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TRIZ bbftl6]1UbUV!1UU 
~ 

Abstract 

Problem solving is an activity to deal with problems in systematic way. In general, people tend 

to solve problems based on their experience and expertise. But when a new problem occurs, they 
( 

usually can not manage it, and there will always be the same problem back again. TRIZ (Akay, 

Demiray & kurt, 2008) is a tool that allows inventors time to solve problems that have developed or 
• 

experienced before. It is a methodology for solving inventive problems that contained one or several 

contradictions to increase ideality and reduce resource use. Based on the concept of Levels of innovation, 

more than 77o/o of inventions were classified into level 1 and 2. TRIZ allow inventors to enhance inventive 

solutions to level 3 and 4. To solve problem using TRIZ, first, search or· identify the problem, identify 

contradictions, and using TRIZ principles as the solutions. 
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I I 
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I I 2/ 
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UrJf?lnJ'd~ TRIZ (Theory of Inventive Problem Solving) Vl1'flVl~~lJn1J'bbrlUt1JVI1b~'lUJ'~~~~nJ'J'~ d:Ju 
I 2/ I I 
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TRIZ (Russian: teoriya resheniya izobretatelskikh zadatch; English: Theory of inventive 
2/ 

problem solving) Vl11l 'Vl~'rtl)mndlUb]JVI1b~'lll~~~~h~~m~~1~fum~~l?J.J'W1~'Wbt71tJ Genrich S. Altshuller 
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irnud~~~~bb~~un b~tJUUtJ1tJ~VltJIV11~ r?lf6Jllt"J tsn b~tJf?l1utJ 1946 ~'l6JJbU~UUb6JJI~1'11Uf?lJ't"J~~'fl1J~VlfiU f?lJ' 
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~'lUJ'~~M~1un'fl'lUI~nttJfiu bb~~uuv111~b6JJ11~~nM1J'UbbUUnldUd~~~~ uruV11VlV'JU bb~~n1dbbnuruVII 
d.J3 <1J d.J3 Ql Ql 
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V11~v11~1n~VlfiUr?ldbf?1tJ11f~Vlfiuf?ld~'lud~~Mff~1'~1 ~1nn~1 200,000 'UUu ~u~'lu~~Uu ~~VlfiUr?ld~ln 
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b1t.Jn 1~~~ d:Jun1J'~~1'lUJ'~~~~nJ'J'~1VI~'flti1'1 bbVf~1''l V1 bVI~'fl bUUb~tJ'l bbv>1niJ'ufuuJ''l~ln6JJ'fl'l b~~ b~tJ'l b~n 
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U'fltJ b~'fl 1«b1f'l1U1~~~Ubvl1UU 
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~ n~1U bY VII bb~ ~~fin I d bbrlU t1JVI11?i 1'11 bb~f"J b 6JJ 1 n1~ill ~'!Vl ~ nM1UU~ I~ (?)VI~f"J (?)VI~Vl bUUn ~ 1'1 ~'l ~ 1 ~ 1 J'tl 
2/ 
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I I I 

1u'Vl1~~~~1VIn11~ d~~b~~Vil'd1~dju~~~Vil~ (Ideality) bb~~~~n111~Vlfl"Jt.J1n1 (Resources) ~~~~~~1n~ 
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:w1 n~u hJVJ n"ll ru~ m~ 1oif--:~1uY1 ~~'W"'l'W~--:~i'WrPl'l1:W~:W1J~nr~~tJtJY1 ~n rPl1 ~VI~--:~ ~'fl m1:w~ ~:w rPl ~ (Ideality) 
2/ I 

unl?l'd'f1tl1~ b6Ji~ ~~Vl~1~n1t~~~~~~~~ 1oif~~V1u'f1tJ~~ - 1oif~~~~~~U'f1tJ~~ dj~~~ 
q 

· I 2/ . 2/ I 

bbt9i'f1tl1~1tn (911d-J n1t9~cvl1l~~~11t~~~~U~b~11n~ r1'd1d-J'f) ~~ r1 ~d-J1n~~bvl11 VIi Vlf~tJ1ntV11oifn 
d.9 q 

