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ȨᏙǼኧǻȩ ٯࡵ໣  ڬ੏ฅᒠ 

 

ኧፕ ȉ ӕᎩ 

 

ᄔा 

 
 1. ᇡ᛽ӕᎩԄޑ୷ҁ܄፦Ǻ 

  ऩ  )(modmba ≡ Ǵ߾Ԗ 

  (a) )(mod mkbka ±≡±  

  (b) )(modmbkak ≡  

  (c) )
),(

(mod
km

m

k

b

k

a ≡ Ǵ੝ձӦ྽ 1),( =km Ǵ )(mod m
k

b

k

a ≡  

 2. ၮҔ຤ଭ (Fermat) λۓ౛Ǻ 

  ྽ p ࣁનኧЪ 1),( =pa ਔǴ )(mod11 pa p ≡− Ƕ 

 3. ၮҔኻ܎ (Euler) ۓ౛Ǻ 

  ྽ 1),( =ma ਔǴ )(mod1)( ma m ≡ϕ Ǵځύ )(mϕ  ኧǶڄ܎ኻࣁ 

 ॶǶڗޑՏኧӷǴջኳΜΠঁޑ٤᏾ኧᆉԄࢌ؃ .4 

  (a) ttk nn ≡+4  (mod 10)Ǵځύ 3,2,1,0=t Ƕ 

  (b) 
4nn

km ≡  (mod 10)Ǵ྽ m ࣁଽኧЪ k>1Ƕ 

   nn
km ≡  (mod 10)Ǵ྽ m ڻࣁኧЪ k ࣁଽኧǶ 

   
mm nn

k

≡ (mod 10)Ǵ྽ m ڻࣁኧЪ k ڻࣁኧǶ 

5. ှ΋ԛӕᎩБำ܈ӕᎩБำಔǶ 

6. ᇡ᛽Ϸှύ୯ഭᎩୢᚒǺ 
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
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nn mbx
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mbx

Ǵځύ nmmmm ,...,,, 321  ॵॵϕનǶ 

 բ niiii mmmmkM ...... 111 +−=  Ϸ )(mod1 ii mM = Ǵ ni ,...3,2,1= Ƕ 

 ύ୯ഭᎩୢᚒࣁှޑ nn MbMbMbMbS ++++≡ ...332211  

    (mod nmmmm ...321 )Ƕ 
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 ٯࡵ

 
1. ऩ n ନа 2004 ਔޑᎩኧ13 ࣁǴ߾ 3n  ନа 2004 ਔޑᎩኧࢂӭϿǻ 

 (୻҅ 2004 ύѤ) 

เǺ 3n  ≡ 313   ≡ 2197 ≡ 193 (mod 2004) 

 193Ƕ ࣁаᎩኧ܌ 

 

2. ؃ 3322 ǵ
553322  ՏኧӷǶঁޑ 

เǺ 3322  ≡ 1842 +×  ≡ 2 (mod 10)ǴঁځࡺՏኧӷ2 ࣁǶ 

 
553322 ≡ 3322  ≡ 2 (mod 10)ǴঁځࡺՏኧӷҭ2 ࣁǶ 

 

3. ऩ )999...199(...199919919 ××××=A Ǵ྽ύനࡕ΋໨1 ࣁ ϐࡕԖ 1999 ঁ 

9Ƕ؃ A ନа 1000 ޑᎩኧǶ 

เǺ җ1999 ܭǵ19999ǵ199999ǵ...  ≡ -1 (mod 1000) 
 ΢ԄύԖ 1997131999 =+−  ঁኧ ≡ -1 (mod 1000) 
19919)1(2193781 ࣁ΢Ԅࡺ  1997 ≡−≡−××  (mod 1000) 

 219Ƕ ࣁᎩኧࡺ 

 

4. ؃ 55556666 66665555 +  ନа 7 ޑᎩኧǶ 

เǺ )7(mod51111 ≡ Ǵ 

 ջ )7(mod325555555 −≡≡×≡  Ϸ )7(mod230566666 ≡≡×≡ Ƕ 

 ќҗ຤ଭλۓ౛Ǵё7( ޕ(mod132 66 ≡≡  

 ջচԄ ≡ 55556666 )2()3( +−   ≡ 55556666 23 +  (mod 7) 

   ≡ 5925611116 23 +×× +   ≡ 521+  (mod 7) 

   ≡ 33    ≡ 5  (mod 7) 

 5Ƕ ࣁаᎩኧ܌ 

 

