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¡ÒÈËÏÁÙÈÍÔfl ’ðÔÎÔ„ÈÛÏÔfl

Επικ. Καθ. Ν. Καραµπετάκης
Τµήµα Μαθηµατικών, Α.Π.Θ.
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¡ÒÈËÏÁÙÈÍÔfl ‘ÂÎÂÛÙ›Ú

—Ò¸ÛËÂÛÁ (+)

3 + 4

¡ˆ·flÒÂÛÁ (-)

123- 321

—ÔÎÎ·ðÎ·ÛÈ·ÛÏ¸Ú

78* 84

ƒÈ·flÒÂÛÁ

35ê24

ƒ˝Ì·ÏÁ

2^24
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¡ÒÈËÏÁÙÈÍÔfl ‘ÂÎÂÛÙ›Ú

—ÒÔÛð‹ËÁÛÂ Ì· ıðÔÎÔ„flÛÂÈÚ ÙÈÚ ð·Ò·Í‹Ù˘ ÂÍˆÒ‹ÛÂÈÚ :

31 µ
4

23
- 52H32 + 24 - 23L +

22

2 - 34

4

—ÒÔÛÂ„„ÈÛÙÈÍÔfl ’ðÔÎÔ„ÈÛÏÔfl

œÈ ðÒ‹ÓÂÈÚ ÏÂÙ·Ó˝ ·ÍÂÒ·fl˘Ì Ï·Ú Ô‰Á„Âfl ÛÂ ·Í›Ò·ÈÔ fi ÒÁÙ¸ ·ðÔÙ›ÎÂÛÏ·. ¡Ì Ë›ÎÔıÏÂ Ì· ıðÔÎÔ„flÛÔıÏÂ 

¸Ï˘Ú ÙÔ ·ðÔÙ›ÎÂÛÏ· ˘Ú ðÒ·„Ï·ÙÈÍ¸ ·ÒÈËÏ¸ Ë· ðÒ›ðÂÈ Ì· Í‹ÌÔıÏÂ ˜ÒfiÛÁ ÙÁÚ ÛıÌ‹ÒÙÁÛÁÚ Õ (ÏÂ ‰˝Ô 

ÙÒ¸ðÔıÚ).

N@1 ê3D
1 ê3 êê N

ÃðÔÒÔ˝ÏÂ ·Ì Ë›ÎÔıÏÂ Ì· ÔÒflÛÔıÏÂ ÙÁÌ ·ÍÒfl‚ÂÈ· Ù˘Ì ıðÔÎÔ„ÈÛÏ˛Ì Ï·Ú ‰ÁÎ˛ÌÔÌÙ·Ú ÙÔ ðÎfiËÔÚ n Ù˘Ì 

ÛÁÏ·ÌÙÈÍ˛Ì ¯Á fl̂˘Ì ðÔı Ë›ÎÔıÏÂ Ì· ›˜ÂÈ Á ›ÍˆÒ·ÛÁ Ï·Ú expr N[expr,n]. 

N@Pi, 6D
N@Pi, 100D

ÃðÔÒÔ˝ÏÂ Ì· ıðÔÎÔ„flÛÔıÏÂ ÙÁÌ ·ÍÒfl‚ÂÈ· ðÔı ˜ÒÁÛÈÏÔðÔÈÂfl ÙÔ Mathematica „È· ıðÔÎÔ„ÈÛÏÔ˝Ú ðÔı Í‹ÌÂÈ.

N@17^H1 ê2LD
Precision@%D

≈˝ÍÔÎ· ÏðÔÒÔ˝ÏÂ Ì· ÏÂÙ·ÙÒ›¯ÔıÏÂ ÏÈ· ðÒ·„Ï·ÙÈÍfi ›ÍˆÒ·ÛÁ ›ÍˆÒ·ÛÁ ÛÂ ·Í›Ò·È·

Rationalize@%%, 0D
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—ÒÔÛÂ„„ÈÛÙÈÍÔfl ’ðÔÎÔ„ÈÛÏÔfl