• 

2/ 2/ I 

9 ~d-J1n~~(911d-J111 ~'dtJ t~uun~ 1n t9i1~1 n9~i:l r1'd1d-J~~uiuslf'f1~d-J1n~~~'dtJ b6Ji~n~ bb~~b~'f1 ~~uui:l r1'd1d-J 
2/ I I I 

iuslf'f1~d-J1n~~ n1t9~cv111~~~11t~~~~bolf11n~ r1'd1~'f1~d-J r1 ~ bolr1111~n ntl!1d-J~1 bu~V19~~!1~1olfVlf~t.~1ntV1 
d.9\ q 

2/ I I I 2/ I I 

~1n~~n~1 b~d-J b~'f1t~uu bolf1~ r1'd1d-J bU~'f1 ~d-J r1 ~ bb~'d ~~ill bn f?1~~~!1n~ 1n9~Vf1t~11l 1~~ru~V1YI~ni~n1t 
qJ q 

I 2/ 

cv11~1~9~rr~ r1~i:l!1tJ Vf1!1!119 b'iAJd-J~~n1~ 
qJ 

I 

~~11~ bb<tA~n1t11t~~~~~'f) n1tn 1~ ~olf'f1~1n l71Vf1'f1'f111 ~ ttr1 t9i1~1 'f1'f1n 111 b~'f) 111~ r1'd.1d-J bU~'f) l?1d-J r1 ~ 
d.9 q qJ q 

I 

n1 tb'iAJd-J r1'd1d-J bU~'f1 f?1d-J r1 ~ ~1 d-J1 ttlcv111~Vf~1·tJ~fi b6Ji~ 
q 

I I I 

1. b~d-JYJ~ni~n1tcvl1~1~~!1~t~uu b6Ji~ bVlt~~vl~!1~!1Vl~1d-J1J'tlbl1tJt111~ b~~~~b~'f1fbil~1~ b~~ 
qJ 

I I I 

bnd-J1~ bb~~~1d-J1ttl1~cvl1~1cw1~ bVf~!1Ubr11!1~ r1!1d-J~'d b~'f1f VI1!1~VltJVl~1d-J1J'bl b~UbVl11 ~~ bb~~t9i!1 br11!1~~tJ1tJ 
q 

I 

b~tJ~ bb~~ld-J br1J' b ~Ul~ Ubr11'f1~ b~tJ'drlU 
2/ 

- 2. ~f?1n~1nn1tcvl1~~~~'f1~t~uu b6Jiu 1~n1t~u~~ern ~~1~ Vl1'f1bU'f1~(9l'J111tr~ut~bVl~~Vff~'f1bd-J1n1 
- d.9 

I I I I 

~1 bu~~'f1~1~t~uu bb6Ji bb~~V1i:lut~~Vlfill1~ b~'f1 b~d-Jr1'd1d-J~1d-J1ttl1~n1tbb6Ji bb~~ n1tu~V1t~~u 1s,ooo~ ~ 
q 

2/ I I 

~~ 20,000 ~(91 bVIU!1t~~uu1V1~b~ bb~~1~i:J~~V1i:J r1'd1~ biju~1n~19~ b~!1n bb~~~l?1 bolr1d-J1 n9~~1d-J1ttlfn~1 
q q 

2/ I I 

r1'd1d-J~ l?1~!1~ ~~ 1~iru1r)l~ bf?1tJ1dJ ~!1~ 1~ br11!1~ bb6Ji bb~~UUbr11!1~UUb~tJ 
I 

3. b ~ d-J ~ !1 u b ~ ~ ~ !1 ~ t ~u u b 6Ji u t ~ tJ u n ~ bb ~ 'd VI u1 r9i 1 ~ 6J.I 'f1 ~ u 1 ~ 'f1 ~ fn ~~ ~ ~ ~ 1 ~dJ n 9 ~btl ~ tl ~ 1 ~t~ tJ 
q 

I I 

1~~!1 b~!l bU~n1tUt~VIir ~~~~~1~ 1~n1tb~~6JJ!11J b~ (916JJ!l~t~uu!119cvl11~VfU1 ~1~~1d-J1ttl btl f?1U ~ 1~ b!1~ 
· I 2/ I 

t~tJ~1~~~91n'f1ruV!Jli3Jl1tJ1 u~'f1~ ~'f1 b~'f1!11ri1 ~~'f1cwVl1'f1!1ruVIJli3~~~u VIU1 r9i1~9~btl ~ b'f1~'fY l9l t udJ~ b~'f1 
q qJ q qJ qJ 