5. ؃ 9992  ՏኧǶٿޑന҃ޑ 

เǺ ؃ന҃ٿޑՏኧջ؃ 9992  ନа 100 ޑᎩኧǶ 

 җ1=(4,25) ܭ Ǵ 

 9992 аѝԵቾ 9992܌७ኧǴޑ 4 ࢂ   ନа 25 ޑᎩኧǶ 

 җ010251210 ܭ ≡≡+  (mod 25)Ǵ܌а 1210 −≡  (mod 25)Ƕ 

 Զ 1)1(2 1001000 ≡−≡  (mod 25)Ƕ 

 ջ 10002 01ǵ26ǵ51ǵ76Ƕӆҗ 10002 ࢂՏኧёૈٿന҃ޑ  ७ኧǴޑ 4 ࣁ 

76Ƕջ 9992 ࣁՏኧѝёٿന҃ځа܌  ന҃ٿՏኧ88 ࣁǶ 
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6. ؃ 9993  ՏኧǶٿޑന҃ޑ 

เǺ җ22 ܭ 52100 ×=  

 )100(φ  = )
5

1
1)(

2

1
1(100 −−  = 

5

4

2

1
100 ××  = 40 

а )100(mod133܌  40251000 ≡≡ × Ǵ 

 ջ )100(mod133999 ≡× Ƕ 

 җ673201 ܭ ×=  

mod673999)100( ࡺ  ≡ Ǵջ 9993  ന҃ٿՏኧ67 ࣁǶ 

 

7. 101998  ନа 410 Ǵ܌ளޑᎩኧࣁ bǴ؃ bǶ (HKMO 1993/94 ،ᖻიᡏ) 

เǺ 101998  = 10)22000( −  

   = 10910
9

910
1

10 222000...220002000 +××++××+ CC  

а )10(mod102421998܌  41010 ≡≡ Ǵ1024 ࡺ=b Ƕ 

 

8. ှӕᎩБำ )30(mod093 ≡−x Ƕ 

เǺ ջ )10(mod03 ≡−x Ǵ )10(mod3≡x Ƕ 

 

9. ϞԖނόځޕኧǴΟΟኧϐഭΒǴϖϖኧϐഭΟǴΎΎኧϐഭΒǴୢނ൳

Ֆǻ (৊ηᆉ࿶) 

เǺ )3(mod2≡x ǵ )5(mod3≡x ǵ )7(mod2≡x  

mod23233152213702)105( ࡺ  ≡≡×+×+×≡x Ƕ 

t10523 ࣁ23Ǵ೯Ԅ ࣁ၀ኧനλॶࡺ  + Ǵځύ ,...2,1,0=t Ƕ 

 

10. ӧ 1 Կ 1000 ϐ໔ǴԖӭϿჹ҅᏾ኧǴ٬ѬॺޑѳБૈک೏ 49 ᏾ନǶ 

(MMO 1940) 

เǺ ೛၀҅ٿ᏾ኧࣁ yx,  Ъ yx ≥ Ƕ 

 ऩٿኧӕޑ 7 ࣁ७ኧǴ҅ӝᚒཀǶ 

 ՠӧ 1 Կ 1000 ϐ໔ӅԖ 142 ঁ 7 ޑ७ኧǶ 

 ऩ yx ≠ ǴӅԖಔӝ 10011
2

141142 =×
 ჹǴ 

 ऩ yx = ǴӅԖಔӝ 142 ჹǶ 

 җܭӧኳΎΠǴךॺԖ 








±≡≡
±≡≡
±≡≡

32

24

11

2

2

2

xx

xx

xx

Ǵ 

   ྽ύؒԖٿኧϐޑ 7 ࣁک७ኧǴ׳ό཮Ԗ 49 ޑ७ኧǶ 

 ջ yx,  ѝёޑ 7 ࣁ७ኧǴࡺӅԖಔӝኧ 1015314210011 =+ Ƕ 
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భୢ 

 
1. ؃ΠӈӚԄޑᎩኧǺ 

 (a) 112100 ÷     (b) 1931000 ÷  

 

2.  ၂؃ 2012432 10...10101010 +++++  ନа 7 ޑᎩኧǶ 

 

3. ऩ 20032003 =B Ǵ؃ BঁޑՏኧӷǶ (HKMO 2003/04 ߃ᖻঁΓ) 

 

4. ςޕኧӈ 1, 4, 8, 10, 16, 19, 21, 25, 30, 43 ύ࣬ᎃޑऩυኧϐૈک

೏ 11 ᏾ନޑኧಔӅԖӭϿಔǻ 

 

5. ؃ 4002243  ന҃ѤঁՏǶޑ 

 

6. ؃ 20001991  ନа 610  ᎩኧǶޑ 

 