Õ· ıðÔÎÔ„flÛÂÙÂ ÙÁÌ ð·Ò·Í‹Ù˘ ›ÍˆÒ·ÛÁ ÏÂ ·ÍÒfl‚ÂÈ· 20 ÛÁÏ·ÌÙÈÍ˛Ì ¯Á fl̂˘Ì Í·È ÛÙÁ ÛıÌ›˜ÂÈ· Ì· ÙÁÌ 

ÏÂÙ·ÙÒ›¯ÂÙÂ ÛÂ ÒÁÙ¸ ·ÒÈËÏ¸è
2

6

‘ÂÎÂÛÙ›Ú ”˝„ÍÒÈÛÁÚ

…Û¸ÙÁÙ· (== fi Equal[x,y])

5 ä 5

ƒÈ‹ˆÔÒÔ (!= fi Unequal[x,y])

5 π 6

ÃÂ„·Î˝ÙÂÒÔ (> fi Greater[x,y]), ÃÂ„·Î˝ÙÂÒÔ fi flÛÔ (>= fi GreaterEqual[x,y])

5 ≥ 3

ÃÈÍÒ¸ÙÂÒÔ (< fi Less[x,y]), ÃÈÍÒ¸ÙÂÒÔ fi flÛÔ (<= fi LessEqual[x,y])

7 < 9

7

ÀÔ„ÈÍÔfl ‘ÂÎÂÛÙ›Ú

º˜È (! fi Not[x])

Not@3 >= 3D
 ·È (&& fi And[x,y])H4 ä 3L && H3 > 2L
π (|| fi Or[x,y])

True »»True

fi/Í·È (&&! fi Xor[x,y])H3 > 4L && ! H3 < 5L
« ÛÂÈÒ‹ ðÒÔÙÂÒ·È¸ÙÁÙ·Ú ÂflÌ·È Not, And, Or.

8

ÀÔ„ÈÍÔfl ‘ÂÎÂÛÙ›Ú

—ÒÔÛð‹ËÁÛÂ Ì· ıðÔÎÔ„flÛÂÈÚ ÙÔ ·ðÔÙ›ÎÂÛÏ· ÙÁÚ ›ÍˆÒ·ÛÁÚ

(1<2) Í·È ¸˜È (4<2)
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√Ì˘ÛÙ›Ú ÛıÌ·ÒÙfiÛÂÈÚ

‘ÒÈ„˘ÌÔÏÂÙÒÈÍ›Ú ÛıÌ·ÒÙfiÛÂÈÚ (Sin[x], Cos[x], Tan[x], ArcSin[x], ArcCos[x], ArcTan[x])

Sin@Piê2D
ArcTan@InfinityD

≈ÍËÂÙÈÍfi (Exp[x]), ÀÔ„‹ÒÈËÏÔÚ ÏÂ ‚‹ÛÁ ÙÔ b (Log[b,x], ÏÂ ‚‹ÛÁ ÙÔ e Log[x]) 

Log@ED
Exp@Log@xDD

¡ð¸ÎıÙÁ ÙÈÏfi ÙÔı x (Abs[x]), —Ò¸ÛÁÏÔ ÙÔı x (Sign[x])

Abs@-3D
—·Ò·„ÔÌÙÈÍ¸ (!), ’ð¸ÎÔÈðÔ ÙÁÚ ‰È·flÒÂÛÁÚ ÙÔı n ÏÂ ÙÔ m (Mod[n,m]), Ô ðÎÁÛÈ›ÛÙÂÒÔÚ ·Í›Ò·ÈÔÚ ÛÙÔÌ x 

(Round[x])

45!

Mod@10, 3D
Round@4.56D
Round@-4.56D

10

√Ì˘ÛÙ›Ú ÛıÌ·ÒÙfiÛÂÈÚ

’ðÔÎÔ„flÛÙÂ ÙÈÚ ÂÍˆÒ‹ÛÂÈÚHÁÏ Hð ê4LL2 + HÛıÌ Hð ê4LL2
eð - ðe

11

”Ù·ËÂÒ›Ú

ð (Pi)

N@Pi, 5D
e (E)

N@E, 5D
ð/180 (·ÍÙflÌÈÔ) (Degree)

N@Degree, 5D
i=

è
-1 (I)H3 + 4* IL*H4 - 5* IL

¢ðÂÈÒÔ (Infinity)