. • 

' 
· . I 2/ I 

.. · ~ -4.· n1 t 1 ~Vl f~u1n tVli:l!lti bb~ 'Jvl~ ·Jl1tJ~!1 n bb~ ~Jl1 t.~1 ~ b6Jlu Vl1nV1u 1un t~uu bU ~11 f?1VfU 1 ~ 1~ 
qJ 

I I 2/ I 

if) l9l t ~dJ~ b~!1'f1bWVfJli3 bU~tJu1t1 rl'f1199~1~t~uu b~tJ'dnuu1 ~n1tr1'JU r1d-Jn1tbU ~u ~ br11!1~tlfu!11n1 ~1~ 
q qJ q 

. 
' 

Go.' v 
fliJ13Jon t9l bbtl'l (Contradiction) 

12/ 2/ 

V>1'd'ld-J~ f?1 bbrJ~ 1 ~VlUVfd-J1tJ~~ r1ru~d-JU~VI1'f1 l?l'd bbUt b~~ u1vtirn 'f1 ruVIJlij ~ r1'd1d-J b~'d V>1'd1~ bb~~ bbt~ 
q q qJ 

• 

I I I I ~ I 2/ 

bb~~~U16JJ'f1~t~UUVIU~1 n1t9~b'iAJd-J ~ru~d-JU~'f1t.11~ 1~!1t.11~VIU~Vf1!1n1VIU~ l?T'd bbUtl?T'd 1~ l?T'd~U~~Ud-J1 dJn 
I ~ 

9~iJ ~~nt~Vlur9i'f1~n r1rw~d-JU~Vf1'f1 f71'J bbutV1'f1tJ l9lt~~1~ b~~'f) t~nf71'd'f1t.11~ b6Jicw ~'f1~n1t1~t~~n V>1'd1~ bb~~ bbt~ 
q qJ 
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2/ I I I 

bbl91 ~'fl'l~cW1VfUn bU1 b~'fl1 ~ b~~'fl'WrJ1t.J1~~1t.J vt1'fl ~'fl'ln1J'd'~uuiil1~ bb~~boli1~'loli'fl~~ 1~~1t.J bbl91 ~'fl'l~ ~':11~ 
qJ 

I I 2/ I 

u~'fl l71ift.J ~'fln1d'bln lrQ)d'nd'd'~ biju~u n1d'bbni:Iruvt1illnuJ'~~vtfin1V'JVl~ t71rQ)~bn l71~'Wbn'flunud'~~M~~1~1d'bl 
qJ cv q cl..9 