7. ؃ 20022002 53 +  ନа 64 ਔޑᎩኧǶ (୻҅ 2002 ύѤ) 

 

8. ؃ 1999...31197 ×××× ՏኧӷǶȐ྽ύٿࡕനޑ 7ǵ19ǵ31ǵǾǵ1999 Ӛ

ኧಔԋ΋ঁϦৡࣁ  ฻ৡኧӈǶȑ(HKPSC 2003)ޑ 12

 

9. ှΠӈ΋ԛӕᎩБำǺ 

 (a) )11(mod98 ≡x   (b) )8(mod46 ≡x  

 

10. ှΠӈ΋ԛӕᎩБำǺ 

 (a) )12(mod1073 ≡+x   (b) )17(mod896 ≡+x  

 

11. ှΠӈύ୯ഭᎩୢᚒǴځ٠؃೯ԄϷനλॶǶ 

 (a) ࢌኧаΟኧϐǴᎩ΋ǹаϖኧϐǴᎩΒǹаΎኧϐǴᎩѤǶ 

 (b) ࢌኧаΟኧϐǴᎩ΋ǹаϖኧϐǴᎩΟǹаΐኧϐǴᎩϤǶ 

 (c) ࢌኧаϖኧϐǴᎩѤǹаϤኧϐǴᎩΟǹаΎኧϐǴᎩΒǶ 

 

12. ҅᏾ኧ N ೏ 10ǵ9ǵ8ǵ7ǵ6ǵ5ǵ4ǵ3 Ϸ 2 ନ܌ளޑᎩኧ٩ԛ9 ࢂǵ8ǵ

7ǵ6ǵ5ǵ4ǵ3ǵ2Ϸ 1Ǵ؃ N ޑനλॶǶ 

 (HKMO 1989/90 ߃ᖻঁΓ) (HKMO 2012/13 ،ᖻიᡏ) 

 

13. ှӕᎩБำಔ )11(mod4
3

2 ≡+x
 Ϸ )9(mod8

7

65 ≡−x
Ƕ 
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၁เ 

 
1. (a) 112100 ÷   

ਥᏵ຤ଭλۓ౛ (2,11) = 1Ǵ )11(mod1210 ≡ Ǵ 

2(2(mod1)11( ࡺ 1010100 ≡≡ ǶࡺᎩኧ1 ࣁǶ 

 

(b) 1931000 ÷  

ਥᏵ຤ଭλۓ౛ (3, 19) = 1Ǵ )19(mod1318 ≡ Ǵ 

3(3(mod33)11( ࡺ 101055181000 ≡×≡ ǶԶ 
n3  1 2 3 4 5 6 7 8 9 10 

Ꭹኧ 3 9 27=8 24=5 15 45=7 21=2 6 18 54=16 

 

 16Ƕ ࣁᎩኧࡺ  

 

2. )7(mod310 ≡ ǴջচԄ7( ࣁ(mod3...3333 20124321 +++++=x Ǵ 

 ՠҗ7( ܭ(mod06543213...33 621 ≡+++++≡+++ Ǵ 

mod5129333)7( ࣁচԄёϯᙁࡺ  20122011 ≡≡+≡+≡x Ƕ 

 

3 ջ؃ )10(mod32003 20032003 ≡=B Ƕ 

 ੮ཀ )10(mod1932 −≡≡ Ǵ܌а )10(mod33)1(3 10012003 −≡×−≡ Ƕ 

 7Ƕ ࣁՏኧӷঁࡺ 

 

4. ीᆉҗಃ΋໨Կಃ n ໨کޑǴಔԋཥኧӈǺ 

  1, 5, 13, 23, 39, 58, 79, 104, 134, 177 

 ӆځ؃ନа 11 ޑᎩኧǴளǺ 

  1, 5, 2, 1, 6, 3, 2, 5, 2, 1 

ኧಔ = 7132ۓࡰ5Ƕ ঁٿ྽ύԖΟঁ 1ǵΟঁ 2ǵډפॺך  =+× ಔǶ 

 

5. җኻڄ܎ኧǴள )10000(ϕ  = 
5

4

2

1
10000 ××  = 4000 

 Ъ (243, 10000) = 1Ǵ10000( ࡺ(mod12434000 = Ƕ 

 )10000(mod904959049243243 24002 ≡≡≡ Ƕ 
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6. চԄ = 2000)19901( +   