ArcTan@InfinityD
12

”Ù·ËÂÒ›Ú

’ðÔÎÔ„flÛÙÂ ÙÈÚ ÂÍˆÒ‹ÛÂÈÚH1 - i L H1 + i L
tan-1 J 1

ð
N
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¡Ì‹ËÂÛÁ ÙÈÏfiÚ ÛÂ ÏÂÙ·‚ÎÁÙfi

c = 1

c = c + 1

c++

c

++c

c

c--

c

--c

c

14

¡Ì‹ËÂÛÁ ÙÈÏfiÚ ÛÂ ÏÂÙ·‚ÎÁÙfi

¡Ì‹ËÂÛÁ ÏÈ·Ú ÙÈÏfiÚ ÛÂ ‰˝Ô ÏÂÙ·‚ÎÁÙ›Ú x=y=ÙÈÏfi

x = y = 1

x

y

ƒÈ·„Ò·ˆfi Ù˘Ì ÙÈÏ˛Ì ÏÈ·Ú ÏÂÙ·‚ÎÁÙfiÚ (Clear[ÏÂÙ·‚ÎÁÙfi] fi ÏÂÙ·‚ÎÁÙfi=.)

Clear@x, y, cD
c

¡Ì ÏÂÙ‹ ·ð¸ ÏÈ· ÂÌÙÔÎfi ·ÍÔÎÔıËÂfl ÂÒ˘ÙÁÏ·ÙÈÍ¸, ‰ÂÌ ÂÏˆ·ÌflÊÂÙ·È ÙÔ ·ðÔÙ›ÎÂÛÏ· ÙÁÚ ÂÍÙ›ÎÂÛÁÚ ÙÁÚ 

ÂÌÙÔÎfiÚ (˜ÒfiÛÈÏÔ ÛÙ· ðÒÔ„Ò‹ÏÏ·Ù·).

x = 1; y = 1

** ≈flÌ·È ˆÒ¸ÌÈÏÔ Ì· ˜ÒÁÛÈÏÔðÔÈÔ˝ÏÂ ÔÌ¸Ï·Ù· ÏÂÙ·‚ÎÁÙ˛Ì ðÔı ·Ò˜flÊÔıÌ ÏÂ ÏÈÍÒ¸ „Ò‹ÏÏ· „È· Ì· Ù· 

ÓÂ˜˘ÒflÊÔıÏÂ ·ð¸ ÙÈÚ ÛıÌ·ÒÙfiÛÂÈÚ.

15

‘˝ðÔÈ ·ÒÈËÏ˛Ì

• Ακέραιοι

• Ρητοί

• Πραγµατικοί

• Μιγαδικοί

16

‘˝ðÔÈ ·ÒÈËÏ˛Ì

ü ¡Í›Ò·ÈÔÈ Í·È –ÁÙÔfl

3 ê4
FullForm@%D

œ ð·Ò·ð‹Ì˘ ·ÒÈËÏ¸Ú ÂflÌ·È ÒÁÙ¸Ú ¸ð˘Ú ˆ·flÌÂÙ·È ð·Ò·Í‹Ù˘

Head@%D
”Â ·ÌÙflËÂÛÁ ÏÂ ‹ÎÎÂÚ „Î˛ÛÛÂÚ ðÒÔ„Ò·ÏÏ·ÙÈÛÏÔ˝, ÛÙÔ Mathematica ·Í›Ò·ÈÔÈ Í·È ÒÁÙÔfl ·ðÔËÁÍÂ˝ÔÌÙ·È

ÛÙÁÌ ðÎfiÒÁ ÏÔÒˆfi ÙÔıÚ.

Precision@%%D
√È· ðÒ‹ÓÂÈÚ ÏÂÙ·Ó˝ ·ÍÂÒ·fl˘Ì ðÔı ÏðÔÒÂfl Ì· ˜ÂÈÒÈÛÙÂfl Ô «/’ ˜ÒÁÛÈÏÔðÔÈÂfl ÙÈÚ ‰ıÌ·Ù¸ÙÁÙÂÚ ÙÔı «/’

2^3 + 2^5

‰È·ˆÔÒÂÙÈÍ‹ ˜ÒÁÛÈÏÔðÔÈÂfl ÂÈ‰ÈÍÔ˝Ú ·Î„ÔÒflËÏÔıÚ

2^256 + 2^1024
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‘˝ðÔÈ ·ÒÈËÏ˛Ì

’ð‹Ò˜ÂÈ ÛıÌ‹ÒÙÁÛÁ ðÔı ÂÎ›„˜ÂÈ ·Ì ›Ì·Ú ·ÒÈËÏ¸Ú ÂflÌ·È ·Í›Ò·ÈÔÚ fi ·Ì ›Ì· ·ðÔÙ›ÎÂÛÏ· ·ðÔÙÂÎÂfl ·ÒÈËÏ¸.

