | 68 [ 23468 | 68 [E— [ —
Problem 235:

| 68 23468 268 |68 23478 | 23478 | -------oe- [ — —
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Problem 236:

|24 | 14 [ 23467 [ 46 (13467 [146 |-~ [P— —
Problem 237:

(2458  [2489 |78 [24789  [58 [678 |- [F— —
Problem 238:

[19  J15  [159  [12356 [1256 [135Q [ --------- [E— —
Problem 239:

[1478  [19  [145 [15  [145789 [159 [ - [E— p—
Problem 240:

468 [ 16 [19 [ 69 EER R E— p—
Problem 241:

(4689  [24569 [34  [2345 |48 [ 69 EE I E— —
Problem 242:

147 178 |14 (348 [18 SRS P— —
Problem 243:

157 |57 [157  [1579 | 256789 | 1256789 | 2569 | --rweo- | oromome-
Problem 244:

(134689 [ 1346789 [ 4689 | 46789 | 4679 | 469 | 4679 | <roweomms | <romoeoes
Problem 245:

[12359 [1259 [135 |29 (567 | 12567 [ 1259 | --voeoe | cooeroes
Problem 246:

(12567 [2367 [ 125679 [ 267 | 2367 | 5679 [ 367 [ -weceeow- [ eceeoes
Problem 247:

| 345679 | 34679 | 139 | 136 12369 | 2345 | 126 | 1236 | -=----mm--
Problem 248:

13489 [39 [1379  [137 [ 139 [128 [ ==y p—
Problem 249:

(149  [69 (169 [187  [469  [347 [ wereroes | smemeees | oo
Problem 250:

135 [2367  [36 35 B E— [ [ — —
Problem 251:

(237 [236 |67 (1237  [136 [ 12579 | 1579 | wcoemecee | coocooceee
Problem 252:

(1589 [59  [259  [25  [1258 [ --e------ [ [E— p—
Problem 253:

[569  [35679 [2367 [26  [2569 [59 [ ------- [E—— pe—
Problem 254:

|18 | 145 345789 [3459 [ 14578 |45 T == p—
Problem 255:

(469 |16 [13 36 [ 49 — — [E— p—
Problem 256:

|12 (128 [234  [28 A E— [ E— —
Problem 257:

(346 |36 [2367  [267  [34 [ = — —
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Problem 258:

(359 |58 [358  [38 (79 [ e [—
Problem 259:

(1356 [136  [15  [136 [ 136789 [ 156789 [858 | -r----c=m- [ -xo-oeom-
Problem 260:

[57  [1478 68  [1568 [ 468  [46 | -w-wowee- [ ceececeee [ ceeeeee
Problem 261:

39 (136 [37 E R R Ry — —
Problem 262:

|25 (23569 [578 [358 |58 R — —
Problem 263:

| 57 [ 17 58 [ 28 [18 I e e —
Problem 264:

(368 [3569 [6789 |26 57 R p——
Problem 265:

(168  |158 |68 R R R el el —
Problem 266:

|17 [1279  [126 |67 RV R — —
Problem 267:

| 28 [2368 [238  [167  [39 AR — —
Problem 268:

57 [5679 [257  [25 EC I E— [ [ ——
Problem 269:

(378 [238  [235 [ 2358 | 4579 | 578 | 2479 | <roeeomm | crocceooe
Problem 270:

(378 [237  [12356 [12358 |57 B —
Problem 271:

11248 [ 136 | 1268 [ 13468 | 136 | 136 [ — —
Problem 272:

(168  [1358 |68 39 [ 59 (16 [E—— — —
Problem 273:

(23589 [2359 [589 |68 89 I — e—
Problem 274:

|18 | 28 38 R R R I Py — —
Problem 275:

(177|178 [49 (178 [1479 [ [FE—— — —
Problem 276:

39 [1235 [1259 [279  [39 ECI = — ——
Problem 277:

(136 |67 [2369  [679  [12367 |67 [E— ———
Problem 278:

13 [ 23 (268 [ 168 [ 126 ] 3689 | 3469 | <reroor | <roeooeee
Problem 279:

| 56 EEEREE R I R el el Rl —
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Problem 280:

(358 [358 [2345 [1256 [146 |35 [ — p—
Problem 281

| 14568 | 18 | 48 [ 27 (257  [57 A — p—
Problem 282:

[35  [256  [35  [2356 [12345 [12345 | -wcwcwce- [ ceoececece [ ceeceeee
Problem 283:

(13568 [389  [389  [39  [358 [ 1568 | --weweeen [ eeeeeeees | ooeeeee
Problem 284:

(59  [589 [58  [3689 [3689 [ ------- [ [ —
Problem 285:

(1369 |69 (1369  [3489  [48 R [ [——
Problem 286:

(1489 1489 [569 |59 [ 69 [ [ [— —
Problem 287:

| 568 | 47 | 14 [ 17 I e = [——
Problem 288:

[57  [378 [2368 [23678 |38 [ES A ey — p—
Problem 289:

(37  [378  [13478 [13468 |68 R e — p—
Problem 290:

(14 [1348 [38  [58  [37  [357 [ -eeeeeeees [ ceeceees [ceeeeeee
Problem 291:

| 34 (450 137 |69 EZ R A = ——
Problem 292:

(2589 |23 [ 25 BRI R R R R—
Problem 293:

|14 [1356 [ 58 (358 [45 [ P —— p—
Problem 294

(357 [57  [479  [1479 [57  [1857 [ -oeeeoee [cemmeeee [omeees
Problem 295:

(1367 [1367 [167  [67 B R e P p—
Problem 296:

[568 |68 [ 56 AR R R Ry [ —
Problem 297:

(235 [568 |68 |56 | 23689 [ 2369 | —www-w- | sveeeoes | oo
Problem 298:

458 |58 (1248 458  [1248 [ ------- el e —
Problem 299:

[1258  [258  [1378 [158  [58 R P— —
Problem 300:

| 48 (1346 [1346  [48 EL T E— e R— R—
Problem 301:

(289  [28 [ 89 AR A R ey e —
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Problem 302:

5678 [5678 [ 3456 |46 [345  [3456 [ --------o- E— [—
Problem 303:

| 1247 | 234 | 12347 | 4579 | 347 2459 1247 [ ---e-- E—
Problem 304:

|57 |15 | 59 [1259 [ 79 — [— [E— —
Problem 305:

13579 [ 79 39 37 [ 13579 [ ---m-omo [— — [E—
Problem 306:

| 14567 [ 46 | 14567 [ 45 | 56 — [— [— —
Problem 307:

12579 [12379 [15 23579 [125  [1245 |45 E— [ —
Problem 308:

126789 |79 | 24789 |39 | 23678 | 37 | 23478 | ---------- —
Problem 309:

123579 | 235789 |26 | 268 | 248 2359 |28 | 234589 | ----------
Problem 310:

| 13458 | 13458 |15 | 489 [ 29 | 259 | 579 | 2579 [ -
Problem 311:

(168 [156  [1468 [46 [1569 [ 1468 [ -------— [ —
Problem 312:

[12 (689  [36 | 26 [13689 [126 [ - [— —
Problem 313:

6789 |78 | 47 (478 4689 [ - — — [
Problem 314:

(367  [3479 [49 | 67 E T E— [— [— —
Problem 315:

578 |35 (12345 [234  [12345 [1478 |14 E— [—
Problem 316:

[ 23 | 56 156 [ 16 T E— [— — [
Problem 317:

(678 [35678 [678 |67 (3458  [458 [ - [ — —
Problem 318:

(789 [678  [689 [12 [678  [12689 [ --------- [— —
Problem 319:

(36789 [689  [34678 [79 (479 [49 — [ — —
Problem 320:

|17 [169  [1258 [12589 [15 [156 [ 67 — [—
Problem 321.

[ 49 [14 (156 [67 (457  [19 — [ [—
Problem 322:

13789  [23789 [24579 [259  [2459 [279  [24579 |---------- —
Problem 323:

| 59 | 359 | 1459 |59 | 14589 |[1259 [ 123589 | --------—-- [
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Problem 324:

1179  [38 (348 [3478 |37 R Sy — —
Problem 325:

3457 [17 [ 56 [456  [13 I e [ — p—
Problem 326:

[145  [2457 [56 [ 25678 |568 | 1456 | 1568 | ---w-weo- | -oeoeee-
Problem 327:

[39 27 389  [189  [389  [127 [ -wceceeeee [cecececece [ceeecee
Problem 328:

(379 |37 [34 (1347 [39 — [ e ——
Problem 329:

| 34 | 346 | 36 | 1358 | 358 [ 168 [N [ —
Problem 330:

(136 [234  [1468 |24 R R e — —
Problem 331:

12478 [478 |24 (5678  [569 |69 B — —
Problem 332:

(279 |37 [1689  [29 [13 (678 [27 | e | moeeees
Problem 333:

(245 [234  [459  [47 B E e P p—
Problem 334:

[1257  [27 [125  [26 [ 67 [ = — —
Problem 335:

(158 |15 [58 39 K I ey [— p—
Problem 336:

(589 |58 [3678  [567 89 (37 [E— [P ———
Problem 337:

(458 1258 |58 58 R E— [E— [ ———
Problem 338:

117 [167  [12 EE A R P —— —
Problem 339:

(20 12569  [2569 [ 259 | 2489  [48 | --weeeen | eeeeeeeee | oo
Problem 340:

(345 [1348 [37 R A E R el e R——
Problem 341:

(45 [67  [4689 [ 56789 | 457 [ 4567 | --w-weeen | eeeeeeee | eoeeeees
Problem 342:

(158 |38 35 (138 [ 1489 [ 1689 | 4689 | <o | -
Problem 343:

(1689 [169 |38 (378 [68 ET I — p—
Problem 344:

[14578 [14578 [136  [1368 |36 56 FRE e — —
Problem 345:

(346 [67  [489  [38  [489  [34 | weweeeen [ eeeeeeees | oo
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Problem 346:

36 (269  [56 2569 [13 [1385 |- [ — [—
Problem 347:

(258 [15 158 [58 | 12459 | 124589 | ---------- — [ —
Problem 348:

|34 (13478 [1378 |14 I [— [E— —
Problem 349:

| 1247|127 | 37 | 34 | 347 — — I —
Problem 350:

| 37 [379  [39 | 69 EIC T E— — [— [E—
Problem 351.:

(169 |19 267  [2679 [2368 [23689 |29 E— [ —
Problem 352:

| 257 | 257 | 13578 [ 2579 [ 24579 | 14578 |2579 [ 3457 | ------eee-
Problem 353:

1379 |37 379  [189  [1789 |- — — —
Problem 354:

| 149 | 14 | 249 | 789 6789 |24 | 479 [ [
Problem 355:

119 | 24569 | 39 | 135 1359 | 1369 | 123469 [ -------—--- [
Problem 356:

(2456 [246  [1249 [26 [1259  [56 — [ — —
Problem 357:

(1379 1389 [78 (178 [78 — — [FE— [p—
Problem 358:

(1379 [139  [67 (267 [267  [679 |- [ —
Problem 359:

579  [579  [478  [24789 [2578 [579 [ - [ — [—
Problem 360:

678 |68 457 |47 | 67 — — [ [
Problem 361.

125679 |12 (679  [159  [29 R E— [— —
Problem 362:

2349 [29 (2349  [4689 [689  [39 [— [ [—
Problem 363:

(1459 [ 14569 [13459 [134569 |15 | 15 — [ — —
Problem 364:

(469  [346  [39 | 27 [ 24 | 47 1247 | - —
Problem 365:

(159 [56 | 56 I E— [ — [— — [
Problem 366:

145  [145  [1257 |15 L E— — — [—
Problem 367:

| 49 | 34 | 15 | 39 | 45 | 27 | 4578 | 124578 [ -----—--
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Problem 368:

(1257 [15 [1257 [156 |56 — E— [— —
Problem 369:

| 39 578 |78 [ 58 (6789 | 36789 | ----m- [— p—
Problem 370:

(79  [128  J69  [28  [189 [67  [---mo-- [E— —
Problem 371:

[123789 [13789 [1389 [127  [17 [27 [ [E— —
Problem 372:

1123478 | 1248 |37 [1347 [ 14 [37 S [ ——
Problem 373:

| 67 [127  [129  [679  [679  [------- [ [P— —
Problem 374:

|28 (679  [278  [29 [ 89 — — [E— —
Problem 375:

| 37 | 178 | 378 | 167 13467 | 2479 |78 | 24789 | ---------
Problem 376:

(456  [4567 [2456 [457 [ 47 R e P P—
Problem 377:

| 48 | 1458 | 1458 | 238 | 234 [ 234 [ [ [ —
Problem 378:

| 234 | 127 | 347 | 234 [ 24 [ - [ [
Problem 379:

| 47 | 39 [ 23 (467 [239  [269 | --erme- [E——
Problem 380:

(145  [157 |67 (135 [13 36 [E— [P ———
Problem 381:

(4578 [789  [1789  [45 [14 [ 45 [ [— —
Problem 382:

(356 |1236 [3456 [45 [14 45 e —
Problem 383:

(24689 |68  [2689 [168 | 24678 [ 168 | 12678 | -r---e-e- | eoeoeee-
Problem 384:

(68 [1358 |67  [1356 [ 1367 [ 789 [ 789 | -r-w-weee- [ ceoeoeee-
Problem 385:

(12689 [1689 [23  [1236 [26  [1236 |- [E—— pe—
Problem 386:

|47 (478 |78 (458 [2678  [2568 | ---------- [E— —
Problem 387:

(457|345 |38 [358  [23478 ]38 — [E— —
Problem 388:

| 26 (2648  [24678 [267 [ 267 |- [ E— —
Problem 389:

(16 [16  [168  [679  [6789 [ -------- [E——— — —
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Problem 390:

123479 | 279 | 234 | 38 | 348 | 68 | 3468 | ---------- —
Problem 391:

|56 |23 (1234  [234 123 |15 — [ — —
Problem 392:

|58 [235  [2357 |57 I E— [— [ E— —
Problem 393:

(136 [37 (13678 [137  [17 — [— [E— [
Problem 394

12346 | 26 | 25 | 12 | 125 3567 | 13467 |- —
Problem 395:

| 47 (1234 |238  [147 |14 | 78 — [ — [—
Problem 396:

13579 [ 134579 |47 | 789 1789 |14 | 147 — [—
Problem 397:

123569 | 123569 | 67 | 579 | 59 | 569 T E— —
Problem 398:

(14679 | 14679 [35 | 57 | 34 [ 39 | 47 — [ —
Problem 399:

| 27 | 16 [267 |27 A — [ [
Problem 400:

(125  [1467 [125 [256 [124  [45 — [ — —
Problem 401.:

| 49 | 14 | 1368 | 139 3489 | 134 [E— [— [—
Problem 402:

35 (1258 [125  [25 [ 12 — [ — [— [
Problem 403:

(34679 [346  [34 1457 139 [157 |46 E— [—
Problem 404:

112347 | 12347 | 247 | 24 | 47 — E— E— [
Problem 405:

| 247 | 246789 |24 | 2458 | 248 | 47 | 456789 | ---------- —
Problem 406:

1357 [35 [3458 [ 48 (14578 [458 [ - [— [—
Problem 407:

(34569 [367  [34 (347 [34569 |67 — [— [—
Problem 408:

368 [3468 [168 |18 (347 |18 E— [ —
Problem 409:

(5689 [5689 [568  [268  [59 23489 [ 234568 | ---------- —
Problem 410:

(1349 [237  [234  [13478 [34 | 89 | 27 e —
Problem 411:

| 78 789 [12378 [3789 [1238 |37 — [ — —
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Problem 412:

2679 [35679 [39 2359 [29 | 39 — [ — [—
Problem 413:

|34 (789 [139 [13 |14 | 78 — e —
Problem 414:

|78 | 16 [789  [19 T E— [— [ E— —
Problem 415:

| 48 | 49 | 4789 | 12468 [1459 | 489 | 2468 | 3459 | 34789
Problem 416:

|79 [3489 [ 49 | 57 | 38 [ 25 | 24 — [ —
Problem 417:

| 378 | 468 | 79 | 38 | 49 | 18 | 13 — [
Problem 418:

[1259 [1259 [4589 [259  [259  [4589 [ - — [—
Problem 419:

1259 |59 | 2578 |59 R E— — — —
Problem 420:

(2456 [245  [46 [ 19 (149 [49 — [ — —
Problem 421.

| 49 | 149 | 25689 | 12459 |49 | 1268 [ 2568 [ -------- —
Problem 422:

[ 26 35 [ 234569 [ 24569 [236  [236 | ---------- [— —
Problem 423:

(256 [35 | 26 [378  [37 B E— [ — —
Problem 424:

(289  [2389 [369 [28 [369  [2479 [3789 | --------- —
Problem 425:

35789 | 235789 |57 257 [578  [1578  [1578 [ -------m- —
Problem 426:

13456 [56 [356 |69 | 45 (249 [ [— —
Problem 427.

