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<> /Annots[8 0 R 35 0 R 36 0 R 37 0 R 38 0 R 39 0 R 40 0 R 41 0 R 42 0 R 43 0 R 44 0 R 45 0 R 46 0 R 47 0 R 48 0 
R]/Contents 5 0 R >> endobj 57 0 obj <> /Annots[62 0 R 63 0 R 64 0 R 67 0 R 68 0 R 69 0 R 70 0 R 71 0 R]/Contents 
58 0 R >> endobj 74 0 obj <> /Annots[77 0 R 78 0 R 79 0 R 82 0 R]/Contents 75 0 R >> endobj 85 0 obj <> /Annots[90 
0 R 91 0 R]/Contents 86 0 R >> endobj 94 0 obj <> /Annots[97 0 R 98 0 R]/Contents 95 0 R >> endobj 101 0 obj 
<> /Annots[104 0 R 105 0 R]/Contents 102 0 R >> endobj 110 0 obj <> /Contents 111 0 R >> endobj 115 0 obj 
<> /Annots[118 0 R 119 0 R 120 0 R 121 0 R 122 0 R]/Contents 116 0 R >> endobj 125 0 obj <> /Annots[128 0 
R]/Contents 126 0 R >> endobj 131 0 obj <> /Annots[134 0 R 135 0 R 136 0 R]/Contents 132 0 R >> endobj 139 0 obj 
<> /Annots[142 0 R]/Contents 140 0 R >> endobj 145 0 obj <> /Annots[148 0 R 149 0 R 150 0 R 151 0 R 152 0 R 153 
0 R 154 0 R 155 0 R]/Contents 146 0 R >> endobj 158 0 obj <> /Contents 159 0 R >> endobj 163 0 obj <> /Annots[166 
0 R 167 0 R 168 0 R 169 0 R]/Contents 164 0 R >> endobj 172 0 obj <> /Annots[175 0 R 176 0 R 177 0 R 178 0 R 179 
0 R]/Contents 173 0 R >> endobj 182 0 obj <> /Annots[185 0 R 186 0 R 187 0 R 188 0 R 189 0 R 190 0 R]/Contents 
183 0 R >> endobj 193 0 obj <> /Contents 194 0 R >> endobj 3 0 obj << /Type /Pages /Kids [ 4 0 R 57 0 R 74 0 R 85 0 
R 94 0 R 101 0 R 110 0 R 115 0 R 125 0 R 131 0 R 139 0 R 145 0 R 158 0 R 163 0 R 172 0 R 182 0 R 193 0 R ] /Count 
17 >> endobj 10 0 obj << /Count 7 /First 11 0 R /Last 17 0 R >> endobj 1 0 obj <> endobj 7 0 obj <>endobj 8 0 obj 
<> /C [0 1 1] /Rect [37.62 245 13.52 613.4] /A<> /Subtype/Link>>endobj 11 0 obj << /Title(1. 
Introduction) /Dest/section.1 /Parent 10 0 R /Next 12 0 R >> endobj 12 0 obj << /Title(2. The zero\205divisor graph of 
a semiring) /Dest/section.2 /Parent 10 0 R /Prev 11 0 R /Next 13 0 R >> endobj 13 0 obj << /Title(3. The 
zero\205divisor graph of a commutative semiring) /Dest/section.3 /Parent 10 0 R /Prev 12 0 R /Next 14 0 R >> 
endobj 14 0 obj << /Title(4. Commutative semirings with zero\205divisor graphs of girth 4) /Dest/section.4 /Parent 10 0 
R /Prev 13 0 R /Next 15 0 R >> endobj 15 0 obj << /Title(5. Commutative semirings having zero\205divisor graphs with 
one 3-cycle) /Dest/section.5 /Parent 10 0 R /Prev 14 0 R /Next 16 0 R >> endobj 16 0 obj << /Title(6. Commutative 
rings having zero\205divisor graphs with one 3-cycle) /Dest/section.6 /Parent 10 0 R /Prev 15 0 R /Next 17 0 R >> 
endobj 35 0 obj <> /Rect [387.444 264.204 400.356 273.276] /Dest/cite.beck88 /Subtype/Link>>endobj 36 0 obj 
<> /Rect [286.284 251.244 293.796 260.316] /Dest/cite.akbari04 /Subtype/Link>>endobj 37 0 obj <> /Rect [299.124 
251.244 306.516 260.316] /Dest/cite.akbari06 /Subtype/Link>>endobj 38 0 obj <> /Rect [311.844 251.244 319.356 
260.316] /Dest/cite.akbari07 /Subtype/Link>>endobj 39 0 obj <> /Rect [324.564 251.244 332.076 
260.316] /Dest/cite.andbad08 /Subtype/Link>>endobj 40 0 obj <> /Rect [337.404 251.244 344.796 
260.316] /Dest/cite.andliv99 /Subtype/Link>>endobj 41 0 obj <> /Rect [350.124 251.244 357.636 
