Problems 05

Due: Friday, 9 October 2026 before 23:59 ET

P5.1. Solve the system of linear equations AX = B where

1 0 1 1 1
| o 1 0-1 |1
A= 1 -1 -1 1|° and B .= 1
-1 1 0 1 1
and the entries are
i. in Q,
ii. in Z/(Z),
iii. in Z /(3), or
iv. in Z /(5).

P5.2. Demonstrate that the equation x° + y'2 = 705 has no integer solutions.

P5.3. Determine whether the set R U {oo} with addition and multiplication defined, for all
x,y € RuU{oo}, by x @y := min(x,y) and x X y := x + y, forms a commutative ring.
Otherwise identify all of the defining properties that do hold and all that fail to hold.
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