  = 200032000
3

22000
2

2000
1 )1990(...)1990()1990()1990(1 +++++ CCC  

  = 2)1990(
2

19992000
)1990(20001

×++  

   20003 )1990(...)1990(
6

199819992000 ++××+  

 ԄύԾಃѤ໨ଆǴӄࢂ 610  ளीᆉࡺ७ኧǴޑ 

   2)1990(
2

19992000
)1990(20001

×++  

  = 1 + 3980000 + 7916239900000 

  = 7916243880001 

 880001Ƕ ࣁᎩኧࡺ 

 

7. 20022002 53 +  ≡ 20022002 )14()14( ++−   (mod 64) 

   ≡ )1...444( 20002002
2

20012002
1

2002 +++− CC  

    )1...444( 20002002
2

20012002
1

2002 +++++ CC  (mod 64) 

   ≡ )1...444(2 19982002
4

20002002
2

2002 ++++× CC  (mod 64) 

   ≡ )14(2 22002
2000 +× C  ≡ )116(2 2002

2 +× C  (mod 64) 

   ≡ )116
2

20012002
(2 +×××  (mod 64) 

   ≡ 23220011001 +××  ≡ 34 (mod 64) 

 

 

8. ջ؃၀४ᑈӧኳ 100 ޑॶǴҗ254100 ܭ ×= ǴЪ (4, 25) = 1ǴࡺԵቾ

 ၀४ᑈϩձନа 4 ޑ 25 کᎩኧǶ 

 җ1 = (25 ,12) ܭǴЪ၀ኧӈӭ25 ܭ ໨ǴࡺԿϿӸԖ΋໨ޑ 25 ࣁ७

 ኧǴջ၀४ᑈޑ 25 ࣁ७ኧǶ 

 ҭҗܭ 7ǵ19ǵ31 ฻ӄ14 ࢂ −n  ᏾ኧǴӆу΢၀ኧӈӅԖޑࠠ 

 1671
12

71999 =+−
 ໨Ǵջ၀४ᑈ )4(mod1)1( 167 −≡−≡ Ƕ 

 ᕴ่Ǵ၀४ᑈന҃ٿՏ75 ࣁǶ 
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9. (a) җ11155678 ܭ +×==× Ǵ11( ࡺ(mod178 ≡× Ƕ 

  x8  ≡ 9 (mod 11) 

  x56  ≡ 63 (mod 11) 

  x ≡ 8 (mod 11)  

 (b) চԄ฻ӕ )4(mod23 ≡x Ǵ 

  җ142933 ܭ +×==× Ǵ4( ࡺ(mod133 ≡×  

  x3  ≡ 2 (mod 4) 

  x9  ≡ 6 (mod 4) 

  x ≡ 2 (mod 4) 

  x ≡ 2,6 (mod 8) 

 

10. (a) 73 +x  ≡ 10 (mod 12) 

  x3  ≡ 3 (mod 12) 

  x ≡ 1 (mod 4) 

  x ≡ 1,5,9 (mod 12) 

 (b) 96 +x  ≡ 8 (mod 17) 

  x6  ≡ -1 (mod 17) 

  x6  ≡ -18 (mod 17) 

  x ≡ -3 (mod 17) 

  x ≡ 14 (mod 17) 

 

11. (a) )3(mod1≡x Ǵ )5(mod2≡x Ϸ )7(mod4≡x Ƕ 

   )105(mod67172170221415 ≡≡×+×+×≡x Ǵ 

   നλॶ67 ࣁǴ೯ԄǺ nx 10567 += Ǵځύ ,...2,1,0=n  

 (b) )3(mod1≡x mod6≡x)9( ک  Ԗҟ࣯ǴࡺคှǶ 

 (c) )5(mod4≡x Ǵ )6(mod3≡x Ϸ )7(mod2≡x Ƕ 

   )210(mod91269212031754126 ≡≡×+×+×≡x Ǵ 

   നλॶࣁ 9Ǵ೯ԄǺ nx 2109 += Ǵځύ ,...2,1,0=n  

 

12. N+1 ё೏ 10ǵ9ǵ8ǵ7ǵ6ǵ5ǵ4ǵ3 Ϸ 2 ᏾ନǴӆҗܭ N ڗനλॶǴ 

а 252075321܌  23 =×××=+N Ǵ܌а 2519=N Ƕ 
 
13. 2+x  ≡ 12 (mod 11) Ϸ 65 −x  ≡ 56 (mod 9) 
 x ≡ 10 (mod 11) Ϸ x5  ≡ 62 (mod 9) 

 x ≡ 10 (mod 11) Ϸ x5  ≡ 35 (mod 9) 

 x ≡ 10 (mod 11) Ϸ x ≡ 7 (mod 9) 

 ᆕӝள x ≡ 5574510 ×+×  ≡ 835 (mod 99) 

   ≡ 43     (mod 99) 

  


