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Using Mathematica to solvex"k = b (modm)

Let ' s trytosolvex”113 = 491 (mod 1219).

Let ' s first see if there is a solution.

In[15]:= GCD[491, 1219]

out[l5j= 1

In[16]:=

EulerPhi[1219]

Out[l6]= 1144

In[17]:=
GCD[113, 1144]
out[17j= 1
Sincegcd (b, m) = 1andgcd (k, phi (m)) = 1there is asolution.
We can use the ExtendedGCD command to find u such that k*u + phi (m) *v = 1.
In[18]:=
ExtendedGCD[113, 1144]
outri8j= {1, {81, -8}}
This says 113 %81 + 1144 % (-8) = 1. S0113 %81 = 1 (mod 1144). Let ' s check this.
In[20]:=
Mod[113 »81, 1144]
out[20j= 1
Sou = 81 and we calculateb”u (modm).
In[21]:=

PowerMod[491, 81, 1219]

out[21j= 807

S0 807 should be our solution. Let ' s check.
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Inf22]:=
PowerMod [807, 113, 1219]

out[22]= 491

It is. DONE!