IntegerQ@%D
NumberQ@%%D

‘Ô Ï›„ÂËÔÚ ÛÂ byte ðÔı Í·Ù·Î·Ï‚‹ÌÂÈ Ô ð·Ò·ð‹Ì˘ ·ÒÈËÏ¸Ú ÂflÌ·È

ByteCount@%%%D

18

‘˝ðÔÈ ·ÒÈËÏ˛Ì

ü —Ò·„Ï·ÙÈÍÔfl ¡ÒÈËÏÔfl

Head@1.4142D
Precision@1.4142D

‘Ô ð ‰ÂÌ ÂflÌ·È ·ÒÈËÏ¸Ú8Head@PiD, NumberQ@PiD<

19

‘˝ðÔÈ ·ÒÈËÏ˛Ì
üÃÈ„·‰ÈÍÔfl ·ÒÈËÏÔfl

∏ÛÙ˘ Ô ÏÈ„·‰ÈÍ¸Ú ·ÒÈËÏ¸Ú

z = 3 + 2 I

FullForm@zD
‘Ô ðÒ·„Ï·ÙÈÍ¸ ÙÔı Ï›ÒÔÚ ÂflÌ·È

Re@zD
ÂÌ  ̨ÙÔ ˆ·ÌÙ·ÛÙÈÍ¸ ÙÔı Ï›ÒÔÚ

Im@zD
œ ÛıÊı„fiÚ ÙÔı z ÂflÌ·È

Conjugate@zD
‘Ô Ï›ÙÒÔ ÙÔı z ÂflÌ·È

Abs@zD
ÂÌ  ̨ÙÔ ¸ÒÈÛÏ· ÙÔı ÂflÌ·È

Arg@zD
20

‘˝ðÔÈ ·ÒÈËÏ˛Ì

‘ÒÈ„˘ÌÔÏÂÙÒÈÍfi ÏÔÒˆfi ·ÒÈËÏÔ˝

x = -
"

3 + I

Abs@xD
Arg@xD

« ÙÒÈ„˘ÌÔÏÂÙÒÈÍfi ÏÔÒˆfi ÙÔı ÏÈ„·‰ÈÍÔ˝ x ÂflÌ·È

SimplifyB2*
ikCosB 5 Pi

6
F + I SinB 5 Pi

6
Fy{F
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‘˝ðÔÈ ·ÒÈËÏ˛Ì

ÕÈÔÛÙ›Ú ÒflÊÂÚ ÙÁÚ ÏÔÌ‹‰·Ú (ÛıÏðÂÒÈÎ·Ï‚·ÌÔÏ›Ì˘Ì Í·È ÏÈ„·‰ÈÍ˛Ì

Clear@zD
Solve@z^4 ä 1, zD

fi Í·È ·ÒÈËÏÁÙÈÍ‹

Solve@z^4 == 1, zD êê N

22

‘˝ðÔÈ ·ÒÈËÏ˛Ì

¡ÛÍfiÛÂÈÚ. Õ· ıðÔÎÔ„flÛÂÙÂ ÙÈÚ ð·Ò·ÛÙ‹ÛÂÈÚ

… + …2 + …3 + …4

1

z2 - z
·Ì z =

1 - i  
è

3

2Ha + biL10 + Hb - aiL10
Õ· Í‹ÌÂÙÂ ˜ÒfiÛÁ ÙÁÚ ÛıÌ‹ÒÙÁÛÁÚ Simplify[ ] ðÔı ›˜ÂÈ ˘Ú ÛÍÔð¸ ÙÁÌ ·ðÎÔðÔflÁÛÁ ÂÍˆÒ‹ÛÂ˘Ì. 

23

¬ÔfiËÂÈ·

¬ÔfiËÂÈ· „È· ÙÁÌ Û˝ÌÙ·ÓÁ ÙÁÚ ÂÌÙÔÎfiÚ Plot.

