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memory storing at least one instruction and identity information; and a processor per-
forming the at least one instruction, wherein the processor may randomly sample small
¢ elements, generate a function-processed output value by function-processing the stored
identity information, and generate an encrypted text for a message by using a master
COMPUTE SECOND RANDOM MATRIX (A) 110 public key computed using a ring having a dimension (d) represented by a power of

* 2 and an integer multiplication of 3 or more, the sampled small elements and the func-
tion-processed output value.