I I 

bbnUruVf1VlUd'~n'flu1t1 ~'dtJ ~':11~~ l71 bbtJ'l ~'lV1n~1r:1~11~ 
cv 

~ 

9l'Jbbtl~~~ 39 9l'J (The Altshuller's 39 engineering parameters) 1l91Lbri 

1. Weight of moving object 

2. Weight of binding object 

3. Length of moving object 

4. Length of binding object 

5. Area of moving object 

6. Area of binding object 

7. Volume of moving object 

8. Volume of binding object 

9. Speed 

10. Force 

11. Tension, pressure 

12. Shape 

13. Stability of object 

14. Strength 

15. Durability of moving object 

16. Durability of binding object 

17. Temperature 

18. Brightness 

19. Energy spent by moving object 

20. Energy spent by binding object 

21. Power 

22. Waste of energy 

23. Waste of substance 

24. Loss of information 

25. Waste of time 

26. Amount of substance 

27. Rei iabi I ity 

28. Accuracy of measurement 

29. Accuracy of manufacturing 

30. Harmful factors acting on object 

31. Harmful side effects 

32. Manufacturability 

33. Convenience of use 

34. Repairability 

35. Adaptability 

36. Complexity of device 

37. Complexity of control 

38. Level of automation 

39. Productivity 

~ 

40 V1~nn1~?Ju~1u (40 Fundamental inventive principles)Ll9lbbri 
d.9 

'• 

1. Segmentation 4. Asymmetry I 

2. Extraction 5. Combining_ 

3. Local quality 6. Universality 

. 
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7. Nesting 

8. Counterweight 

9. Prior counter-action 

1 0. Prior action 

11. Cushion in advance 

12. Equipotential ity 

13. Inversion 

14. Spheroidality 

15. Dynamicity 

16. Partial or overdone action 

17. Moving to a new dimension 

18. Mechanical vibration 

19. Periodic action 

20. Continuity of a useful action 

21. Rushing through 

22. Convert harm into benefit 

23. Feedback 

24. Mediator 

25. Self-service 

26. Copying 

27. Inexpensive, short-lived object for 

expensive, durable one 

28. Replacement of a mechanical system 

29. Pneumatic of hydraulic construction 

30. Flexible membranes or thin film 

31 . Use of porous material 

32. Changing the color 

33. Homogeneity 

34. Rejecting and regenerating parts 

35. Transformation of the physical and 

chemical states of an object 

36. Phase transformation 

37. Thermal expansion 

38. Use strong oxidizers 

39. Inert environment 

40. Composite materials 

2/ ~ 2/ 2/ 

offu!9l~u1un1dbbrlUbUVI1 t~tJ~fi~~'l TRIZ ~1~1dbl bbU~1~ bU'W 3 iu!9l~'W r?l~u 

I I 

2. ~ b~d1~tfbb~~n1VfU~t7l'd bbUd~'l'l1 vhntJ'd~ff)~1 uV1 ~Vl1~ !9ld~~1d-Jrl'W t~tJ~1 ~tJ 39 t7l'd bbUd~~~ 

Altshuller (The Altshuller's 39 Engineering Parameters) 
2/ 

3. ~'WVI1n1dbbrlUbUVI1 t~tJ~1~~~~1nVI~nn1d~U'5J1'Wb~~tld~~hj-'5Jnddd-J (40 Fundamental Inventive 
Q/ d.9 d.9 