(126 [23 (378 [23678 [12 P E— [ — —
Problem 428:

| 127 | 1257 |127 | 234679 | 2567 | 2679 [ 123469 | 126 —
Problem 429:

12489 | 248 | 2489 |49 3789 | 23789 | ---------- [— —
Problem 430:

(458 [2568 [2458 [59 [ 79 | 46 | 57 — [—
Problem 431.

569  [569  [13678 [357  [1578 [56 35678 [ ------m-- —
Problem 432:

139 (389  [1378 [17 (489  [389 [ ------e- — —
Problem 433:

| 48 | 4569 | 248 | 2489 [2568 |28 E— I —
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Problem 434:

| 34 13489 | 389 1378 [ 38 | 1378 | ---------- — —
Problem 435:

| 459 | 15679 | 1678 |48 | 1678 | 167 | 167 E— —
Problem 436:

| 27 | 12 | 12379 | 127 R E— — E— E—
Problem 437:

|1789 |18 | 18 | 148 | 14789 | -------m-- E— [— [—
Problem 438:

| 234 13456 | 135 | 136 |13 | 135 — I [—
Problem 439:

| 245 | 48 | 479 4789 [ 4789 [ 2459 [ - — —
Problem 440:

1357 | 47 3457 |24 | 349 1789 | 278 | 78 e
Problem 441:

12345 | 234 | 4567 | 457 | 567 | 567 — I I —
Problem 442:

| 459 | 45 13569 [3569 |49 — E— NN —
Problem 443:

11279 | 579 | 13459 | 359 2479 | 579 | 579 I ——
Problem 444

| 134 | 235 | 126 | 456 135 | 235 — I ——
Problem 445:

139 3579 |36 | 16 | 13 | 357 [E— [— [—
Problem 446:

| 34 | 1268 |48 | 12346 | 234 | 348 [— [ — —
Problem 447:

| 239 34569 | 2345 | 123569 | 239 | 123 | 39 - —
Problem 448:

12679 | 2567 |69 | 389 | 589 | 68 | 368 [ ——
Problem 449:

| 235679 | 25679 | 259 | 59 | 57 | 279 E— I ——
Problem 450:

| 579 | 67 | 1367 |17 | 67 [ 1359 | -----——-- I ——
Problem 451:

| 689 | 158 | 1259 [ 4689 |48 | 49 P E— E—
Problem 452:

| 459 | 17 | 179 | 1457 |17 [— [— [ — —
Problem 453:

| 59 | 478 | 259 | 79 | 257 | 4678 | 25678 | ---------- [—
Problem 454:

| 259 | 89 | 258 1789 | 12578 |28 — — —
Problem 455:

| 79 | 45 2379 [1359 [ 279 | 59 | 245 I —
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Problem 456:

579 |59 (15679 [579  [2579 [ 1256 | --weweween [ eeemeeees | eoeeeeees
Problem 457:

| 456 | 456 | 468 [ 4789 [ 679 | 468 SN | -
Problem 458:

[235  [50  [68  [39  [268  [578 |26 | -r-eewee- | oo
Problem 459:

(135 [17 R A A Ry — —
Problem 460:

| 59 [2359 [ 2457 [ 2457 | 257 | 247 | e | mmmeoen | oo
Problem 461:

| 68 89 [6789  [69 39 [E— [E— [ ——
Problem 462:

(2347  [478  [457  [48 (4578 [ 23567 | 2368 | <cweoee | cooeoeee
Problem 463:

4789 | 146789 |16 [1469  [169 |19 = [P — —
Problem 464:

(3890  [389  [34789 [13489 |38 IR — —
Problem 465:

(159  [1469 [150  [589 | 4689  [59 | --weweeen | eeeeeeeee | ceeeeee
Problem 466:

(24569 [159 |46 R R Dy e —
Problem 467:

(257 [257 19 [15  [159  [-w--eee [E——— — —
Problem 468:

L 79 [289  [2789 [135  [2357 [28 R e p—
Problem 469:

| 26 [2689 [246  [368  |13469 |46 P — —
Problem 470:

[ 49 [256 [ 2567 |56 (14569 [ 17 I E— p—
Problem 471:

(1378 [69  [1679 [179  [679 [ 3678 | -wweeen | eeeeeeee | coeeees
Problem 472:

(238 [23578 [578 [ 2357 | 1678 | 378 | 1368 | <ro-weooms | <roooeoes
Problem 473:

| 38 | 3467 [4678 |348 389 I | —
Problem 474:

(789  [389  [3789 |78 BRI e — —
Problem 475:

(3489 [3489 [569  [56 B E I e e — —
Problem 476:

(689  [189  [13689 |89 (46789 [ 689|478 | rmees | s
Problem 477:

[579  [2568 [2568 [256 |68 R —
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Problem 478:

(468 4678 [1237 [ 12378 [278 | 2467 | 2467 | —meeomx | coeoees
Problem 479:

(2368 [267  [38  [56  [27  [2567 [ ------- e —
Problem 480:

(469 346 [679  [69 [ 146789 | 134678 | 469 | --voeooee | <roeroeee
Problem 481:

(126 [1256 |15 (1579 [1579  [1256 | - [— —
Problem 482:

(456 [12456 [135 135 |15 FEE R E— [ [
Problem 483:

(167  [1467 [1467 [46  [1569 [14679 [ - e E—
Problem 484:

1357 | 157 [ 137 [ 37 [ 467 ET [————
Problem 485:

[379  [359 [139  [359  [379  [13679 [--------— [E— —
Problem 486:

(689 [19  [150  [1689 [159 [ - [ [JE—— pe—
Problem 487:

234569 [2369 |36 [3456 [ 239 [ 239 [ |EE—— —
Problem 488:

(239 [239 |23 (138 [1389 |- [ [E— —
Problem 489:

(2389 [239 34  [358  [3458 [58 [ES—— — —
Problem 490:

| 46 15 (1578 [1478  [56 [16 — [E— p—
Problem 491:

|23 2369 [12469 [258  [14589 [28 1235  [38 [ ----me-
Problem 492:

1357 |37 1379 [357  [125 [ 123579 |- [E——
Problem 493:

(1367 [13679 [347  [349  [379  [34  [--em [E— —
Problem 494:

137 [257  [14 [23 (12347 [35 [ [—— —
Problem 495:

11234 | 237 | 237 | 357 [1347 [ 35 — [ I
Problem 496:

(167  [1679 [ 13457 [13459 [1379 | 139 [ 1369 | --eeom | oecoeees
Problem 497:

| 1347 [ 134578 | 147 | 14 [ 14578 [ 179 (19 | ——
Problem 498:

(145678 [56  [124  [278  [178  [248  [124 [ -wreeoe- [ eeeeee
Problem 499:

[249 58  [4568 [568  [68  [248 [ ------- [JE—— pe—
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Problem 500:

| 689 12469 | 236 | 23 | 14 | 26 | 2368 | ---------- —

©copyright 2008 by Gary Aldrich



Separation of Values 30

C. Solutions to problems to in separation of values.

Definitions:

A changed square is one from which one or more digits were deleted in the
previous action. A non-changed square is one which is not a changed
square.

Coding:

A digit is shown in plain text if is in a non-changed square. If a digit is
underscored, then it is slated for deletion, and will not appear on the next
line. If itis bold on line 1, then it is the cause of all underscored digits (of
the same value) on that line being deleted. If it is bold on line 2 or on
subsequent lines, this indicates that it is the member of a changed square. If
it is both italic & bold on line 2 or on subsequent lines, then it is the same
as bold alone on line 1; that is, it is the cause of deletion of all underscored
digits of the same value on that same line, except that it may or may not be a
member of a changed square. Note that digits which cause other digits to be
deleted are never themselves deleted in the same action.

Although the coding above might seem complicated, its use in specific
examples becomes evident. In Problem 11, below, we have the
representation of the 9 squares of a row, column, or box of a sudoku:

178 (1278 |17 | 1234579 | 18 [ 1234689 | 35 | 36 [ 56
178 | 2 | 17 | 23459 | 18 23469 |35 | 36 | 56
| 178 |2 | 17 | 249 | 18 | 249 |35 | 36 | 56
178 |2 | 17 | 49 | 18 | 49 |35 [ 36 | 56

Line 1 shows the original set of 9 squares. The first observation is that
squares #1, 3 & 5 are composd only of the digits 1, 7 & 8. Therefore they
“own” these digits, so all other occurrences of the digits 1, 7 & 8 may be
deleted from all other squares. The digits to be deleted are underlined in line
1. Note that they do not appear in line 2.

In line 2, squares #7, 8 & 9 are composed of only the digits 3, 5 & 6. They
therefore own these digits, & are the cause of deletion of all other
occurrences of these digits in the other 6 squares. Squares 7, 8 & 9 are
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line 3.

shown in both italic & bold, in order to differentiate them from squares #2, 4
& 6, which are in bold because they are changed squares. All occurrences of
digits to be deleted are underlined, and the deleted digits do not appear in

31

In line 3, the last 3 squares are shown in plain text, because they have not
changed since line 2. The digit 2 in square #2 is italicized to show that it is
the cause of deletion of all other occurrences of the digit 2 (underscored) in
that line. Note that these other occurrences do not appear in line 4.

Line 4 shows only squares #4 & 6 in bold, indicating that they are changed

squares.

Solutions:

Solution 1:

13458 | 238 358 [ 238 [ 28 SN [
| 45 | 238 |5 | 238 [ ) S —
|4 | 238 |5 | 238 [ 28 [N [P - | ——
Solution 2:

13458 | 2358 [2478 | 358 R e —
|4 | 2358 |47 | 358 EFR ) e —
4 [2358 |7 [358  [2358 |28 | cmeeee | eemeen | e
Solution 3:

1358 [56 (138 [138 [38 [ U —— —
|5 | 56 (138 [138  [38 [ I —
|5 [ 6 (138 [138  [38 [ I —
Solution 4:

| 56 [258 [ 3567 | 258 | 237 |28 | -ceeeen | memeoes | oo
6 [258  [367  [258 |37 I ey [—
6 [ 258 [37 (258  [37 R e e —

©copyright 2008 by Gary Aldrich



Separation of Values

Solution 5:
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(1459 [12459 [12  [258  [258 |28 [ — [—
| 149 | 149 |1 | 258 | 258 | 28 — e I——
| 49 | 49 |1 | 258 | 258 | 28 — [E—— —
Solution 6:

113489 |39 | 18 | 14 | 148 [ [— — —
139 39 |18 |14 I E— — [ [
Solution 7:

12378 [2347 |148  |148  [134 |14 — [ I
1237 [237 |148  |148 |3 [ 14 — [ I
| 27 | 27 (148 [148  [3 [ 14 — [— —
Solution 8:

| 148 | 13489 |24 | 24 | 39 | 124 [E— [ —
| 18 1389 [ 24 | 24 [ 39 [1 [— [— —
|8 | 389 | 24 | 24 [ 39 |1 [— [FE— —
8 39 [ 24 [ 24 | 39 1 [— [FE— p—
Solution 9:

(36 [346 [34  [3567 [357  [------ — — —
36 (346 [34 | 57 | 57 — E— [l ——
Solution 10:

|15 [ 25 (1456 [245  [459  [245 [ -me- [E—— —
1 | 25 | 16 (245 |9 [245 [ - — —
|1 | 25 6 (245 |9 I E— — [—
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Solution 11:

178 1278 |17 | 1234579 | 18 1234689 | 35 | 36 | 56
| 178 |2 | 17 | 23459 |18 23469 |35 | 36 | 56
| 178 |2 | 17 | 249 | 18 | 249 |35 | 36 | 56
| 178 |2 | 17 | 49 | 18 | 49 |35 | 36 | 56

Solution 12:

| 4568 | 568 | 4568 [ 2345 | 456 | 234568 | ---------- E— [—

(4568  [568  [4568 |23 (456 [23 — — —

Solution 13:

123579 [235  [345  [345  [2479 |24 E— — —

|79 (235 [345  [345 |79 | 24 — — —

Solution 14:

(15 J17  [1857 [17  [ereeeeee — — — —
5 (17 38 [17 [ — — — E—
5 (17 [3 (17 [ — — — E—

Solution 15:

(124 [148  [248  [124567 [1457 [246 |48 — ——
124 148  [248  |567 |57 | 6 | 48 [ —
(124 148 [248 |57 | 57 | 6 | 48 E— —

Solution 16:

| 89 | 48 | 13489 | 349 | 13489 | 34579 | 457 [ [—

| 89 | 48 (13489 [349  [13489 |57 | 57 E— —

Solution 17:

| 46789 | 479 | 46789 | 49 | 479 E— E— — —

| 68 [479 |68 [ 49 (479 [ — [E— —
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Solution 18:

1278 |68 2678 [367 |78 1348 | 13468 [ ---------- —
1278 |68 2678 |3 |78 T A E— —
(278 |68 2678 |3 |78 [ 14 [ 14 [ —

Solution 19:

1 389 | 1589 | 235 | 25 | 59 | 239 E— = —
E |18 235 |25 | 59 L E— [ — —
E |1 [235 [ 25 [ 59 L E— — [

Solution 20:

| 25 235 [259  [259  |1349  [13459 | ---------- — [
|25 E 259 259  [134  [134 [ ----eee- [FE— —
|25 E [259  [259 |14 [ 14 [E— [ —— —

Solution 21:

| 79 13579  [357  [1467 [13459 [357  [13459 | ---------- —
|79 (3579  [357  [146 |14 [357 |14 — —
|79 [3579 [357 |6 |14 (357  [14 [ ——