260.316] /Dest/cite.andmul07 /Subtype/Link>>endobj 42 0 obj <> /Rect [362.964 251.244 375.876 
260.316] /Dest/cite.bozpet09 /Subtype/Link>>endobj 43 0 obj <> /Rect [381.204 251.244 393.996 
260.316] /Dest/cite.lucas06 /Subtype/Link>>endobj 44 0 obj <> /Rect [399.324 251.244 412.236 
260.316] /Dest/cite.redmond02 /Subtype/Link>>endobj 45 0 obj <> /Rect [463.284 238.284 476.196 
247.356] /Dest/cite.dem02 /Subtype/Link>>endobj 46 0 obj <> /Rect [241.284 225.324 254.196 
234.396] /Dest/cite.cann05 /Subtype/Link>>endobj 47 0 obj <> /Rect [293.484 212.364 300.996 
221.436] /Dest/cite.atani08 /Subtype/Link>>endobj 48 0 obj <> /Rect [306.204 212.364 319.116 
221.436] /Dest/cite.atani09 /Subtype/Link>>endobj 55 0 obj <> endobj 56 0 obj <> endobj 62 0 obj <> /Rect [145.284 
470.724 161.196 479.796] /Dest/Theorem.2.1 /Subtype/Link>>endobj 63 0 obj <> /Rect [270.804 457.764 286.716 
466.836] /Dest/Theorem.2.9 /Subtype/Link>>endobj 64 0 obj <> /Rect [316.044 444.804 331.956 
453.876] /Dest/Theorem.2.6 /Subtype/Link>>endobj 67 0 obj <> /Rect [280.884 250.164 288.276 
259.236] /Dest/cite.andmul07 /Subtype/Link>>endobj 68 0 obj <> /Rect [395.964 237.204 411.876 
246.276] /Dest/Theorem.4.1 /Subtype/Link>>endobj 69 0 obj <> /Rect [276.204 141.924 292.116 
150.876] /Dest/Theorem.5.1 /Subtype/Link>>endobj 70 0 obj <> /Rect [361.044 141.924 377.076 
150.876] /Dest/Theorem.5.5 /Subtype/Link>>endobj 71 0 obj <> /Rect [164.364 116.004 180.276 
124.956] /Dest/Theorem.5.7 /Subtype/Link>>endobj 72 0 obj <> endobj 73 0 obj <> endobj 77 0 obj <> /Rect [286.044 
702.564 301.956 711.516] /Dest/Theorem.6.4 /Subtype/Link>>endobj 78 0 obj <> /Rect [307.644 567.084 320.676 
576.156] /Dest/cite.redmond02 /Subtype/Link>>endobj 79 0 obj <> /Rect [453.684 567.084 461.076 
576.156] /Dest/cite.atani08 /Subtype/Link>>endobj 82 0 obj <> /Rect [194.724 362.124 202.236 
371.196] /Dest/cite.andmul07 /Subtype/Link>>endobj 83 0 obj <> endobj 84 0 obj <> endobj 90 0 obj <> /Rect [275.004 
581.004 282.516 590.076] /Dest/cite.andliv99 /Subtype/Link>>endobj 91 0 obj <> /Rect [79.0437 367.884 86.4363 
376.836] /Dest/cite.andliv99 /Subtype/Link>>endobj 92 0 obj <> endobj 93 0 obj <> endobj 97 0 obj <> /Rect [365.484 
422.124 381.396 431.076] /Dest/Theorem.2.1 /Subtype/Link>>endobj 98 0 obj <> /Rect [319.884 206.844 327.396 
215.916] /Dest/cite.andmul07 /Subtype/Link>>endobj 99 0 obj <> endobj 100 0 obj <> endobj 104 0 obj <> /Rect 



[194.844 702.564 210.876 711.516] /Dest/Theorem.2.7 /Subtype/Link>>endobj 105 0 obj <> /Rect [320.604 689.604 
336.516 698.556] /Dest/Theorem.2.7 /Subtype/Link>>endobj 108 0 obj <> endobj 109 0 obj <> endobj 113 0 obj <> 
endobj 114 0 obj <> endobj 118 0 obj <> /Rect [380.724 513.684 396.756 
522.636] /Dest/Theorem.2.1 /Subtype/Link>>endobj 119 0 obj <> /Rect [203.124 474.804 219.036 
483.756] /Dest/Theorem.3.3 /Subtype/Link>>endobj 120 0 obj <> /Rect [112.284 409.524 128.196 
418.596] /Dest/Theorem.3.2 /Subtype/Link>>endobj 121 0 obj <> /Rect [442.884 303.804 450.396 
312.756] /Dest/cite.andmul07 /Subtype/Link>>endobj 122 0 obj <> /Rect [243.444 246.204 250.956 
