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P14 A= {abcd LOBE
R = {(a7 a)> (aa b)v (b7d)> <C7a’)}
S = {(am),(a,d),(b,c)}
WXL T, RoS. R% S?2 &Kk X,

For relations R and S defined in (1) and (2), find Ro S, R?, and S2.
fREp

e RoS={(x,y) | Iz,2S2 AN zRy} TH2I &2 5H
By definition, Ro S = {(x,y) | 32,252 A zRy}, we have

Ro S ={(a,a),(b,a)}

o R?={(x,y)|32,2Rz AN 2Ry} THBZ 5
By the definition, R? = {(z,y) | 3z,2Rz A 2Ry}, we have
R? = {(a,a), (a,b), (a,d), (c,a), (c,b)}

(3 ©)




o S?2={(x,y)| 32,282 A28y} THRZehb
Finally, by the definition, S? = {(z,y) | 32,252 A 2Sy}, we have

S?2 =10

M2 N LoBEFRR%ZnRm ={(n,m)|mmodn=0} 2FD nidmZEOY 23,

TERT 2, ZOLE, RiF. N LOFEFTH-T, 2IHF TRV EZRLARS W,
Let R be a relation on N defined by nRm = {(n,m) | m mod n = 0}, i.e., n divides

m. Show that R is a partial order on N and not a total order.

FRER 13U DI, R HRE. RNHEZRT L THIEFTH S L 2mT,
Firstly, we show that R is a partial order by demonstrating the reflexive, transitive,

and antisymmetric properties.

o Y 1 Vn € NIZHN LT nRn l3BHS D
Reflexive: nRn is obvious for all n € N.

o HEREFE  nRm DD mRL EIZ, mDn DIEETHD, oL DB m DEETHS Z
ETH D, €T, Lidn OEERD, nREDFKD LD,
Transitive: nRm and mR{ means that m is a multiple of n and ¢ is a multiple
of m. Therefore, ¢ is a multiple of n, and nR/¢ holds.

o SONFME I nRm D mRn 1k, m B n DEHTHD, 2o nhm BT
5ZLTHDB, D2FED. n=mTH3,
Antisymmetric: nRm and mRn means that m is a multiple of n and n is a

multiple of m. Therefore, n = m.

DE»S, H¥IEFTH S Z 75 h o7, We have shown that R is a partial order.

N OEBEOEZDH (x,y) KX LTHEKR R ZHEZ 5 . BRI LZWHZHIRS
52D TZE5, FIZIIE. (3,5) & (5,3) DWFTHUTHER RIFBILLZWV, DF D, B
R R E2RIEF TR,

For any pair (z,y) of elements in N, we can provide examples of pairs for which the
relation R does not hold. For example, neither (3,5) nor (5,3) satisfies the relation

R. Therefore, the relation R is not a total order.