Solution 22:

| 25 | 59 3589 |38 1279 | 235 (1357 [ -mee- [—

|25 | 59 (3589 |38 | 17 (235 |17 — —

Solution 23:

| 34 | 78 1378 |14 | 134 [E— [— [ [—

| 34 | 78 | 78 | 14 | 134 [— [— — —

Solution 24:

[269  [256789 |26 [25678 [ 67 I E— — —

269 |58 [ 26 | 58 | 67 R E— [ —
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Solution 25:
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14567 | 567 [ 4567 | 13578 | 14578 [3457 |56 E— [
| 4567 |567  |4567 138 |18 E | 56 [FE—— —
4567 [567  [4567 [18 [ 18 3 | 56 [ —
Solution 26:

| 13 | 1678 [ 2367 | 136 | 28 | 16 — [ I
|13 |78 | 27 (136 [28 | 16 — — —
Solution 27:

(127 [1278 [126  [26 [2789 |27 — [ —
1127 |8 (126 |26 | 89 | 27 E— — —
1127 |8 (126 [26 E | 27 E— — —
Solution 28:

(137 [2347 [37  [1247 [18  [-mee E— — —
(137 [24 | 37 [ 24 [ 13 — [— — [
Solution 29:

[ 29 [2457 [1248 [128 |24 [4578 [ 89 — [—
1 29 | 57 | 1248 [128 | 24 | 57 [ 89 |E——— —
Solution 30:

| 24 579 |3467 [234  [367 4579 [234 [ -eeeeee [ oo
| 24 [579  [67 [234 |67 B e —
| 24 | 59 | 67 | 234 | 67 | 59 | 234 | EE—— —
Solution 31:

| 46 [ 13 1346 [678  [3478 |34 [— |E— ——
[ 46 13 [1346 [ 78 | 78 [ 34 [ — [ [
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Solution 32:

| 124678 [ 1478 | 46 | 39 | 125 | 39 | 146 | 1245 [ 1256 |

| 78 | 78 | 46 |39 | 125 | 39 | 146 [ 1245  [1256 |
Solution 33:

| 13567 [ 45 | 57 457  [13567 [145 |- — — |

1136 |45 | 57 457 136 |1 — — [— |

| 36 | 45 | 57 | 457 | 36 |1 — — E— |
Solution 34:

35678 | 89 | 389 1378 | 56789 | 389 E— [— — |

1567 |89 | 389 | 7 567  [389 — [— — |

| 56 | 89 (389 |7 | 56 EE T E— — — |
Solution 35:

(146 [124  [2348 [2368 [24  [124 [ [ [ |

|6 | 124 | 38 | 368 | 24 | 124 [E— — — |

|6 | 124 | 38 | 38 | 24 | 124 [— — — |
Solution 36:

(478 [48 [124 267 |12 [ 24 — — — |

78 [8 (124 |67 12 [24 |- — — |

L7 8 (124 [67  [12 @ [24 @ [-eeeeee — — |

L7 E [124 |6 (12 [24 |- — — |
Solution 37:

| 378 | 79 | 57 1579  [1389 | 179 E— — — |

38 [ 79 | 57 [1579  [38 R E— [— [— |
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Solution 38:
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[679 [489 [679 [279  [79 2 E— —

679 |48 (679 ]2 (79 2 E— p——

(679 |48 [679  [2 (79 I e —
Solution 39:

(12356 [236 |68 EERE R —

(15 [236 [68  [368  [15 e
Solution 40:

[ 2568 |56 [248 [ 28 R P — p—
| 56 | 56 (248 [28 [ 24 [N PU— p—
Solution 41:

[ 24 (1289  [248  [14789 28 B —— p—

| 24 | 19 | 248 [179 [ 28 (179 [ [ oeeeee
Solution 42:

| 24 (2456 [248 |28 [y [— p—

| 24 | 56 | 248 | 28 P —
Solution 43:

(12489 [248  [12789 [28 R —

|19 (248 [179 28 [17 P —
Solution 44:

(129 248 |12 (1248 |19 [ [ — —

| 129 | 48 | 12 [ 48 I ) —
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Solution 45:

(150 [1259 [19  [1289 [15  [12568 [ ---------- — —

159 |2 |19 | 28 | 15 I E— [ —

(159 |2 [ 19 E |15 [ 68 [ — —

| 159 |2 | 19 | 8 | 15 IB [— — —
Solution 46:

| 38 | 579 | 25789 | 25789 | 238 | 38 — E— [—
38 579  [579  |579  |238 |38 — — I —
38 579  [579 [579 |2 | 38 — [— [—
Solution 47:

24568 [689  [59 | 58 [ 245689 [568 [ --------- [ — [—
|24 1689 |59 58 | 24 L E— E——
Solution 48:

| 568 | 368 135 | 2458 | 24568 | 358 — [— [

568 [368  [35 [ 24 [ 24 B T E— [ —
Solution 49:

|15 | 14 | 2345 [ 2345 |45 [E— [E— [— [—

| 15 | 14 | 23 | 23 | 45 [— [E— [ — —
Solution 50:

| 56 [ 2456 |46 | 568 | 68 — — I ——

(56 |24 [4 [568  [68 [ - — — —

| 56 E [4 568 |68 — — — —
Solution 51:

| 456 | 467 | 456 | 456 | 5789  [489 E— [N —

| 456 |7 | 456 | 456 | 789 | 89 [— [ I

| 456 |7 | 456 | 456 | 89 | 89 [— [ ——
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Solution 52:
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(179 J139  [139  [13678 [37 T2 Sy ———

(179  [139  [139  [e8 [37 I [— p—
Solution 53:

1378 |13 (378 [4789 [78 D e P p—

1378 [13 (378 [ 49 (78 I S — —
Solution 54:

|17 [3579  [79 (1357 17 [— [ ——

117 (359 [9 35 [17 [ e J—— —

117 [ |9 ER A e [ [
Solution 55:

(19 [159  [15 (13569 [135 [ ------ [E—— — ——

|19 [159  [15 [ 36 3 [ ————— —

(19 159 [15 s 3 [ e [ [
Solution 56:

(4579 [4579 45 R E R S E— ——

(4579 [4579 |45 (168 [479 68 P —

(4579 [4579 |45 [ 68 (479 T68 e —
Solution 57:

(489  [138  [48 [ 49 58 I Sy — —

| 489 | 13 | 48 | 49 IE [ 135 [ENNN [ [ —

(489 |13 | 48 [ 49 E el R R—
Solution 58:

(2367 [126 [ 2367 | 268 | 268 | 126 | =womermx | mermerns | meomoeoes

(37 1126 [37  [268  [268  [126 | -weweeen | eeeeeeees | eeeeeee
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Solution 59:
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| 26 (126 [246  [126  [1247 [ 1256 [ 124578 [--—--- —
[ 26 | 126 [ 4 | 126 | 47 |5 [4578 [ e —
|26 (126 |4 (126 |7 |5 I
[ 26 (126 |4 [126 |7 E | 58 [EE—— —
[ 26 [126 |4 [126 |7 5 8 [FE— p—
Solution 60:

| 38 (348 [37 [357  [2458 |35 — [ —
8 (48 |37  [357 [248 [35 |- e E—
R R A T A Y R R — [
E 4 (37 [ss7  [2 (85 |- [ [
Solution 61.

| 59 [589  [49 | 34 (234 |24 — [ —
| 59 [589 |9 [ 34 (234 [24 [ [E———
5 | 58 [ 9 | 34 [234 |24 — [ —
E 8 9 | 34 (234 |24 — — —
Solution 62:

(368 [2348 [379  [3679 [379  [2348 [368 | --------o- | -m-em-oe-
368 [24 [379  [3679 [379 |24 B e E——
Solution 63:

(159  [1279 [59 [145  [145  [12457 [ ------e- — [
1159  [27 [ 59 (145  [145  [27 [— [ —
Solution 64.

| 237 | 679 | 78 | 6789 | 238 | 238 E— E— —
(237 [69 [ 78 | 69 (238 [238 |- [— —
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Solution 65:

14569 [3679 [237 |69 2459 269 [ 2456 | --------- —

| 4569 |37 | 37 | 69 | 2459 | 269 I e ——

Solution 66:

| 237 | 237 1237 [3789 |12 | 289 [— — —

(237|237 [1237 |89 | 12 | 89 — — —

Solution 67;

|59 | 49 3469 | 34569 | 459 — E— — [—

| 59 | 49 | 36 | 36 | 459 [— [— — —

Solution 68:

1 36 | 4579 [ 346 | 346 3457 [ 35679 |- [— —

36 [579  [346  [346 |57 (579  [--me- [— —

Solution 69:

| 347 | 23467 | 357 | 37 | 23567 | 3457 | -----mme-- E— [

(347 |26 35 [ 37 [ 26 E R E— [ —

Solution 70:

(79 [49  [4569 |67  [69  [--r-oe — [ -roeeeee [ oo
79 |4 (45 [67  [69 |- e e [ coomemees
(79 [4 5 (67 [69 [ e e e

Solution 71:

15689 [56 (3789 [27 267 [37 1267 [ - [ —
| 89 |5 89 | 27 267  [37 A E— —
| 89 E 89 | 27 267 |3 [267 [ [

Solution 72:

11368 | 126 | 238 | 38 | 25 | 2538 | ---------- [ — [ —

|16 | 16 (238 [38 | 25 L E—— — —
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Solution 73:

1489 [1489 [48 | 24 R E— [ — [—

|19 [ 19 | 48 | 24 (258  [258 | ------eee- — —

Solution 74:

|18 [13 [358  [15689 [13569 |58 — [ — —

| 18 | 13 358 |69 | 69 | 58 — [ — —

Solution 75;

| 15679 |69 | 59 | 13579 | 56 R — — —

|17 | 69 | 59 [137 |56 T E— [ —— e —

Solution 76:

258 |59 | 29 (2589  [459 23469 [23469 | ---------- —
(258 |59 [ 29 (2589 |4 E A E— —
| 258 | 59 | 29 2589 | 4 | 36 | 36 NN —

Solution 77:

1579  [1279  [59 (289 [249 [ 249 | 2489 | -eroeee | coromee
(157 |17 E (289  [249  [249  [2489 | ----eeeo- | eeoemoee-
|17 | 17 |5 | 289 | 249 | 249 I —

Solution 78:

1467 | 1467 | 46789 |38 | 1347 | 13467 | 367 I ——
1467 1467 |89 E | 1347 | 13467 | 367 [— —
(1467  [1467 |9 E (1347 13467 [367 [ ---------- [ —

Solution 79:

138 12359 [238  [23589 [138  [28 [— [— —

38 | 59 238 |59 [138  [28 — [— —
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Solution 80:

39 [2379  [23 187 |59 | 25 — — —
(3  [7  [23  [17  [59  [25  [weeeeee — —
39 |7 | 23 1 | 59 | 25 — [ e —

Solution 81:

| 45 | 46 | 2578 [ 4578 | 246 | 24 [— — —
|5 | 46 | 578 | 578 | 246 | 24 — e I——
|5 | 46 | 78 | 78 | 246 | 24 E— [N —

Solution 82:

11458 [ 4589 |58 | 359 | 39 | 389 [— [ —
| 14 |4 | 58 | 359 | 39 | 389 [E— [ —
11 | 4 | 58 | 359 [ 39 | 389 — I —

Solution 83:

689  [268  [2568 [268 |68 [579 - |E———— —
19 268  [2568 [268 |68 |79 — — —
E 268 [2568 [268 |68 | 7 — [ e —

Solution 84:

| 68 568 |56 1468 [459 |59 [— [FE— —
| 68 568  [56 | 14 | 49 19 E— [ —
| 68 568 |56 | 14 | 4 19 — [FE— p—
| 68 [568  [56 1 [ 4 E [— [FE— p—

Solution 85;:

(24579 [246  [2469 |78 [ 29 [289 |46 — ——
|57 (246 [2469 |7 [ 29 (289 |46 el —
E (246 [2469 |7 [ 29 [289  [46 [ —
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Solution 86:
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| 57 | 46 | 124 | 246 | 12 | 24567 | ---------- — —

| 57 | 46 | 124 | 246 | 12 | 57 e I —
Solution 87:

15689 679  [469 |47 (479 4578 [ ------me- E— [—

| 58 | 679 | 469 | 47 | 479 | 58 — |E—— —
Solution 88:

| 28 (2579  [245 245 [479 |58 — [— [E—

| 28 [ 79 (245  [245 |79 | 58 — [ —
Solution 89:

(2579 [256  [46 [ 79 (245 [245 [ --omeee [ — —

|79 [256 [ 46 [ 79 (245 245 [ [— —
Solution 90:

15689 |69 [235 23458 [2458 |34 | 25 e —

| 69 | 69 [235  [23458 [2458 [ 34 | 25 [ —
Solution 91:

| 49 | 489 | 58 1349 |19 R — — —

| 49 |8 [ 58 (1349  [19 (1349 [ -mmem- [ [

| 49 E E [1349  [19 I E— — [
Solution 92:

24568 [247  [28 478 24568 [ 248 | - [— [E—

| 56 | 247 | 28 | 478 | 56 | 248 — [ —
Solution 93:

| 138 | 18 1457  [145  |14567 [1358 [1358 | ---------- [—

138 |18 | 47 | 4 | 46 1358 [ 1358 [ ---------- [

(138 [18 [ 7 4 [ 6 [1358  [1358 [ -------om- —
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Solution 94:
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| 489 | 489 | 149 [ 24 [ 89 [— [ [— —

| 489 | 489 |1 |2 | 89 E— — E— —
Solution 95:

| 256789 | 68 [ 256789 [ 26789 [26 R [— —

(579 ]68  [579 [79  [26  [268 [ - [E— p—
Solution 96:

26789 [ 79 [1679 ] 29 (12789 [ 279 | e [———

(68 [79  [16  [29  [18  [279 [ [E— p—
Solution 97:

(134 [145  [128  [35 R T el el e

(134 [145  [28 [ 35 [2 (345 [ [—— —

(134 [145 |8 (35 ]2 [345 [ [E— p—
Solution 98:

(3456 [12348 [569  [568 |28 [569  [56 (12 [ e

| 34 1234 [569  |568 |2 [569 |56 A

| 34 | 134 | 569 | 568 |2 | 569 | 56 (1 [

| 34 [ 34 (569  [568  [2 [569  [56 (1 [

(3¢ [34  [569 |8 2 (569 [56  [1 [-em
Solution 99:

(3589 [568 |36 [29 (236 [39 — E— —

| 58 58 36 [ 29 (236 [39 [ [E— —
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Solution 100:
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[12369 [1249 [149  [1369 [19 I T R — [—

(36 [1249 149 [36  [19  [189  [148  [-rememeem [oeeemes

(36 [149 [149 [36  [19  [189  [148 [ -w-meee- [ meeeeees

(36 [149 [149 [36  [19  [189  [148 [ -w--eee- [ -meeeeees
Solution 101:

13456 |14 | 15 | 159 | 36 | 149 I — —
(36 [14  [15  [150  [36  [149 [ --eeeoes [ceecees [eeeees
Solution 102:

(2349 139  [2389 [139  [49 Iy —— ——
E (139 [28  [139  [49  [349 [ [ e [ e
E (139 [8 R R el R —
Solution 103:

(689  [579 [ 2568 | 268 | 269 | 2689 | <--eeoe- | memmeom | ceceeoes
689 |57 E EEREE R e —
(689 |7 E R R I e — p—
Solution 104:

| 348 | 458 3458 | 134 [ 12458 [ 345 | [ —— —
(348 [458  [3458 |1 [ 12 el el E—
| 348 | 458 3458 |1 [ 2 [ 345 [ [ —
Solution 105:

(1267 [ 1267 |56 [ 67 BRI e — —
|12 [12 56 [ 67 B e — —
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Solution 106:

47

(35678 [ 35678 [3458 35  [345  [34 | -eeeoees [ eeeeees [ oo

(678 [678 |8 [ 35 (345 [34 [ — p—

67 |67 [8 (35 [345  [34 |- [E— p—
Solution 107:

| 47 | 457 | 128 | 89 [ 1248 [ 789 [ —

| 47 | 457 | 12 | 89 | 12 [ 789 S E— —
Solution 108:

| 4678 [ 4678 |38 [ 89 [ 39 ERCRE  — —
1467 [467 |38 89 [ 39 YR
Solution 109:

(267  [2567 [2368 [2568 |67 B [———
(267 [2567 [38 |8 R E— [E— —

(267  [2567 |3 8 A T A ey Ry —
Solution 110:

| 267 | 456 | 2459 [ 267 [2679 [ 269 [ [ [ —

| 267 | 45 | 45 | 267 (2679 [ 269 — |
Solution 111:

(20 [459  [249  [49 (3479  [23479 [ - [l —

(29 [5 (249 [49 37 [87 [ ereeeeeer [ecercees [ oo
Solution 112:

35678 [235678 [23568 [1467 [ 14567 [567  [568  |568 | ----------

| 35678 | 235678 | 23568 |14 | 14 | 567 | 568 EE T E—
Solution 113:

(358  [2345 [34  [458  [358 [ -w-----— [E—— — —

(358 |2 [34  [458  [358 [ --------—- [ — —
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Solution 114:

48

35678 | 34567 [3568 |58 ERREE [ [

67 46 |6 |58 358 |35 |- [ - [ -

|7 | 4 |6 | 58 | 358 | 358 — I —
Solution 115:

1157 [578  |1578 |1347 | 1478 |58 [— [— p—

157  [578  [1578 |34 | 4 | 58 - E— —
(157 [578  [1578 |3 [ 4 | 58 [— [FE— p—
Solution 116:

| 147 3467 |17 | 1247 |47 | 356 P —
147 |36 | 17 [ 2 | 47 (356 |25 — —
1147 [36 |17 [ 2 | 47 | 36 E [— —
Solution 117:

1568 [58 | 18 35678 |58 [3567 [ - — [—

1568 |58 | 18 | 37 | 58 | 37 — [ — [—

6 | 58 |18 | 37 | 58 | 37 [— [ [—
Solution 117 alternate:

1568 |58 |18 [35678 |58 ET — [—

| 16 | 58 1 [367 |58 E R E— — —

IB | 58 1 [367  [58 (367 [ e [E— —

6 | 58 1 | 37 | 58 | 37 [— [ [
Solution 118:

| 46 (2379  [2469 | 469 | 49 [ 37 [ [ p—

| 46 | 237 | 2 | 469 | 49 | 37 [— [ p——

| 46 | 37 |2 | 469 | 49 | 37 [— [ — [ —
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Solution 119:
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(1679 [679  [179  [167  [12789 [278 [ -----m--- [ — [—

11679 [679  [179  [167  [28 | 28 — [ —
Solution 120:

| 49 | 468 | 245689 | 24589 |69 | 89 [— [ —
| 49 | 468 | 25 | 25 | 69 | 89 [— — —
Solution 121.:

579  [12379 [12379 [578 |78 [579  [12379 [ —
| 579 | 123 | 123 | 578 | 78 | 579 | 123 [ —
Solution 122:

| 456 [1579  [179 [ 159 | 569 [ 34 [ 59 [
L4 (1579 [179  [159  [569 |34 | 59 [l —
4 (1579 179  [159  [569 |3 | 59 [ —
Solution 123:

|79 789  |179  [1467 [679  [69 — — —

(79 [8 [1 (14 [679  [69  [-r-ooe — —

(79 |8 [1 [4 [679  [69 — [E— —
Solution 124:

| 68 | 34 | 47 | 18 | 147 | 134 — I ——

| 68 34 [ 47 E (147 [134 [ [ [

IB | 34 | 47 E | 147 | 134 [E— [ [—
Solution 125:

|14 [ 12 234  [123457 [134 | 123457 | -----m-- [ — —

[ 14 [ 12 | 234 | 57 | 134 | 57 E— e —
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Solution 126:
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(1246 [46  [146  [46  [4569 [13  [359  [---o e
|2 | 46 | 146 | 46 | 59 E | 359 e —
[2 | 46 | 146 | 46 | 59 E | 59 I —
Solution 127:

|15 | 1256 | 14569 | 12469 |45 | 15 E— = —
|15 | 26 | 69 269  [45 | 15 — [ —
|15 [ 26 | 69 (269 [4 15 — [ —— —
Solution 128:

15678 | 678 | 146 | 1469 [ 1469 | 147 | 14 [ —
| 58 E (146 [1469 [1469 [147 [14 E— —
E 8 (146 [1469 [1469 [147 |14 I — —
Solution129:

(278|129  [237 |12 (2378 129 [ - [ —— e —
RE [129  [37 [ 12 (378 [129 [ - [ —
Solution 130:

| 235789 | 23578 | 49 3459  [359  [34579 [359 | --------- —
| 278 | 278 | 49 3459 | 359 | 7 | 359 | E—— —
| 28 | 28 | 49 (3459 [359 |7 EE T E—— —
Solution 131:

(1689 [169  [38  [378  [68 | 3678 | -----r--- — [—

|19 |19 38 [378 |68 EC T E— — [
Solution 132:

(45 [14789 [14579 [4589 [458  [49 |- [ [

|45 |17 |17 (4589 [458 |49 — — —

©copyright 2008 by Gary Aldrich



Separation of Values

Solution 133:

o1

13679 | 567 | 356 | 46 | 246 | 57 | 25 [ —
139 567 |3 | 46 246 [57 |25 e —
E [567 |3 | 46 [246 |57 | 25 [ e —
Solution 134:

| 38 2579  [235789 [2579 [257  [2579 | --m----- [ — —
|38 2579  [38 2579  [257 [ 2579 | ------m-- [ — —
Solution 135:

| 34 | 13478 [ 1378 |14 | 134 [— [— — —
| 34 | 78 | 78 | 14 | 134 [E— [E— — —
Solution 136:

11346 | 346 | 134 | 28 2345 [ 458 | 146 I —
(1346 [346  [134 |28 | 25 | 58 e ——
Solution 137:

| 49 1289 |14 (479 248 47 E— — [—
| 49 | 28 | 14 | 479 | 28 | 47 E— [ [
| 49 | 28 |1 | 479 | 28 | 47 [E— [ —
Solution 138:

| 24 | 16 | 278 1478 [ 26 | 236 R e —
|24 |1 | 78 (178 [26 E R T el R—
| 24 1 | 78 | 78 | 26 [236 [ 2346 [ -----m-e- —
Solution 139:

| 589 5789 [ 246 | 67 | 2456 | 2456 |56 [N —
| 89 | 789 | 246 |7 | 2456  [2456 |56 [
| 89 | 89 (246 |7 (2456 [ 2456 |56 [
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Separation of Values

Solution 140:

52

(129 129 [1245 [124  [2345 [124  [----m- [———
(129  [129 [5 (124 [35  [124 |- [E— p—
(129 |19 [5 [124 3 [124 [ [E— p—
Solution 141:

| 15 (1345 [ 3456 | 1256 | 125 | 5679 | 2679 | 256 | ---o--m-
| 15 [ 34 [ 34 [1256 [ 125 [ 79 [ 79 E R E—
Solution 142:

(5678 [567 | 3568 | 3468 | 234568 | 3567 | 568 | -------o- | -oeeee-
(5678 [567  [3568 [3468 [2 EE I E— —
5678 [567  [3568 [4 2 B E I e P—
Solution 143:

36 [168  [568 [ 3689 | 689 | 368 | -werororm | ceeoon | momeees
| 36 (1 E (3689  [689  [368 [ ---------- [E— —
Solution 144:

(56789 [67  [589  [78 [ 68 [ — [E— p—
(59  ]67  [59  [78  [68 [ [ e —
Solution 145:

|16 [ 23 [ 24 (167 134 |24 [ [E———
|16 3 [24 (167 [13 [24 [ [F— —
| 16 3 [24 (167 [1 [24 [ [E——
L6 3 (24 [e7  [1 (24 [ E— —
.6 3 (24 [7 [1 e [E— —
Solution 146:

[1378 |16 (1368 [267  [126 |17 [ [———
|38 16 38 [267  [126  [17 — [E— p—
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Separation of Values

Solution 147:

53

| 138 | 15678 | 138 1378 | 38 23789 |23689 |23579 [ ----------

| 138 567  |138 |7 | 38 | 279 | 269 | 2579 | ---e-eee-

| 138 | 56 | 138 |7 | 38 [ 29 | 269 I
Solution 148:

13478  [1378 [ 134789 |79 [ 89 [ 78 [ |E—— —

| 34 | 13 | 134 [ 79 [ 89 [ 78 [— | p—
Solution 149:

|14 (145 [357  [34567 [4567 124 [12 |E———— —

| 14 | 145 [ 37 | 367 [ 67 [ 124 [12 |E———— —

| 14 IE [ 37 | 367 [ 67 [ 124 [12 | E———— —
Solution 150:

134 ] 269 | 39 | 26 [1246 [ 23 | S ——

| 14 | 269 [ 39 [ 26 [14 [ 23 [ |EE—— —
Solution 151:

| 49 | 46 | 14 | 39 | 16 [E— [E— [ —

19 | 46 | 14 [ 39 16 — — I —

19 | 46 | 14 3 16 — — I —
Solution 152:

(13468 ]38  [146  [45  [258  [23  [B358 [ -reemeeme- [ ceeeeee-

146 [38 (146 [4 (258 |23 ES I — —

| 16 | 38 | 16 [4 [ 258 [ 23 [ — —
Solution 153:

(346 [46 [2469  [2469 |36 — e — p—

| 346 | 46 [ 29 | 29 | 36 E— [ — —
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Separation of Values

Solution 154:

54

(25789 [25789 [289 |28 R sy Py [—
(57 [57  [289 [28  [248  [249 [ --ceceeer [ceeececeee [coeeeee
Solution 155:

| 59 | 458 34589 [1589 | 158 [ 89 [ [— —
| 59 |4 | 34 1589 [ 158 I —
| 59 | 4 |3 | 1589 [ 158 e P —
Solution 156:

|12 (156 [256 156 | 1468 | 1248 | e | moroeoeoen | oo
|12 (156 [256  [156 |48 (48 [E— — —
Solution 157:

2456 |23 [ 234 [ 34 (1234 [ 156 [N ————
| 56 [ 23 (234 [34 R S s [y ——
| 56 | 23 [ 234 [ 34 (1 [ 56 [N ——
Solution 158:

5689 [5689 |68 EERE R e ey —
(59  [59  [68  [368  [268  [236 | -eero- | seeeeees | oo
Solution 159:

|79 (789 [248 |78 (3479 [ 12478 [ 1389 | -oweoee | <roeoeees
(79 [789  [24  [78  [34  [124  [18 [ -weeeees [ oo
Solution 160:

(268 |28 [26 (12568 | 1256 | -------rm- [ E——

(268 [28  [26  [15  [15 [E——— —— [—— —
Solution 161

169  [359  [16 [ 69 R e s [ —

[169  [35  [16  [69  [385 [ -weeeweec [ceeeeeee [eeeee [ceeeee

©copyright 2008 by Gary Aldrich



Separation of Values

Solution 162:

55

(4579 [47 |78 |4589 [48  [-roe [— — —

| 59 | 47 | 78 | 59 | 48 — — e I——
Solution 163:

| 467 | 14 | 45 | 15 | 69 | 169 E— — —

| 67 | 14 | 45 | 15 | 69 | 69 E— |

|7 | 14 | 45 | 15 | 69 | 69 — I —
Solution 164:

39 (379 ]19 | 27 | 89 | 18 — I —
E | 37 | 19 | 27 | 89 | 18 E— — [—
3 (7 [19  Jor  [89 [ [ [ —
3 |7 [ 19 [ 2 | 89 | 18 — [— —
Solution 165:

(367 [36 (137 [49 1369 [ 19 — [ — —

1367 |36 137 |4 1369 |19 — [— [—
Solution 166:

| 679 | 279 | 179 | 28 | 268 | 28 [E— | E—— —

|79 [ 79 (179 [28 (268 [28 — — —

|79 | 79 11 | 28 268 |28 — [ e —
Solution 167:

| 56 12569 [235 |56 2356 [129 | ------e- [— —

| 56 | 19 | 235 | 56 2356 |19 — [FE—— —

| 56 [ 19 [ 23 | 56 | 23 [ 19 E— — —
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Separation of Values

Alternate Solution 167:

56

| 56 [12569 [235  [56 TR ey [— —
| 56 [129  [23 [ 56 [23 Py — ——
(56 [19 23 [56  [23 19 [ -eeeeeee [ceeeee [ oo
Solution 168:

11459 1459 | 125 | 25 | 125 — [N [ —
| 49 | 49 | 125 | 25 [ 125 [N [P - | —
Solution 169:

| 14 | 16 | 167 1345 | 13457 |17 | [
|4 | 16 [167  [345  [345  [17 [ — [ ——
14 | 16 | 167 ES | 35 T e —
Solution 170:

(145 [15 AR R A e — p—
145 |15 [145 |67 R sy [y ——
Solution 171:

(19 169  [89  [389  [38 [ -wreoeem [roemeoes [eoereeeen [
1 | 16 [ 89 [389 38 [N ——————
1 6 89 [389 38 [ [ —
Solution 172:

(168 [349  [34568 [1349 [149  [1856  [19 [ -reeeeon | <rmeeoeee
68 [349  [568  [1349 [149  [56 I — —
Solution 173:

|78 [ 89 [14 [79 [1789 [~ [F— ———
(78 [89 14 [79 [1 — [ [ —
(78 [89  [4 [79 1 [E— — — —
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Separation of Values

Solution 174:

S7

(78 |89 [347 ]38  [39 |- e [ [
|7 | 89 [ 47 [ 38 [ 39 [ — — —
L7 (89 [4 ERE I el el R R—
Solution 175:

(679  [679  [127  [67 A E— [N ——
(679 [679 12 [ 67 [12 [ [ — [—
Solution 176:

157  |[156 |68 (168 [12 [ 26 [—— p———
| 57 [5 [ 68 (168 |12 [ iy ——
5 5 68 [168  [12 R — —
Solution 177:

[1235  [123457 [127 127  [17 [49 Sy p—
135 (345 [127  J127  [17 [49 D —
Solution 178:

(1256 [1267 [1458 [1458 |48 R A Y — p—
| 26 [267  [1458 [1458 |48 (67 [V —— p—
Solution 179:

|79 467 |37 (367 [39 — el Rl e—
|79 | 46 | 37 6 [ 39 — e I— —
| 79 | 4 | 37 IB [ 39 [ [ ———— [ ——
Solution 180:

[129  [268  [1789  [123468 |12 (23478 [ 12489 [ 129 | e

[ 129 | 68 | 78 | 3468 |12 3478 | 48 [129 [
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Separation of Values

Solution 181:

58

|12 [ 13 [ 14 R R =y [y p—
|12 [13 [14 (134 |79 (79 [—— — —
Solution 182:

| 23 | 349 | 349 | 37 [ 237 [— [ [— —
| 23 | 49 | 49 [ 37 [ 237 [— |FE——— R
Solution 183:

| 58 (589  [89 (3789  [3578 | - [ R———
(58 [589  [89  [37  [37  [-reeeeee [omemeee [ [
Solution 184:

| 45 | 268 | 46 | 145 [ 128 P S —
| 45 | 28 | 46 | 145 [ 28 P S —
| 45 | 28 | 6 | 145 | 28 e | —
Solution 185:

(3789 [178 |27 R e — —
(39 [178  J27  [127  [89  [178 [ -creroees [ereeceeees [ ceeeeeee
Solution 186:

(246|246 [167  [178  [1678 | 1256 |78 | —ereeen | semeooeee
(24 J24  J167 [178  [1678 [25 R —
(24 J24  J167 [178 [1678 [5 R —
Solution 187:

13 (139 [29 (139 [285 [ --mome- [ — —

(13 [139 [2 RV e Rl R —

|13 [139 ]2 (139 [5 [ [ — — —
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Separation of Values

Solution 188:

59

| 69 \35

| 34678 | 346 | 36 | 4678 | ---------- — —
(69 |39  [418 |4 (36 [478 [ e e
| 69 | 39 | 78 | 4 | 36 | 78 [ [FE— p—
Solution 189:
(146 [78 (15678 [569 [ 16 | 69 T E— —
1146 [78 |78 (569 [16 | 69 [ E———— ———
Solution 190:
| 2468 |46 246 |28 3458 [ 2358 [ ---------- — [
| 2468 | 46 | 246 | 28 | 35 | 35 [E— [— —
Solution 191:
(158 [135  [357  [128 |37 35 [ eweeeee [ —
|18 1 (357  |128 |37 35 — [— —
8 1 (857 |28  [87 |85 [ e [
8 1 |37 |2 IETAN T e e
Solution 192:
(138 123 279  [279  |1718 |79 — | E—
(138 [13 [279  [279 [18 RE E— — [E—
Solution 193:
| 124568 | 1458 | 26 | 14567 | 28 | 267 A E— [—
(145  [145  [26 [145 [ 28 [267  [2678 [ ------e- [—
Solution 194:
1236 [ 24568 | 145 | 13 | 145 | 236 | 26 [N —
1236 [458 |45 |13 | 45 (236 [ 26 [ —
1236 |8 | 45 | 13 | 45 | 236 | 26 NN —
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Separation of Values

Solution 195:

60

(236 [23456 [2356 [19 (139 [39 T E— p——
| 26 [2456  [256 |19 (139 [39 T = p—
Solution 196:

(356 [346  [346  [23568 [2358 |35 — [E————
(356 [346  [346  [28  [28  [35 [ -eeeoeo [oeeeees [
Solution 197:

(268 [26 36 [ 28 (2356 | — [————
268 |26 3 [ 28 [35 — [ [—
(268 |26 3 [ 28 5 — [E—— —— —
Solution 198:

2578 [257  [2578 |68 | 28 13689 1269 [ 2389 | ----------
2578 [257  [2578 |6 | 28 (1369  [169  [39 |-
| 2578 | 257 2578 |6 | 28 | 139 | 19 EE
Solution 199:

| 34 | 49 1369 [ 24 [1679 [ 234 I
| 34 E (169  [24 (1679 [234 |79 [— —
34 [9 (16 [24  [167 [234 [7 [E— pe—
34 [9 (16 [24  [16  [234 7 [E— p—
Solution 200:

(358 |18  [48 [14 T35 E— — — —
(35 [18  [48  [14  [35 [ — [E— p—
Solution 201:

(16 [2348 [1268 [1268 [1268 [1234 [ --------- [E— ——
| 16 | 34 [1268 [1268 [1268 |34 [— [ p—
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Separation of Values

Solution 202:

61

| 56 | 36 | 35 | 57 A E— [— [ —
| 56 | 36 |35 |7 [27 [— [— [— p—
| 56 36 35 |7 E [— — — —
Solution 203:

129 2368 |28 | 48 | 49 (467 379 [ ----eee- —

| 29 | 36 | 28 | 48 | 49 | 67 | 37 E— —
Solution 204:

167 |57 (1247 [17 e — — —
(157 [57 [ 24 | 17 [ 24 — [ — — —
Solution 205:

| 235 | 256 | 235 | 38 (3478 [ 28 (2469 [ 246789 |-
| 235 | 6 | 235 | 38 | 47 | 28 | 4679 | 469 [—

| 235 IB | 235 | 38 | 47 | 28 | 479 | 49 —
Solution 206:

13489 |48 | 3489 |27 | 247 | 278 — I ——

| 39 | 48 | 39 | 27 | 247 | 278 [— NN —
Solution 207:

(57 [23  [39  [29 = [2579 [-ree — — —

| 57 | 23 [ 39 [ 29 | 57 [ — — E— [
Solution 208:

| 14789 | 489 | 129 | 129 | 178 [ 12 — I —

| 478 | 48 [ 129 | 129 | 78 [ 12 [— [
Solution 209:

12347 |23 13459 |34 | 347 | 359 [— [ —

12347 |23 | 59 | 34 | 347 | 59 — I —
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Separation of Values

Solution 210:

62

3567 [386 |19 [13 [ 49 P R — —

(3567 [35%6 [19 3 (49 [149 |57 [ [

(567 [56  [19  [3 I I A — —
Solution 211:

12346 |23 [ 36 | 236 [ [N [ —

| 14 | 23 | 36 | 236 [ 14 [N [P - | —
Solution 212:

(23578 [ 35678 | 235678 |38 (138 [138 [ 2578 | -romeee | <o
(257 [567  [2567 [38 (1388 [ 188 [ 257 [ -coeeee | <oeeee
Solution 213:

(35789 [35789 |23 36 R A E— —
(5789  [5789 [23 [ 36 EREE R —
Solution 214:

(69 [38  [137 |78 [86  [369 | -rowroee- | eceeoeee [ eoeeeeee

| 69 E [17 [78 36 Iy m—— p—

| 69 E [17 [7 36 I Sy —— —

69  [8 [1 7 ERR R el Rl ——
Solution 215:

(2389 [23489 [23 [ 23 [y S — —

| 89 [489  [23 [ 23 [ 4 I mm— —

| 89 89 [23 [23 (4 — [E— [ ——
Solution 216:

35 [ 39 [ 59 (1589 [1589 [ --r-om [FE— ——

(35 [39  [59  [18  [18 [E— — — —
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Separation of Values

Solution 217:

63

(358 [238  [235  [38 R Ry [ — —
358 [238 [235 |38  [19 I P —
Solution 218:

358 [58 (13589 [38 [19 E— [ — [P —
(358 |58 [19 38 [19 [ e [—
Solution 219:

(12468 [149  [1489 [ 246 [ 149 [ 149 [ <rceemes | crommeons | cmoceooes
(268  |149  [8 [ 26 I Y e [— —
| 26 | 149 |8 | 26 | 149 [ 149 | [
Solution 220:

13467 | 469 | 459 3457 [ 459 [ 456 [ [ [ —
|37 | 469 | 459 | 37 | 459 T | —
Solution 221

12345 | 459 | 37 [ 459 [ 279 e e —
123 | 459 | 37 | 459 [ 27 I S —
Solution 222:

(56 [35689 [679  [279  [2569 [378 |69 | -eereen | seeeee
(56 [38  [679 [279  [2569 [38 I P— p—
Solution 223:

(469  [3689 [3678 [3678 [469  [69 [ p———
(469 |38 (378 [378  [469  [69 [ e —
Solution 224:

|78 [2589  [2589 [278  [278 [ [E——— ————
|78 | 59 [ 59 (278 [278 [ [— ——
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Separation of Values

Solution 225:

64

(1469  [14  [26  [469  [67  [267 [ -wwowoee [oemeoeoee [oommee

| 149 | 14 | 26 | 49 | 67 | 267 SN | -
Solution 226:

1789 [29 [ 59 [ 25 (1279 [18 [N ——
(178 [29 59  [25  [17  [18  [-eeeee [oemmeee [
Solution 227:

(268 [2589 [28  [268  [569 [ ------- [ — ——
(268 [59 [28 (268 [59 [ [ [—
Solution 228:

(359  [357 [589  [159 |89 R — —
3 | 37 [580  [159  [89 [4 I E— —
3 |7 [589  [159  [89 (4 I — p—
3 |7 (589 [1 (89 [4 R E— —
Solution 229:

(345  [3457 45 (14679 [37 R E— —

(345  [3457 [45 [169 37 R

(345 [3457 |45 [19 [37 [19 I —
Solution 230:

(238 [347  [2347 [137  [19 ECRE R ——

| 28 [ 4 | 24 [137  [19 B e —

| 28 [ 4 [2 (137 [19 R A = p———

|8 [4 2 (137 [19  [379  [37 [ -reeees [ e
Solution 231:

(67  [678  [169  [1689 [678 [ -roeowowc [ croeoeoee [ ceeceoes [cececeees

| 67 (678 [19 [19 I E— [E—— — —
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Separation of Values

Solution 232:

65

| 89 13789 [ 3478 |48 | 489 NN [
| 89 | 37 | 37 | 48 | 489 E— I — —
Solution 233:

13478 |37 | 68 | 368 | 38 — [N [ —
| 47 | 7 | 68 | 368 38 NN [
| 4 |7 | 68 | 368 | 38 [ I [— —
Solution 234:

34689 [689  [2358 [58 [ 68 R — —
| 349 E | 235 (5 [ 68 [ 234 e
| 34 E | 235 IE [ 68 [ 234 R
| 34 |9 | 23 |5 | 68 [ 234 R
Solution 235:

| 68 | 23468 | 268 | 68 PR —
| 68 | 34 | 268 | 68 [ 347 I | —
| 68 | 34 | 2 | 68 [ 347 [ e —
Solution 236:

| 24 | 14 [ 23467 [ 46 [ 13467 [ 146 [ [— —
12 | 14 [237 |46 [ 37 el el —
|2 | 14 | 37 | 46 [37 [ | —
Solution 236: (alternate)

| 24 | 14 | 23467 | 46 [ 13467 [ 146 | | ——
| 24 | 14 | 37 | 46 | 37 T e —
2 | 14 | 37 | 46 | 37 T el Rl Ra——
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Separation of Values 66

Solution 237:

12458 [ 2489 |78 [ 24789 |58 [ 578 | [— p—

| 24 | 249 | 78 | 249 | 58 | 578 | e I——

Solution 238:

119 | 15 | 159 12356 [ 1256 [ 1359 |- [ —
|19 | 15 (159|236 [26 3 — — [ —
119 | 15 [159 |26 | 26 3 — — —
Solution 239:

(1478 |19  [145 |15  |145789 [15Q  [----r--m e [
| 478 | 19 |4 | 15 | 478 | 159 [E— — —
RE [ 19 [ 4 | 15 | 78 [159 [ [ — —

Solution 240:

1468 |16 |19 | 69 (3478 [479 3489 [ - —

| 48 | 16 | 19 | 69 | 3478 |47 | 348 — [—

Solution 241;

14689 [ 24569 |34 (2345 |48 | 69 | 348 [ [
| 69 | 2569 |34 | 25 | 48 | 69 | 348 =
| 69 | 25 | 34 | 25 | 48 | 69 | 348 [ —

Solution 242;

147|178 |14 348 |18 RS —

(147 178 |14 [348 [ 18 [ 25 [ 25 [ —

Solution 243:

157 |57 157 [1579 | 256789 | 1256789 | 2569 | --------—-- [—

(157 [57 157 [1579 [268  |268 |26 [l E—
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Separation of Values

Solution 244:

67

(134689 [ 1346789 [ 4689 | 46789 | 4679 | 469 | 4679 | —meeomx | cmeeee-

(13 13 [4689 [46789 [4679 | 469 | 4679 | --w-wee- | oo
Solution 245:

(12359 [1259 [135  [29 Er R E R — —

[12359 [1259 135  [29 [ 67 [67 e —— p——
Solution 246:

(12567 [ 2367 | 125679 | 267 | 2367 | 5679 | 367 | -ermeome | croere

(15 [2367 [159  [267  [2367 |59  [367 [ -weeeees | eeeeeee
Solution 247:

(345679 | 34679 |139 | 136 | 12369 |2345 | 126 | 1236 | ----ee-

| 457 | 47 | 139 [ 136 12369 |45 [ 126 [1236 [ e
Solution 248:

(3489 [39 (1379 [137  [139  [128  [1248Q [ -woreee | cooeoees
| 48 39 [1379 [137 139 |28 2 —— —
Solution 249:

(149 |69 [169  [137  [469  [347  [-w--oe [E— p—
(149 |69 [169  [37 (469 |37 — [————
Solution 250:

(35 [2367 [36  [35  [2356 [ - — [E—— p—
135 [267 |6 [35 [ 26 — — [F——
135 [ 27 [ 6 (35 2 — [ [F— —

35 |7 B [35 |2 E— [E——— — —
Solution 251:

(237 [236  [67 (1237 [136 [ 12579 | 1579 | -oemeoee | corooeeeee
(237 [236 |67 [1237 136 [59 R p—
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Separation of Values

Solution 252:

68

(1589 |59 259 |25 [1258 [ - [ — —
(18 [59  [259 |25  [18 [ [ [— —
Solution 253:

569  [35679 [2367 [26 R ey —
569 |37 37 [ 26 R e e R—
Solution 254:

|18 [145  [345789 [3459 [14578 [45 A = p—
| 18 (145 [39 [ 39 (14578 [ 45 A = p—
Solution 255:

| 469 | 16 | 13 [ 36 | 49 [ [ [ [
| 49 | 16 [ 13 | 36 [ 49 [ [ ——
Solution 256:

12 [128 234 [28 (134 [ [ R —

(12 128 [34  [28  [34 [ [JEESSS——— pe— —
Solution 257:

(346 |36 [2367  [267  [34 [ S —

| 346 | 36 | 27 | 27 | 34 [ [N [ — —
Solution 258:

1 359 | 58 | 358 [ 38 [ 79 [ [ — P —

19 58 [358  [38 [79 — [E— [ ——

9 [58  [358  [38 (7 [ [ —
Solution 259:

(1356 [136 |15 [136 [ 136789 | 156789 | 358 | --eoo | -rommmes

(1356 [136  [15 (136 [789  [789 |8 | -mermm | crmeoe

(1356 [136  [15 (136 [79 [79 I — —
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Separation of Values

Solution 260:

69

|57 (1478 |68 R R ey [y [——
(57 [17  [68  [15  [468  [46 | --wceceeen [ ceeececeee [ ceeeee
Solution 261:

139 [136 |37 [567 [169 |13 [ ——
139 (136 |7 [57  [169  [13 [ —
39 |13 [7 [5 R e R R—
Solution 262:

|25 [23569 [578  [358 |58 BRI —
|25 | 69 [578  [358  [58 ECRE I ——
125 | 69 [578 |3 58 O E— —
Solution 263:

57 |17 [ 58 [ 28 [18 e P —
|57 |17 58 [2 [18 R e — —
|57 |17 58 [2 [18 [4 [ I —
Solution 264:

(368 [3569 [ 6789 [26 |57  [238  [368 | -cw-wee- [ eeeeeee
(368 |59 [ 79 [ 26 57 R E I e —
Solution 265:

(168 [158  [68 (2456 | 1248 [ 168 | cwooemeoe | mooemen | coceeees
(168 [5 [68  [245 |24 [168 | reewees | eeeeeeen | e
(168 |5 68 PR el R R—
Solution 266:

|17 [1279  [126 |67 A X R e [—— —
117 9 [126  [67 (127 [39 [ —— [——
117 9 (126 [67 R R el R—
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Separation of Values

70

Problem 267:

| 28 (2368 [238  [167  [39 AR — p—
| 28 (2368 [238 |17 (9 R — —
| 28 (2368 [238 17 (9 (17 I — —
Solution 268:

| 57 (5679 [257  [25 (2679 |- [N
|57 | 69 [257  [25 [ 69 [ e e —
Solution 269:

(378 [238  [235  [2358 | 4579 |578 | 2479 | -eeeoer | coeeeee-
(378 [238  [235  [2358 [49 B P —
Solution 270:

(378 [237  [12356 [12358 [57 B — —
(378 [237  [16 [1 57 B —
(378 [237 [6 [1 ER G P A e —
Solution 271.:

(1248 [136  [1268 [13468 [136  [136 | ----w-eno- | -oeoeoeos [ eoeee
(248|136 |28 [ 48 R e P —
Solution 272:

(168 [1358 68  [39  [59  [16 [ -eeeeeeees [ ceeceeoes [ ceeeeeee
(168 [35  [68  [39  [59  [16 [ -eereeees [ ceeceeees [ ceeeeeee
Solution 273:

(23589 [235Q [589  [68  [89  [69 [ -reeoeoeo [ ceeeeeeoec [ceeeeee
(235 [235 [5 [ 68 [89 Iy | —— p——
(23 [23 |5 R T e Ly [—
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Separation of Values

Solution 274:

71

| 128

| 128

| 128

| 12367

| 67

| 123

| 67

| 123

| 67

| 12367

| 67

| 123

| 67

|18 | 28 | 38

| 18 | 28 |3

| 18 | 28 |3
Solution 275:

|17 | 178 | 49

| 17 | 178 | 49
Solution 276:

139 1235 | 1259
1 39 | 125 | 125
139 | 15 |15

| 39 | 15 | 15
Solution 276: (alternate)
(39 [1235 | 1259
139 | 125 [ 125
139 | 125 | 125
| 39 | 15 | 15
Solution 277:

| 136 | 67 | 2369

113 | 67 | 23

|13 | 67 | 23
Solution 277: (alternate)

| 136 | 67 | 2369

|13 | 67 | 239

|13 | 67 | 23

| 123

| 67
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Separation of Values

Solution 278:

72

113 | 23 EEER R R R e —
113 | 23 (268 168  [126 |9 I — p—
|13 [ 23 (268 [168 [126 |9 P = p—
Solution 279:

ERRE R R e el R R—
(56 [39  [256 [39  [256 [ - [E— p— —
Solution 280:

(358 [358  [2345 [1256 [146 |35 P2 P— —
(358 [358  [24  [126  [146  [35 A —
Solution 281:

| 14568 | 18 48 [ 27 (257 |57 P — —
(1468 |18  [48 [27 (257 |57 R —
Solution 282:

35 (256 [35 EE R R ey [y pe—
135 (256 [35 [2356  [14 [ S — S —
(35 |26 [35 [ 26 R e P p—
Solution 282: (alternate)

|35 [256  [35 R e — —
135 [ 26 35 [ 26 R R P — p——
135 | 26 [35 [ 26 [ 14 (14 [ — S—
Solution 283:

(13568 [389  [389  [39 E R R ey — —
(156 [389  [389  [39 B T e — —
|16 (389 [389  [39 5 T —— p——
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Separation of Values

Solution 284:

73

| 59 [589 [58 EEE e P P

| 59 (689  [58 36 36 el el E— —
Solution 285:

1369 |69 [1369  [3489 [48 [ S | S— ——

(1369 [ 69 [1369  [48 [48 [189 [ -ormmmer | oo [ oo
Solution 286:

(1489  [1489 [569  [59 [ 69 I Sy — —

| 148 | 148 | 569 | 59 [ 69 R | —
Solution 287:

568 |47 14 [ 17 Y I e P —

568  [47 | 14 17 68 I el Rl Iea———
Solution 288:

(57 378  [2368 | 23678 [38  [357 | -weeweeee- | eeeeeeees [ ceeeeeee

(57 1378 26 [26 ]38  [357 | -weeee [ eeeeees [ oo
Solution 289:

| 37 (378 [13478 [13468 |68 [37 [ — —

| 37 [378  [14 (146 6 R — —

137 (378 [14 [14 (6 (37 [ e —

37 |8 (14 J14 6 R el e E—
Solution 290:

| 14 | 1348 | 38 | 58 [ 37 [ 357 [ — —

| 14 | 14 | 38 | 58 [37 ET e —
Solution 291:

|34 (459 [137 |69 EXER R —

| 34 E [ 17 [ 69 [ 369 [17 R —
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Separation of Values

Solution 292:

74

12589 |23 | 25 | 237 | 23789 | 237 E— [ —

1589 [23 E (237 [89 (237 [ [ —

| 89 | 23 E [237  [89 A E— [ I —
Solution 293:

| 14 | 1356 |58 [358 |45 | 35 — [ ——

| 14 | 16 | 58 | 358 | 4 135 — e I——

1 [16 58 (358 |4 (35 E— [E— p—

1 [ 6 [ 58 (358 [4 35 — — [
Solution 294:

| 357 | 57 | 479 | 1479 |57 R [— —

[357 |57 | 49 | 49 | 57 RS E— — [

(357 [57 [ 49 | 49 | 57 1 [— [ —
Solution 295:

1367 [1367 [167 |67 (349 [349 |- [— [E—

11367 [ 1367 | 167 | 67 | 49 | 49 E— [ —
Solution 296:

| 568 |68 | 56 457 14568 [178 @ [ - — —

568 |68 | 56 | 47 | 14 |17 — — —
Solution 297:

235  [568 |68 | 56 23689 [ 2369 [ ---------- | E——— —

[ 23 [568  [68 | 56 (239 [239 |- [ —
Solution 298:

458 |58 (1248 [458 [ 1248 [ ---------- [— [FE— p—

| 458 | 58 | 12 | 458 | 12 [E— [— [ p——
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Separation of Values

Solution 299:

75

(1258 [258  [1378 [158 |58 A Sy [ — ——
1258 [258 |37 [158 |58 R P — ——
Solution 300:

| 48 (1346 [ 1346 |48 | 348 [— [ [— —
| 48 | 16 | 16 | 48 | 348 — [N [ —
| 48 | 16 | 16 | 48 |3 [ I [— —
Solution 301.:

(289 [28 [ 89 AR A sy [y [——
(289 |28 89 [167  [17 A P —
(289 |28 89 6 [17 A P —
Solution 302:

(5678  [5678 [3456 |46 [345 [ 3456 | --wceowo- | ceeoeeoec [ eeeoeee
L 78 | 78 3456 [ 46 R E I E— — —
Solution 303:

(1247 [234  [12347 [4579 [347  [2459 [1247 [ -eeeeeen [ omoeeeee-
11247 | 234 | 12347 |59 | 347 [ 59 2
Solution 304:

| 57 |15 [ 59 [1259  [79 [ [ ———
(57 [15  [59  [2 R ey [— [— —
57 [1 [59 ]2 R e e ey [
Solution 305:

13579 [79 [ 39 [37 [13579 [ -rmms [FE— ——

(15 [79 39 [37  [15  [oreeeeeee [eememece [coeeece [ oo

©copyright 2008 by Gary Aldrich



Separation of Values
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Solution 306:

| 14567 | 46 | 14567 | 45 | 56 [ E— — —

| 17 | 46 | 17 | 45 | 56 E— — e I——
Solution 307:

| 12579 [12379 |15 23579 [ 125 | 1245 [ 45 [ —

|79 (379  [15 (379  [125  [1245 |45 [ —
Solution 308:

[ 26789 [ 79 [24789  [39 [ 23678 |37 ER I — —

| 268 | 79 | 248 | 39 | 268 | 37 | 248 [ —
Solution 309:

123579 | 235789 |26 | 268 | 248 2359 |28 | 234589 | ----------

13579  |3579 |26 | 268 [ 4 | 359 [ 28 I E—

13579 |3579 |26 | 268 |4 | 359 | 28 | 359 [—
Solution 310:

13458 [13458 [15 [489 29 (259  [579 [ 2579 | -

11348 [1348 |1 | 48 [ 29 | 259 [ 579 [2579 [

| 348 | 348 |1 | 48 | 29 | 259 | 579 I
Solution 311:

| 168 156 [1468 |46 1569 [ 1468 | --------- [ [—

(168 |5 | 1468 |46 | 59 [ 1468 | - — [

(168 |5 [ 1468 |46 E I E— [ — —
Solution 312:

(12 [689 [ 36 [26 (13689 | 126 | —----mm- [ [—

[12 | 89 | 36 [ 26 | 89 B E— [ — —

|12 | 89 36 [ 26 | 89 (126 [ - — —

[12 | 89 3 [ 26 | 89 I E— — —
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Separation of Values

Solution 313:

77

16789 |78 | 47 | 478 [ 4689 [ ---------- — — [—

| 69 | 78 | 47 (478 [ 69 — [ — — —
Solution 314:

| 367 13479 [ 49 | 67 | 367 E— [— |E—— —

| 367 | 49 | 49 | 67 | 367 [ E— — —
Solution 315:

578 |35 (12345 234  [12345 [1478 |14 E— —

RE [ 35 [12345 [234  [12345 [78 |14 E— —
Solution 316:

(23 [56  [156  [16  [186  [----eo — — —

[23 | 56 [156  [16 3 — — [— —

2 (56 [156  [16 |3 [E— — — E——
Solution 317:

678 [35678 [678 |67 [3458  [458 [ ----e---- [EE— p—

| 678 | 35 | 678 | 67 | 345 | 45 [ |E— ——
Solution 318:

(789  |678  [689 |12 (678 [12689 [ ---------- [ —

(789 [678  [689  [12 (678 |12 — [ —
Solution 319:

36789 [689  [34678 |79 (479 |49 — — [—

(368 |68 (368 [ 79 (479 [49 — — —
Solution 320:

(17 ]169  [1258 [12589 [15  [156  [67 [~ E—

|17 9 | 28 (289 |15 156 |67 — [—

|17 9 | 28 | 28 15 [156 [ 67 E—— —
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Separation of Values

Solution 321:

78

|49 [ 14 (156 |67 (457 119 — — —

| 49 | 14 | 56 | 67 | 57 | 19 e e —
Solution 322:

13789 [ 23789 | 24579 | 259 | 2459 [ 279 | 24579 | ---------- —
138 38 24579 [259  [2459 [279  [24579 | --------- [—
Solution 323:

| 59 359  [1459 |59 14589 [ 1259 | 123589 [ ---------- —
| 59 3 [14 | 59 (148 [12 T E— [ —
| 59 E | 14 | 59 | 148 | 12 | 128 — —
Solution 324

(179 ]38 1348 [ 3478 |37 [ 14789 [ - |EE—— —

119 | 38 | 348 3478 |37 | 19 [E— — [—
Solution 325:

(3457 [17 | 56 | 456 |13 | 46 — I ——

| 37 [ 17 | 56 (456 [13 | 46 — [E— —
Solution 326:

(145 [2457 [56  [25678 [568  [1456 [1568 |- [E—

| 145 | 27 | 56 | 27 | 568 | 1456 [ 1568 [ -------- [
Solution 327:

139 | 27 | 389 | 189 | 389 | 127 — [ I

39 | 27 (389 |1 1389 127 | --eeeeee- — —

39 | 27 [389 |1 [389 |27 — [ —
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Separation of Values

Solution 328:

79

| 379 | 37 [ 34 (1347  ]39 [— [ — [P —
1379 [37 | 34 [1 39 el el E— —
379 [37 [ 4 [1 39 e e [em—— m—
Solution 329:
| 34 1358 | 36 | 346 [ 358 [ 168 [ [— —
| 34 | 158 | 36 | 346 | 58 e e —
Solution 330:
(136 [234  [1468 [24 R E R — —
(16 [234  [168  [24  [168  [34 [ -wewoeo [cemeeoes [
Solution 331.:
(2478 478  [569  [5678 |24 [ 69 IE I — ——
12478 | 478 | 569 | 78 | 24 | 69 [569 [ e [ omeeeee
Solution 332:
(279 |37 [1689  [29 [13 R
(279 |3 (168  [29 [13 [ 68 I —
(279 [3 (168 29  [1 R —
(279 |3 68 [ 29 [1 [ 68 P —
Solution 333:
(245 [47 459  [234  [347  [34 [ -eeeeme [ remeees [ e
E | 47 | 59 | 234 | 347 E N S —
5 | 47 9 R E T E R el R —
5 | 47 9 E E R E R el e R—
Solution 334:
[1257  [27  [125 [26  [67 [ -weemeeem [omememees [rmememes [ oo
|15 | 27 [15 [ 26 [ 67 [ — [ J— —
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Separation of Values
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Solution 335:

158 |15 [ 58 [ 39 EER N P ==y p—
(156 [15  [58  [39  [36  [369 | -creroeo- [ roeeemees [ e
Solution 336:

589 |58 [3678  [567 |89 Ty |— —

[589  [58  [367  [67  [89  [37 [ -weeeeeee [eececeee [eeeee
Solution 337:

| 458 1258 |58 | 58 [ 128 E— [ — —

|4 | 12 | 58 | 58 [ 12 [ [ [
Solution 338:

|17 (167 12 EER R = ey m—

117 |6 PR A R e E— R—

117 |6 PR L R el Rl —
Solution 339:

129 [2569 [2569 [259  [2489 [48 [— ———

|29 [2569 [2569 [259  [48 R P — —
Solution 340:

(345 [1348 [37  [1348 [457  [35 [ -eeeeees [ eeeeeees [ eeeeeee

| 345 | 18 | 37 |18 | 457 E e —
Solution 341:

|45 | 67 [4689 | 56789 | 457 | 4567 | wwreoo | <memeoon | coooeooeee

| 45 | 67 | 89 89 | 457 T | —
Solution 342:

(158 [38 [ 35 (138 [ 1489 | 1689 | 4689 | ---roro- | <eoooes

(158 ]38 [35 (138 [49 [ 69 T =y p—
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Separation of Values

Solution 343:

81

(1689 [169  [38 [378 ] 68 I Sy —— —
119 [19 [ 38 [7 [ 68 BTy [ — —
Solution 344

14578 [14578 [136  [1368 |36 56 FEE E— —
(478 478  [136 8 [36 [ 56 [ Sy p—
| 47 | 47 | 136 E [ 36 [ 56 T
Solution 345:

| 346 | 67 | 489 38 | 489 E T —
6 | 67 [489 |38 R e P — p—
|6 | 7 | 489 38 [ 489 I e —
Solution 346:

| 36 [269  [56 [2569  [13 [ Sy — —
36 [ 29 [ 56 [ 29 (13 R ey [ — —
Solution 347:

(258 [15 (158 [58 R V2 [ — —
2 [15 [158 58 PR R ey — p—
E 15 [158 |58 [ 49 I e P —
Solution 348:

(34 [13478 [1378 [14  [184 [ -weeeeees [ eoeceoes [ ecerecees [ oo
| 34 | 78 | 78 [ 14 [ 134 [— [ [— ——
Solution 349:

1247 [121 |37 [ 34 [ 347 [ [ S

(12 T12 37 [84  [B47 [ -wwwewes [ememememes [oemememoes | oo
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Separation of Values
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Solution 350:

|37 379 [39 | 69 5679 [ oo — — —
| 37 1379 [39 | 6 | 56 e E— [E— p—
|37 [379  [39 [ 6 |5 — [— [ —
Solution 351:

1169  [19 267 | 2679 [ 2368 | 23689 |29 [ —
1169  [19 267  [2679 [38 | 38 | 29 — [ —
Solution 352:

257  |257  [13578 [2579 [ 24579 |14578 2579 [ 3457 | ----------
| 257 | 257 | 138 12579 |4 | 148 2579 |34 —
| 257 | 257 | 138 (2579 |4 | 18 2579 [3 —
(257 [257 [18 (2579 [ 4 | 18 (2579 [3 [ --eeeee-
Solution 353:

(379 |37 (379 [189  [1789 [-—-—m- — — —

379 |37 (379 |18 | 18 — — — —
Solution 354:

[ 149 | 14 | 249 789 6789 |24 | 479 |

| 149 | 14 | 249 | 78 | 678 | 24 [ 7 [ —

(149 [14 (249 |8 | 68 [ 24 |7 [EE—— —

(149 |14 (249 |8 [ 6 [ 24 |7 [ — p—
Solution 355:

|19 | 24569 | 39 135  [1359 [1369 [ 123469 | ---------- E—

|19 (246 |39 135 [1359 [6 [ E—— —

119 [ 24 [ 39 (135 [1359 [6 | 24 [ —
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Separation of Values
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Solution 356:

(2456  [246 1249 [26 R E— —
| 2456 | 246 [ 19 [ 26 [19 B —
Solution 357:

(1379 [1389 [78  [178  [78 [ -reeeoee [oeemoee [
139 39 (78 R R R P —
Solution 358:

(1379  [139  [67 (267 [ 267 [ 679 | -ereoee | e
(139 [139  [67 (267 267 |9 [ e | oo
113 13 [ 67 ET R e
Solution 359:

(579  [579  [478  [24789 [2578 [ 579 [ --eeeeeon | <emeeoee-
(579  [579  [48 (248 |28 T E— p—
Solution 360:

678 [68 (457  [471 [ 67 [ ———
(678  [68  [45  [4 T — [—— ——
678 |68 [5 (4 A e — —
Solution 361:

| 125679 [ 12 (679  [159 |29 =y p—
(67 |12 |67 [159 29 R e —
Solution 362:

2349 |29 (2349 [4689 [ 689 |39 | erer | cemeoees

(2349 [29  [2349 |68 |68 R
Solution 363:

[1459 [ 14569 [13459 [134569 |15 [ =y pe—
| 49 | 469 | 349 (3469 [ 15 e
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Solution 364:

1469 346 |39 | 27 [ 24 [ 47 P —— p—
| 69 | 36 [ 39 [ 27 [ 24 [ 47 (1 — —
Solution 365:

[159 |56 [56  [169  [--r-me-- E— E— [l s

[19 |56  [56  [19 @ [-eeeee E— E— [l s
Solution 366:

145  |145  [1257 |15 FE R E— [ [ —
| 145 | 145 | 27 | 15 | 27 — E— I ——
Solution 367:

| 49 | 34 [15 39 [45 [27 (4578 | 124578 | —morer
[ 49 | 34 | 15 39 [5 [27 [578 [ 12578 | -
(49 [34 1 39 [5 (27 [78 12718 |-

49 |34 |1 (39 |5 (27 [78  [278 |-
Solution 368:

1257 |15 [1257 156 [56 [— [ [— [—

| 27 |15 | 27 (156 [56 [E— [— [EE— [—
Solution 369:

139 | 578 | 78 | 58 6789 [ 36789 | ------—-- [ [

39 578 |78 | 58 | 69 EE T E— [ —
Solution 370:

|79 (128 [ 69 | 28 (189 [ 67 [— [— [

|79 (128 [69 | 28 | 18 | 67 E— — —
Solution 371:

123789 [13789 [1389 [127 |17 | 27 — — —

389 [389  [389 [127  [17 [ 27 — [— —
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Solution 372:

[123478 [1248 [37  [1347 [14  [37  [----r- [E— —
(28 [28  [37  [1347 [14  [37 - [E— p—
Solution 373:

(67  [127 129 [679  [679 [ - [ I —
(67 12 [12  [679  [679  [----m-- [ [E— p—
Solution 374:

| 28 (679 278  [29 89 [— P [——
|28 | 67 (7 [29 [89 [ — [———
(28 |6 (7 ERRI [JEESS———— p———
Solution 375:

| 37 | 178 | 378 | 167 13467 2479 |78 | 24789 | ----------
|37 |1 [ 378 [ 16 [ 46 [ 249 [ 78 (249 [ e
37 1 [378 |6 (46 (249 |78 R —
|37 |1 | 378 | 6 |4 | 249 [ 78 (249 [ eoeee
|37 |1 | 378 | 6 |4 | 29 | 78 [29 [ eemeeeeee-
Solution 376:

| 456 | 4567 [ 2456 | 457 [ 47 [ 248 [ [— [ ——
| 456 | 4567 |2 | 457 | 47 [ 28 [ [ I
| 456 | 4567 |2 | 457 | 47 E NN [ —
Solution 377:

| 48 (1458  [1458 [ 238 | 234 | 234 |- [————

(48 15 15 238  [234 [234  [---mm- [E— —
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Separation of Values

Solution 378:
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1234 [127  [347 [234 |24 [ [ |S———— [ ———
| 234 | 17 |7 | 234 | 24 [ I [— —
| 234 |1 |7 | 234 [ 24 [ [ [
Solution 379:
| 47 | 39 [ 23 R R — —
| 47 | 39 | 23 | 467 | 239 D P P—
| 47 [ 39 | 23 | 47 [ 239 (6 | [ S —
Solution 380:
| 145 | 157 | 67 | 135 |13 [ 36 | [
|4 | 157 | 67 | 135 |13 E P —
Solution 381:
(4578 [789  [1789 [45  [14  [45 [ eeeeeees [ reeeees [ oo
|78 (789  [789  [45 [14 [45 [E— [P ———
Solution 382:
(356 [1236  [3456 [45 |14  [45 [ ceeeceee [ reeceees [ e
36 (236 [6 [ 45 [14 [ Sy — ——
3 [ 23 6 [ 45 [14 T Sy — —
3 2 6 R R ) R —
Solution 383:
[ 24689 | 68 [2689  [168 | 24678 | 168 | 12678 | --woom | —momeee-
(249 |68 [ 29 (168 [247  [168 |27 | eererem | oo
Solution 384:
| 68 [1358 [ 67 (1356 | 1367 | 789 | 789 | -reemen | <roeoees
[68  [135 [67  [135  [13  [789  [789 [ -roeeewes [ eeeoee
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Solution 385:

112689 [1689 |23 11236 |26 1236 | ---------- — [

|89 | 89 |23 1236 | 26 PR E— — [
Solution 386:

| 47 | 478 | 78 | 458 | 2678 | 2568 | ---------- [ —

| 47 | 478 | 78 |5 | 26 | 256 [— — —

| 47 | 478 | 78 |5 | 26 | 26 e — —
Solution 387:

(457 [345  [38 (358 [23478 ]38 — — —

(457 [45 38 5 (247 [38 [ [— [—

| 47 |4 | 38 |5 | 247 | 38 [E— — [—

7 [4 [ [5  Ja1 [ [we — —

74 [ ][5 [z ]38 [ [ —
Solution 388:

| 26 (2648  [24678 [267  [267 [ --------- — — —

| 26 | 48 | 48 | 267 | 267 E— [— [ [
Solution 389:

|16 | 16 (168 [679 | 6789 [ - — — —

|16 | 16 E [ 79 (789 [ - — — —

|16 | 16 E |79 [ 79 — — — —
Solution 390:

123479 | 279 | 234 | 38 | 348 | 68 T e —

| 279 | 279 |2 | 38 | 348 | 68 T —

|79 [ 79 [ 2 | 38 (348 [68 EE I E— —
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Solution 391:
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| 56 \zé

11234 | 234 [ 123 [ 15 [— |E—— —
| 56 [ 23 [1234 234 [123 |5 [ e —
|6 [ 23 [1234  [234  [123 |5 [ [ — —
Solution 392:

| 58 [235  [2357 |57 Er — [E————

(58 [23 23 57  [578  [-ree-- E— [E— —
Solution 393:

136 |37 [13678 [137  [17 [ [ [————
6 | 37 | 68 [137  J17 [ — [————
6 37 8 [137  [17 — — [E— p—
Solution 394:

(2346 [ 26 [25 [12 FFERE A T A E— —
(346 |6 [ 25 [12 FERE T — p——

34 [6 (25 [12 125  [37  [847 [ -weeeeeer [ eceeeeeee
Solution 395:

| 47 | 1234 | 238 | 147 [14 [ 78 — |

| 47 | 23 | 238 | 147 | 14 E [E— [ —

| 47 | 23 | 23 | 147 | 14 E — [ —
Solution 396:

(3579  [134579 [47 (789 1789 |14 T = p—

1359  [359  [47 [89 [89 [ 14 T =y p—

(35 [35 47 89  [89  [14  [147  [-weees [ e
Solution 397:

23569 | 123569 |67 [579 59 B E— —

|23 [123 67 [579 59 [569 |13 [E— p—
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Solution 398:

[ 14679 | 14679 |35 [ 57 [ 34 39 T — —
(16 [16  [35  [57  [34  [39  [47  [-weeeee [oeeeee
| 16 [ 16 [35 [ 57 [34 (9 A = p—
Solution 399:

| 27 [ 16 (267  [27 [ | — —
|27 | 16 [ 6 [27 [14 — [ e ——
|27 1 6 [ 27 [14 — [ — [ ——
27 [1 6 (27 J4 [ e [ [
Solution 400:

(125 [1467 125  [256 [ 124 |45 | -eeeeee | ceeeeees [ eeeeee
(125 [67  [125 [6 R e ey —
(125 |7 [125  [6 (124 [45 [ ——— S ——
Solution 401:

| 49 |14 [1368  [139  [3489  [134 [ -we-eoee [ eceoeoeee [ eeeceeee
| 49 | 14 | 68 [ 139 E | 134 [ENNN [ [ —
| 49 | 14 |6 | 139 E [ 134 [ — —
Solution 402:

(35 [1258 [125 [25 [12 [ [ —
3 E R R el el Rl E—
Solution 403:

(34679 [346 |34 [1457 |39 AR T =y ——
|79 (346 |34 (157 |9 A = —
|7 (346 [34 [157 ]9 R —
L7 (346 [34  J15 ]9 T —
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Solution 404:

112347 | 12347 | 247 | 24 | 47 E— — [ I

|13 13 [247 |24 | 47 — e — ———
Solution 405:

[247 | 246789 [24  [2458 |248  [47  [456789 |- —

| 247 | 689 | 24 | 58 E [ 47 I — ——

| 247 | 69 | 24 |5 | 8 [ 47 [ 569 [— p—

| 247 | 69 | 24 |5 | 8 | 47 | 69 — —
Solution 406:

11357 [ 35 | 3458 |48 | 14578 | 458 [E— N —

|17 [ 35 [3458  [48 [ 17 [458 [ - [ — [—
Solution 407:

134569 | 367 | 34 | 347 | 34569 | 67 [E— [— [—

59 (367  [34 (347 [59 | 67 — [ — —
Solution 408:

(368 [3468 [168 [18  [347 [18  [-—— [ [

| 36 (346 |6 | 18 (347 [18 [E— |E——— —

3 (34 |6 (18 |47 18 |- [ oo [ oo

3[4 J6 18 [41  [18 [ — —

3 4 [6  J18  [7  [18  [eeee [ [
Solution 409:

(5689 [5689 [568  [268  [59 23489 [ 234568 | ---------- [ ——

5689 [5689 [568 |2 | 59 (234 234 [ -m-eeeee- —

(5689 [5689 [568 |2 | 59 | 34 | 34 — —
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Solution 410:

11349 [ 237 | 234 | 13478 | 34 | 89 | 27 [ —

|19 (237 [234 |18 [ 34 | 89 | 27 e —
Solution 411:

|78 | 789 12378 [3789 [1238 |37 — — [—
| 78 (789 [12 [3789 [12 | 37 — [ — [—
Solution 412:

(2679 [35679 [39 (2359 [29 [ 39 — [ — —
| 67 | 67 | 39 2359 [ 29 [ 39 [— [— —
| 67 | 67 39 | 25 |2 [ 39 [— [FE— —
| 67 | 67 [ 39 E E 39 — [ —
Solution 413:

| 34 | 789 | 139 |13 | 14 | 78 [— NN —
| 34 | 789 E | 13 | 14 | 78 [— [ —
| 34 | 78 E | 13 | 14 | 78 [— — —
Solution 414:

|78 | 16 789  [19 | 169 — [E— |E——— —
| 78 | 16 | 78 19 [169 [ - — [— —
Solution 415:

| 48 | 49 4789 | 12468 | 1459 [489  [2468 | 3459 | 34789

| 48 | 49 |7 | 126 | 15 | 489 | 26 | 35 | 37

| 48 | 49 |7 | 126 | 15 | 489 | 26 ES E

| 48 | 49 |7 | 126 | 15 | 489 | 26 |5 E

| 48 | 49 | 7 | 126 |1 | 489 | 26 |5 E

| 48 [ 49 (7 [ 26 (1 (489  [26 (5 13

©copyright 2008 by Gary Aldrich



Separation of Values 92

Solution 416:

|79 13489 [49 | 57 | 38 | 25 | 24 E— [ —

|79 | 38 | 49 | 57 | 38 | 25 | 24 [E— —
Solution 417:

1378 | 468 | 79 | 38 | 49 [ 18 [13 [— p—
|7 | 46 | 79 | 38 | 49 | 18 |13 [ —

|7 | 46 |9 | 38 | 49 | 18 |13 e —

K | 46 [ 9 | 38 [ 4 | 18 | 13 — —

|7 [ 6 [9 38 4 18 [13 — —
Solution 418:

[1259 [1259 [4589 [259  [259  [4589 [ - — [—

1259  [1259 [48 259 [259  [48 — e —
Solution 419:

| 259 | 59 | 2578 |59 | 789 — — [ p—

E | 59 [278 |59 | 78 — — — —

2 | 59 | 78 | 59 | 78 — [— [— [
Solution 420:

12456 | 245 | 46 | 19 | 149 | 49 [— [ —

| 256 | 25 |6 | 19 | 149 | 49 [— [FE— —

|25 | 25 | 6 19 (149 [49 — [— [—
Solution 421

| 49 | 149 | 25689 | 12459 |49 | 1268 [ 2568 [ -------- —

| 49 (149 [ 2568 [ 25 | 49 [268  [2568 [ --------m- —
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Solution 422:

| 26 | 35 EEER R E R e == —
| 26 E R R e — —
(26 [5 (49 [49  [236  [236 | -wroreee | e [ oo
Solution 423:

(256 [35 [ 26 (378 [37 ESr e — —
(26 [35  [26  [378 |37  [3578 | -weereees | roeoeeees | ceeeeeee
Solution 424:

(289 [2389 [369  [28 ECR R e —
(289  [2389 [369  [28 (369 [47 R e —
(289  [2389 [369 [28 (369 |4 e —
Solution 425:

35789 | 235789 |57 [257  [578  [1578 | 1578 | crowoeome | oo
39 [ 39 [ 57 (257  [578 [ 1578 [ 1578 | wceeoes | cooeoees
Solution 426:

(3456 |56 (356 [69 [ 45 2 Sy — p——
13456 | 56 | 356 E | 45 I [y e—
(3456 [56 (356 [9 | 45 R el Rl R——
Solution 427:

(126 |23 (378 [23678 [12 T Sy — —
6 EX [ 78 (678 [12 FE I [F— p—
6 23 [ 78 [ 78 [12 I e e —
Solution 428:

127 [1257 [127 [ 234679 [2567 [ 2679 | 123469 |126 | ----------

127 [1257 127 |34 2567  [2679 |34 (126 [ -
| 127 | 1257 [ 127 | 34 2567 |9 | 34 |126 [ ----------
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Solution 429:
(2489 [248  [2489 [49 R el e R—
| 2489 | 248 | 2489 | 49 | 37 e L [—
Solution 430:
(458 [ 2568 [2458 |59 [79 [ 46 I — —
| 48 | 268 | 248 | 59 [ 79 | 46 (57 [ [ e
Solution 431:
[569 [569  [13678 [357  [1578 |56 [ — —
(569  [569 1378 [37 (178 |56 I — pe—
Solution 432:
(39 [389  [18378 [17  [489  [389 [ -reeee- [ eeeees | oo
(39 1389 [17  [17  [489  [389 [ -weeees [ ceeeeees [ oo
(39 [389 [17  [17  [4 EEE Iy —— pe—
Solution 433:
| 48 | 4569 [ 248 (2489 [2568 |28 | S ——
| 48 569 | 248 E | 56 [ S e—
| 48 | 56 | 248 E | 56 I [y e—
Solution 434:
| 34 [ 3489 [389 [1378 [ 38 R P p—
| 34 3489 [389 [ 17 [ 38 T —
Solution 435:
(459  [15679 [1678 |48 (1678 [ 167 | 167 | wreeme | croeoeee
(459  [59  [1678 [4 [1678 [ 167 [ 167 | -wmmorem | -
[59  [59  [1678 [4 A T A — p—
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Solution 436:

27 12 [12879 [127 [1379 |- e [ - [ -

| 27 | 12 | 39 | 127 | 39 P — — E—
Solution 437:

[1789 18 |18  [148  [14789 |- e [ - [ -
| 79 | 18 | 18 | 148 | 79 [ [— [ —
Solution 438:

[ 234 3456 [ 135 | 136 |13 | 135 — I [—

| 24 | 46 | 135 IE | 13 | 135 [E— [ —

| 24 |4 | 135 |6 | 13 | 135 [E— [ —

|2 |4 [ 135 B |13 | 135 [ [ —
Solution 439:

| 245 | 48 | 479 4789 | 4789 | 2459 [ - [— [—

| 25 | 48 | 479 14789 [4789 [ 25 [— — —
Solution 440:

1357  [47 (3457 |24 349  [1789 [278 |78 -

| 135 | 47 |35 | 24 | 39 [ 19 | 278 [ 78 [ eemeeeee-
Solution 441

12345  [234  [4567 |457  |567  |567 | --------- e I—

| 23 | 23 4567  [457  |567  [567 | -------e- [ —
Solution 442:

(450 [45  [3569 [3569 [49  [----re- — [ - [ -

| 459 | 45 | 36 | 36 | 49 [— [— [ [
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Solution 443:

11279 [ 579 | 13459 | 359 | 2479 [ 579 | 579 [ —

|12 | 579 134 |3 | 24 | 579 | 579 [FE—— —

|12 (579  [14 |3 [ 24 (579 [579 [ -remeen [ e
Solution 444:

| 134 | 235 | 126 | 456 | 35 | 235 [— [ —

|14 (235  [16 | 46 35 (235 [ — —
Solution 445:

39 13579 |36 | 16 13 357 |- — [
139 | 57 36 | 16 |13 | 57 E— — —
E | 57 | 36 | 16 | 13 | 57 [— [ —
Solution 446:

| 34 | 1268 | 48 12346 | 234 | 348 [— | E——— —

| 34 | 16 | 48 | 16 | 234 | 348 [E— — —
Solution 447:

| 239 134569 [2345 [123569 | 239 [123 [39 [FE— p—

(239 [456  [45 (156 [239 [1 | 39 I —

(239 [456  [45 | 56 (239 [1 | 39 E— —
Solution 448:

2679  [2567 |69 [389  [589  [68 EE R =

| 27 [257 [ 69 [389 |5 | 68 EE T e R—

| 27 | 27 | 69 | 389 |5 [ 68 [ 368 [
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Solution 449:

| 235679 | 25679 | 259 | 59 | 57 | 279 E— [ —

136 | 6 [259  [59 | 57 1279 |- [ —

E 6 [259 |59 | 57 [279 - [— —
Solution 450:

[579 |67 [1367  [17 (67 PRE I — [— [—

|59 | 67 |3 |17 | 67 EL T E— [ — —

159 | 67 |3 | 17 | 67 [ 59 [ — —

159 | 67 |3 |1 | 67 [ 59 [ — —
Solution 451

1689  [158  [1259 [4689 |48 | 49 1245 | - —

(689 |15 [125  [4689 [48 | 49 I el L
Solution 452:

1459 |17 179 [1457 |17 — — — [—

| 45 | 17 | 179 | 45 | 17 [E— [E— — —

(45 (17 [o  [#5 (17 [ — — —
Solution 453:

| 59 | 478 | 259 | 79 | 257 | 4678 | 25678 | ---------- —

| 59 | 48 | 259 | 79 | 257 | 468 | 68 | E—— —
Solution 454:

1259  [89 258  |1789 |12578 |28 [E— |E——— —

(259  [89 (258 [17 | 17 | 28 — [ — —
Solution 455:

| 79 | 45 2379 [1359 [279 | 59 | 245 [

| 79 | 45 |3 | 13 | 279 | 59 | 245 [ p——

|79 | 45 3 1 [279  [59 (245 [ e [ oo
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Solution 456:

579 |59 (15679 [ 579 [ 2579 [ 1256 | <cwcmeos | creecoes | croeoeee
| 579 | 59 [ 16 [ 579 [2 [126 [ — p——
(579 [59  [16  [579 ]2 T [y [— p—
Solution 457:

| 456 | 456 | 468 4789 [ 679 e S —
| 456 | 456 | 468 | 79 | 79 | 468 I [ [——
Solution 458:

235 |59 [ 68 [39 EERRER e
135 | 59 68 39 (268 |57 B —
Solution 459:

(135 |17 (135 [2367 [127 |27 [N ————
(35 [17 35  [36  [127  [27 [ -eeeeeees [oeeeees [oeeeeee
135 |17 35 6 A A e — p—
Solution 460:

(59 [2350 [2457 [2457 [257  [247 [ -eeeeees [ ceeceeoes [eeeeeee
E 39 (2457 [2457 [ 257 | 247 | <ceeceee | coermeccs | ceeeee
9 3 (2457 [2457  [257 [ 247 | -eeeeeeen [ meeemeeees | eeeeees
Solution 461

| 68 | 89 [6789 |69 39 E— [E— p——
(68 |89  [7 [ 69 3 [E——— p— — —
Solution 462:

2347 [478  [457 |48 [ 4578 [ 23567 [2368 [ --r----o- | —mooomee

[ 23 | 478 | 457 | 48 4578 236 EE
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Solution 463:
(4789 | 146789 |16 [1469  [169  [19 [N ——
| 478 | 478 | 16 | 4 | 169 [19 SN | -
(78 [78 16 [4 FEE F I E— [— —
Solution 464:
(389  [389  [34789 [13489 [38 AR —
1389 [389 |47 [14 38 [27 P p—
Solution 465:
(159  [1469 [159  [589  [4689 |59 [ — ——
| 159 | 46 | 159 E | 468 [ 59 [ [—— ——
| 159 | 46 | 159 E [ 46 N —
Solution 466:
(24569 [159  [46 (159  [1256  [59 [N —
| 246 | 159 | 46 | 159 [ 26 I e —
Solution 467:
(257 257  J19 15 [159 [ [ E— ———
(27 Jor 19 [15  [159  [----- [ —— —
Solution 468:
79 289 2789 135 2357 28 LY S —
79 289 2789 135 35 28 T [ R—
79 289 2789 15 5 28 T [ R—
79 289 2789 1 5 28 I [ R—
Solution 469:
26 (2689 [246  [368 | 13469 |46 Y — p—
| 26 89 [246 ]38 (139 [46 FC I — p—
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Solution 470:
| 49 (256 [2567 [56 [14569 |17 A —— —
49 [256  [2567 |56 (149 [1 A — —
| 49 [256  [2567 |56 [ 49 (1 I
Solution 471
1378 |69 (1679 [179 [ 679 [ 3678 | -owoeroen | meoeemeoos | eooeoees
(38 [69  [1679 [179  [679  [38 [ -meeeceeen [ ceeececeee [ eeeeee
Solution 472:
(238 [23578 [578  [2357 [ 1678 [378  [1368 | -----w-wo- | -eeeee-
(238 [23578 [578  [2357 [16 Er
Solution 473:
|38 (3467 [ 4678 | 348 | 389 | 489 | cermeo | meommeme | cmeeees
(38 [67  [67  [348  [389  [489 [ - [ oo | e
Solution 474:
(789 [389  [3789 [78 EEEREETC P [—— —
(789 [389  [3789 |78 56 B — p—
Solution 475:
(3489 [3489 [569 |56 (389 [56 [N — —
348 | 348 | 569 | 56 [ 38 [ 56 | S -
| 348 | 348 |9 | 56 38 [ 56 [ [ [ —
Solution 476:
(689  [189  [13689 [89 (46789 | 689 | A78 | -rmeore | <o
(689  [1 [ 13 [ 89 [ 47 R —
(689 [1 3 (89 [47  [689 47 [ e |
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Solution 477:

579 | 2568 [ 2568 | 256 |68 | 46789 | 46 [FE— —
| 79 | 2568 | 2568 | 256 | 68 | 479 [ 4 [FE—— —
[ 79 2568 [2568 [256 |68 [ 79 [ 4 [ —
Solution 478:

| 468 | 4678 [ 1237 | 12378 | 278 I R e —
| 468 | 4678 |13 | 13 | 278 Y T e —
Solution 479:

(2368 |267 |38 | 56 | 27 A — — —
| 38 [267 |38 | 56 | 27 A E— [ — [—
Solution 480:

| 469 | 346 | 679 | 69 | 146789 | 134678 | 469 — —
| 469 |3 |7 | 69 | 178 1378 | 469 [— —
1469  [3 |7 | 69 R T ——
(469 |3 |7 | 69 | 18 [18 E I —
Solution 481.:

| 126 | 1256 | 15 1579 | 1579 | 1256 | -------- |E——— —
(126 [1256  [15 | 79 | 79 P I E— — [—
Solution 482:

(456 [12456 [135 [135 |15 [1256 [ - — [—
[ 46 246 [135  [135 |15 | 26 — I —
Solution 483:

| 167 | 1467 | 1467 |46 | 1569 [ 14679 | ---------- [ [—
167  [1467 [1467 |46 | 59 9 E—— [ — —
167  [1467 [1467 [46 E 9 [— [ p——
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Solution 484:

1357 [157 137 |37 [467  [3467 [ - — —
1357 [ 157 | 137 | 37 | 46 | 46 E— — —
Solution 485:

1379  [359  |139  [359  |379  [13679 |---------- | p—

379  [359 |1 (359  [379 |16 — e
379 [359 [1 (359  [379 [6 — — —
Solution 486:

1689  [19 159 1689 [159 | ---------- [ [— [
| 68 [ 19 [159 |68 I E— — E— [
Solution 487:

1234569 [2369 |36 13456 | 239 | 239 [— — —

| 45 [2369 [ 36 | 45 [239  [239 |- [ —— e —
Solution 488:

1239 [239 |23 138 [1389 | -------e- [— [ [

(239 [239 |23 | 18 | 18 — — — —
Solution 489:

(2389 [239  [34 (358 [ 3458 |58 [ [E— —

[ 29 [ 29 [ 34 [358  [3458 [58 [ — [— [
Solution 490:

| 46 [ 15 [1578  [1478 |56 [ 16 [ | p—

|4 | 15 | 78 | 478 | 56 | 16 [— NN —

|4 | 15 | 78 | 78 | 56 | 16 [— [— [ —
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Solution 491:

| 23 12369 [ 12469 | 258 | 14589 |28 (1235  [38 [
|23 [ 69 [1469 |5 (1459 | 28 (15 ER
(23 [69  [1469 [5 (149 [28 |1 E e
| 23 | 69 | 469 |5 | 49 | 28 [1 EI
Solution 492:

357 |37 [1379  [357  [125 [ 128579 [---m- [———
(357 87  [19  [357 [12  [129  [-weeem [E— e—
Solution 493:

(1367 [13679 [347  [349  [379  [34 [N ——
|16 16 (347 [349  [379 34 |E— — —
Solution 494:

| 37 [257 14 [23 [12347 [ 35 [ [E— —
(37 257  [14  [28  [14 35 [-meee [E— —
Solution 495:

11234 | 237 | 237 | 357 [1347 [ 35 | S -
[14  [237  [237 [37 [14  [35 [— [E— —
Solution 496:

(167  [1679 [ 13457 13459 [1379 | 139 | 1369 | --rrmrm- | <rmeree
167  [1679 [45 [ 45 R R — —
Solution 497:

(1347 [ 134578 [147 |14 (14578 [179  [19 [— p—
13 (358 [147  [14 (58 Ry p—
E (58 [147 (14  [58  [179  [19 |- | e
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Solution 498:
| 145678 | 56 (124  [278  [178 [ 248 [ 124 | <rceeoom | ceeeoes
| 56 | 56 (124 278  [178 [ 248 [124 | -ceeoeos | coeeee
Solution 499:
| 249 | 58 | 4568 | 568 | 68 | 248 [ e —
1249 |58 [ 4 [568 |68 [ 24 [ p— ——
(29 [58  [4 [568  [68 |2 [ — —
9 (58 [4 R el R R—
Solution 500:
(689  [2469 [236  [23 [ 14 [ 26 [ —— p—
| 89 [ 49 [236 [ 23 [14 [ 26 Iy p—
19 | 49 (236 [23 [14 [26 IER e —
L9 [ 4 (236 [23 14  [26 |8 [ -eeee [ oo
L9 [ 4 [2386  [23  [1 (26 [8 [ [
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