255.276] /Dest/cite.andmul07 /Subtype/Link>>endobj 123 0 obj <> endobj 124 0 obj <> endobj 128 0 obj <> /Rect 
[79.0437 439.044 86.4363 448.116] /Dest/cite.andlevsha03 /Subtype/Link>>endobj 129 0 obj <> endobj 130 0 obj <> 
endobj 134 0 obj <> /Rect [331.524 702.564 347.436 711.516] /Dest/Theorem.3.1 /Subtype/Link>>endobj 135 0 obj 
<> /Rect [380.724 578.004 396.756 587.076] /Dest/Theorem.2.1 /Subtype/Link>>endobj 136 0 obj <> /Rect [203.124 
539.124 219.036 548.196] /Dest/Theorem.3.3 /Subtype/Link>>endobj 137 0 obj <> endobj 138 0 obj <> endobj 142 0 obj 
<> /Rect [254.964 476.364 270.876 485.316] /Dest/Theorem.3.1 /Subtype/Link>>endobj 143 0 obj <> endobj 144 0 obj 
<> endobj 148 0 obj <> /Rect [290.484 573.684 306.396 582.756] /Dest/Theorem.3.1 /Subtype/Link>>endobj 149 0 obj 
<> /Rect [387.924 573.684 403.836 582.756] /Dest/Theorem.5.1 /Subtype/Link>>endobj 150 0 obj <> /Rect [356.004 
496.044 371.916 504.996] /Dest/Theorem.5.4 /Subtype/Link>>endobj 151 0 obj <> /Rect [226.284 418.284 242.316 
427.356] /Dest/Theorem.5.4 /Subtype/Link>>endobj 152 0 obj <> /Rect [173.604 302.844 189.516 
311.916] /Dest/Theorem.5.5 /Subtype/Link>>endobj 153 0 obj <> /Rect [215.004 264.084 231.036 
273.036] /Dest/Theorem.5.4 /Subtype/Link>>endobj 154 0 obj <> /Rect [361.284 212.244 377.196 
221.196] /Dest/Theorem.5.4 /Subtype/Link>>endobj 155 0 obj <> /Rect [121.284 116.004 134.196 
124.956] /Dest/cite.HW /Subtype/Link>>endobj 156 0 obj <> endobj 157 0 obj <> endobj 161 0 obj <> endobj 162 0 obj 
<> endobj 166 0 obj <> /Rect [175.404 347.364 191.316 356.436] /Dest/Theorem.5.6 /Subtype/Link>>endobj 167 0 obj 
<> /Rect [142.164 295.644 158.076 304.596] /Dest/Theorem.5.4 /Subtype/Link>>endobj 168 0 obj <> /Rect [326.484 
243.444 342.396 252.516] /Dest/Theorem.5.4 /Subtype/Link>>endobj 169 0 obj <> /Rect [446.364 177.924 462.276 
186.996] /Dest/Theorem.6.1 /Subtype/Link>>endobj 170 0 obj <> endobj 171 0 obj <> endobj 175 0 obj <> /Rect 
[143.844 541.404 156.756 550.476] /Dest/cite.ragh /Subtype/Link>>endobj 176 0 obj <> /Rect [447.924 502.524 460.836 
511.596] /Dest/cite.corbas1 /Subtype/Link>>endobj 177 0 obj <> /Rect [134.724 184.164 150.636 
193.116] /Dest/Theorem.6.2 /Subtype/Link>>endobj 178 0 obj <> /Rect [360.804 184.164 376.716 
193.116] /Dest/Theorem.6.3 /Subtype/Link>>endobj 179 0 obj <> /Rect [163.164 168.684 179.076 
177.756] /Dest/Theorem.5.1 /Subtype/Link>>endobj 180 0 obj <> endobj 181 0 obj <> endobj 185 0 obj <> /Rect 
[114.924 676.284 130.836 685.356] /Dest/Theorem.6.1 /Subtype/Link>>endobj 186 0 obj <> /Rect [226.404 624.444 
242.316 633.516] /Dest/Theorem.6.1 /Subtype/Link>>endobj 187 0 obj <> /Rect [94.0437 611.484 106.956 
620.556] /Dest/cite.mcdonald /Subtype/Link>>endobj 188 0 obj <> /Rect [266.004 464.244 278.916 
473.316] /Dest/cite.corbas1 /Subtype/Link>>endobj 189 0 obj <> /Rect [92.3637 425.484 105.276 
434.436] /Dest/cite.corbas1 /Subtype/Link>>endobj 190 0 obj <> /Rect [294.804 399.564 307.716 
408.516] /Dest/cite.corbas1 /Subtype/Link>>endobj 191 0 obj <> endobj 192 0 obj <> endobj 200 0 obj <> endobj 201 0 
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