?Plot

≈ðÈðÎ›ÔÌ ð·Ò‹ÏÂÙÒÔÈ ÙÁÚ Û˝ÌÙ·ÓÁÚ ÙÁÚ ÂÌÙÔÎfiÚ ÙÁÚ Plot.

?? Plot

≈ÌÙÔÎ›Ú ðÔı ÙÂÎÂÈ˛ÌÔıÌ ÛÂ Q.

?*Q

¢ÎÎÔÚ ÙÒ¸ðÔÚ : Help -> Help Browser

—˘Ú ÛıÌÙ‹ÛÛÂÙ·È Á implicitplot ;

24

¡ÒÈËÏÁÙÈÍ¸ ‹ËÒÔÈÛÏ· Í·È „ÈÌ¸ÏÂÌÔ ·ÒÈËÏ˛Ì
(ÛÂÈÒ›Ú, „ÈÌ¸ÏÂÌ·)

‘Ô ‹ËÒÔÈÛÏ· Ù˘Ì ¸Ò˘Ì ÏÈ·Ú ·ÍÔÎÔıËfl·Ú ıðÔÎÔ„flÊÂÙ·È ÏÂ ÙÁÌ ÛıÌ‹ÒÙÁÛÁ 

Sum[›ÍˆÒ·ÛÁ,{ÏÂÙ·‚ÎÁÙfi,·Ò˜ÈÍfi ÙÈÏfi, ÙÂÎÈÍfi ÙÈÏfi, [,‚fiÏ·]}] ·ÎÎ‹ Í·È NSum „È· ·ÒÈËÏÁÙÈÍÔ˝Ú 

ıðÔÎÔ„ÈÛÏÔ˝Ú.

Sum@1 ê i, 8i, 1, Infinity<D
NSum@1 ê i, 8i, 1, 100<D
Sum@1 ê i^2, 8i, 1, Infinity<D
NSum@1 ê i^2, 8i, 1, Infinity<D
Sum@1 ê i^2, 8i, 1, Infinity, 2<D
Sum@i^2, 8i, 1, k<D
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¡ÒÈËÏÁÙÈÍ¸ ‹ËÒÔÈÛÏ· Í·È „ÈÌ¸ÏÂÌÔ ·ÒÈËÏ˛Ì
(ÛÂÈÒ›Ú, „ÈÌ¸ÏÂÌ·)

¢ÛÍÁÛÁ. ƒÂflÓÙÂ ¸ÙÈ ÙÔ ‹ËÒÔÈÛÏ· ‚
i =1

n

 i 3 ÂflÌ·È Ù›ÎÂÈÔ ÙÂÙÒ‹„˘ÌÔ.

26

¡ÒÈËÏÁÙÈÍ¸ ‹ËÒÔÈÛÏ· Í·È „ÈÌ¸ÏÂÌÔ ·ÒÈËÏ˛Ì
(ÛÂÈÒ›Ú, „ÈÌ¸ÏÂÌ·)

ÃðÔÒÔ˝ÏÂ Ì· ıðÔÎÔ„flÛÔıÏÂ Í·È ‰ÈðÎ‹ ·ËÒÔflÛÏ·Ù· ¸ð˘Ú

Sum@1 ê Hi + jL, 8i, 1, 50<, 8j, 1, 50<D
N@%D

ºÙ·Ì Ë›ÎÔıÏÂ Ì· ıðÔÎÔ„flÛÔıÏÂ „ÈÌ¸ÏÂÌ· ·ÒÈËÏ˛Ì ˜ÒÁÛÈÏÔðÔÈÔ˝ÏÂ ÙÁÌ ÛıÌ‹ÒÙÁÛÁ 

Product[›ÍˆÒ·ÛÁ,{ÏÂÙ·‚ÎÁÙfi,·Ò˜ÈÍfi ÙÈÏfi, ÙÂÎÈÍfi ÙÈÏfi [,‚fiÏ·]}] ÂÌ˛ „È· ·ÒÈËÏÁÙÈÍÔ˝Ú ıðÔÎÔ„ÈÛÏÔ˝Ú ÙÁÌ 

NProduct

Product@i, 8i, 1, 50<D
NProduct@i, 8i, 1, 50<D
Product@i ê H1 + jL, 8i, 1, 10<, 8j, 1, 10<D
N@%D