I I 

Principles) ~'d~t.11~~~~n1dbbrlUblJVI1Vlij~'d1~i~bbtJ~ (Contradiction) t~tJ1~ TRIZb~'W ~~~~~b~1~'1U'W 
I I 2/ I 2/ I 

~~~~~~b~'fl1flun1dU1b~1~~~ubb~~n1d~~~~~ bb~1u~ru~V1uu~tJuu n1J'Vl~~~te-J~~ff)nd-J1~1n~'du1~ 
• qJ 

I . 2/ I 2/ 

b~1'fl~ ~~v111 ~ bfl ~n1d~1u~1n1 ~ bb~~~~ e-J~ ~~n1duu ~~uu ~'fl~'fl~ b~ 1~~nu~~~'fl~~ ll~~1dJ~~u'fltJnu 
qJ 

I 2/ I 2/ 

b 'd ~ 1 bb ~ ~ ~ 611 'W n 1 dnfVl ~ 1 b U 'W ~ ~ '11 i n 1 d bb n U ru VI 1 U vl1 t ~ tJ n 1 d~ ¥1 ~ 1 ,X~~~~~ b~ 1~ ~ U 'W iJ 'W ~ 1 d-J 1 dbl b fi U 
Q/ 

I 

b~1tu1 u~'d b~1~~1~ 

- . . -
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I 2/ 2/ 2/ 

UruV11Vl bn~~ul'ln1'uil ~'dU~1nirn bcPltJ bn~~U~1ri'f1Ubb~'d n1J'bbnUruV11 b~'1Ud'~~~~nd'J'~V11'fl 
Q.l q Q.l d.9 

I I I I 

TRIZ bUUn 1 d'd''dU d''d ~ bb~ ~u 1 b~U 'f1 ~fin 1 d'bbrlU illVI1Yl ~oli'f191 n ~ ~'fl'l rl'd 1 ~i ~ bbtJ'l b ~'fl b ~ ~ r1 'd 1 ~ bUU'fl ~ ~ r1 ~ 
Q.l q 

I I 2/ I 

bb~~6Ji'dtJ1~cWnut~~~-af~1~1tbl~~t~tJ~b'd~1bb~~VlfV'JtJ1ntV11~un1t~~u1~'1Ud'~~~~t~tJ~iu~'fluV11~ 
d.9 d.9 

I 2/ I 

~~usnuslf'flu b~~91_nn1d'~UV11 bb~~t~1JUb1-JV11 91ncWu~'lt~1J ~'d bbUtV11'fl r1'd1~i ~ bbtJ'l6JJ'f1'1Ub1-JV11 !911'11 V1 
2/ 2/ I I I 2/ 2/ 

bfl~~u bb~'d~'1U1Vi~nn1d'6JJ'fl'l TRIZ ~1bbfl1~uruVI1UU b~'f11~~'1UJ'~~~~Yl~~1'1~UiJt~~uonuVl1'1UrJ~ntd'~ 
Q.l d.9 

2/ I 2/ 2/ 

~'l~u Vl1'flbUuu1'~nJ'J'iJV1iJr1'd1~1VI~bb~~bb~n~1"~~1n~u ut~bVl~~u1~'1Vl1'1~1Ubl'lr1 tut~~bb~~b~d'~~n~ 
~ ~ d.9 

I I 

"1l 'fl ~ t ~ n ~ 'J 'W 1 VI qJ ~ n 1 ~ r1 'J 1 :w k1 ~ nJ !Y1 'fl bt'fl ~ m ~~ 9 tJ 1.1. ~ ~~ ~ u 1 1.1.~ ~m ~~ ~1 ~ ~ ~ 1h~ ~ 'ttj'VI 1'fl 'W t) L9l n n:w 1 mJ 1 
I . 

bUU'flt11'1~1n b YJ'fl~~1'1 rl'd1~l~ btJ1tJUVl1'1 ~1Un1tbb ~'liUbb~ ~~ ~1'1~1U1~ !91 'fld''fl·'11 ~ bbriU d'~ bVl f16JJ'fl'l ~u . 
I 2/ I I 

u d'~ bl'l ~1 Vl tJ~'l ~~'ll'l fV'JtJ 1 n tnd't~6Jl1 ~ bb~ ~Vl fl"J tJ 1 n t~u~trlll~ r1'd1 ~ ~ 1 ~ 1 tb11dJu'fl tJ 1u n~1u d'~ b Vl ~~u n ~u 
q 

I 

'flt.i1u~1U~6JJ'El'l~fu bVlrl t ut~~ 1~~1~1tbl~~1'1~ttvfu1'~nd'J'~1VI~1 V1 bVI~1~~~nUr1'd1~ ~'El'ln1tbb~~n1t 
~ d.9 ~ 

I 'V I 

1oJf'11U6JJ'fl~1Jt~bl'lf11~ VI1'El 1uu1~ntril ut) ~ntt~V1~~~"'~utT"'1dJ1~fun1t~"' b~1'~1~i1n1t~ ~u1 bcvl1Vlv>l'dt 
I I I 

nt~1J'dUn1d'~ ~'flt11'1~~1'l~d'tvfbUU~'1Vl v>l'dd'1~fun1t~~n ~Ubb~~lJ~n €J'l1~nu r1U1 U6J11 ~ b~'El bUU~'dU6Ji'dtJ 
~ 

I I 2/ 

~~n ~u1 ~Ud'~bl'l f11 VltJ~ cPl'd1~rl1'dVIU1 V'J~'El~fuiJ'f:lnu rl'd1~ bU~tJUbbU~'l'EltJ1'11dJiJV1~u~ ~ bb~~n1.d'bb6fi'liu 
q 

I I 

6JJ'fl'l t~ n 1 u tJ r1i1~ 9Uu n 1 d'~ njj-1~fin 1 d'bb~ ~Vi~ n n1 t~ ~1"'~ njj'~n t~u'dun 1 d'~ ~ 'El tJ1"' ~ ~1"' ~ tt(P)biJU~'lVl cPl'd t 
q q . 

I 2/ 

nt~vl1 bUU'fJU~U ~U1 b~'El bUUd'1n ~1u1 Un1tb~1'~~~~"' ~ntJJl1V'J6JJ'fl"'1J d'~bl'l V11 ~"' 1 U~1U6JJ'El"''fl ~~1Vintt~ d.9 q 

I 2/ 2/ 

bl'l v>1 t U t~~ bb~~~1u~u1 'fYubUU~U~1U~1 r161J 1 un1t~ ~U1Ud'~bl'l f11 VltJ 1 ~rl1'd~ud]uud'~bl'l V11 ~U16JJ'El'l t~n 1~ 

' 
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