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U9l 1 AdlnAEASIBeATUIM (Computational Mathematics)

paugnadamansiididuniodelunisiinsizikazuntywnderuan

wunrsihluldlumadeulysunsuuinn1msilgadn1mgug

%t Topic SEAU
1.1 avadiauaznge)duiu (Arithmetic and Number Theory)
SnuduazautRvesd LAY Integers and properties of integers L1
NSVITAAI FMIMNTTINNIN UazsamuTIutey Divisibility, GCD, LCM L1
dane3fiuveyada Euclid's algorithm L1
WA BRSIEIU havSaay Fractions, ratios and percentages L1
AIUWURITIULEY Radix conversion L1
\wuAdinuonas Modular arithmetic L2
ey waznsnageuaufudwauanyly

Prime numbers, primality test in O(vN) L2
O(WN)
ATUNTIVOUDTIMBANLA Sieve of Eratosthenes L2
NSuENFIUTENY Integer factorization L2
NseNMaEluTEansaIw Efficient exponentiation (fast power) L2
FnnAuNIRaBDnas Modular multiplicative inverse L3
mssnmduunsng Matrix exponentiation L3
1.2 WyAdla d10U uazeynsu (Algebra, Sequences and Series)
APULATANARAZANAULIVIALR Arithmetic and geometric sequences L1
aunIuuazraTInluzuTn Series and closed-form summation L2
Fuuilutind wazanuduiusiieutuin Fibonacci numbers and recurrence relations L2
Lu%%ﬂﬁﬁl,l,azmiﬁﬂLﬁumiﬁugm Matrices and basic operations L2
I LaInAleUanesi Real numbers, floating point and numerical
LagATUAAIALAAB LT AY error -
AuNMITAduLAY ST UUANM TR UTLIALEN Linear equations and small linear systems L2
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Wt Topic 56U
1.3 svadadiesgiuazisviediadsiiuianiosdiu (Analytic and Basic Computational Geometry)
0 N uasiinaAT7deu Points, vectors and Cartesian coordinates L1
FLYENNLUUEATA Uaznguiuniinilna Euclidean distance, Pythagorean theorem L1
U AUy Andeuiui Andeudnsa uavianau Angle, triangle, rectangle, square, circle L1
ATUVBUHUNTI AFAVBAHUATS Line segments, intersections and related
v L L2
wazauURNugILINITRY properties
HaRadeanans waskanulyd Dot product and cross product L2
NSNAFBUTANINITVYUYBIELIA Orientation test L2
WungUranemaey (gnsivenynsoni) Polygon area (shoelace formula) L2
JUMangImaey
‘ . r Polygons and point-in-polygon test L3
waznsasagaegmeluginanemaey
1.4 anuuraziluuasadd (Probability and Statistics)
ALade dvaly Tsegu grudey
L4 Mean, median, mode and standard deviation L1
LaSEIUULILUUNINTZIU
muazdulowiu Basic probability L2
ANANANLNY Expected value L3
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cee

lassasramnndamansiiusinguveinsdendymudario

¥

ghuvedumslylnsaasiaarilunisesuieuas sagudamls

%t Topic SEAU
2.1 WU ANUFUNUS Wwn waznssNAEAs (Functions, Relations, Sets and Logic)
AKAZNITAHTUNITVDILH Sets and set operations L1
Herdunayauduius Functions and relations L1
msﬂmﬁm%ﬁugmLLazmiwmmﬂm‘%a Basic logic and truth tables L1
nsaiunisseauln Bitwise operations L2
2.2 mstfuuazn1sdany (Counting and Combinatorics)

ANNITUINKAZNHNITAM Sum rule and product rule L1
wdnnsfisduasinoon Inclusion-exclusion principle L2
nySuniisIy Pigeonhole principle L2
miL%'EN?T‘UL‘UﬁEmLLazmi%’ﬂm&'izﬁUﬁugm Basic permutations and combinations L2
FulsyAvviunuuazanumasuiania Binomial coefficients and Pascal triangle L2
Hesrduunnneizea Factorial function L2
2.3 nluazduld (Graphs and Trees)

AU 1NYINTN Graph definitions, adjacency list and adjacency
WAZNITUNUNIMETIEN1SUTETALATILVENGUTZTN matrix H
dulduarauifniugurosiuld Trees and properties of trees L1
nywlaififiane: #n3 38 Tndns eudonles Undirected graphs: degree, path, cycle,
LLﬁzU%%ﬁmi’%’Uﬁa connectedness, Handshaking Lemma H
nINEANIe: ANSN Ainsoen Jtuwarigdnsiiviania Directed graphs: in-degree, out-degree,
n3nenInsinienIg directed path/cycle, DAG -
nsmlghatmin Weighted and 'decorated' graphs with labels,
waznTNTiithemfunieduuly/duden weights, colors -
Auldmendiu Spanning trees L2
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%t Topic SEAU
FBasaunuduldiaznisimuaainuly Tree traversal strategies and node ordering L2
nIansdIy Bipartite graphs L3
nsmianedudey waznswiididudomiudies Multigraphs and graphs with self-loops L2
NIINTITEUIY Planar graphs L3
lawwasns Hypergraphs L3

nunil 3 fugrunsWsulusunsuuazlaseaiiedaya (Programming Fundamentals and Data

Structures)

Ninwemadeulusunsuaienty) C n3e C++ Uazmadonltlnsiasndeyalvivanziulyn

¥

Wunmndigidudetuynaudosdauiasudalusedu L1 uay L2
%t Topic SZAU

3.1 ﬁug’mm‘lﬂ’ﬂﬂiu,niu (Programming Language Fundamentals)

AU A1AsT wazvlindeyanuiu (Assny Variables, constants and primitive data types
. . L1
Snuduiiniomuneuarlifiiniowmny onvse) (Boolean, signed/unsigned integer, character)
maummwawﬁmﬂaaﬂa HAENTAUYDITIUIULAN Data type ranges and integer overflow L1
fanliuns sduanuddy warnisuuaswiindeya Operators, precedence and type conversion L1
1A59A519AIUANLUULEDNIUAZWUUILGN Selection and iteration control structures L1
flafdu n1sdsalneAwazlnen1581984 Functions, pass by value/reference and
L1
LAZUDULIAVDIRILUT variable scope
MUty ILazIanINaNINTTIY Standard input and output L1
NoLADIUAZN1TH1ND Pointers and references L2
ASIRATIUUILAINTILUVADA LUUNBITDU
. Static, stack and dynamic memory allocation L2
LR LUUNAIN
MassusINsSukasdioya Fast I/O techniques L2
nseuLarfinuTaANLIsaRANaInveIAeNlNlaes | Reading and interpreting compiler diagnostics | L1
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3.2 laseadedoyaiiugiu (Basic Data Structures)
uafuniadiauayuaneis One-dimensional and multi-dimensional arrays | L1
szilounazlassasng Record and struct L1
AR3IaTN1IANTUNITAUARNT Strings and string operations L1
TAs9a5190auled NILUURAAULAZUUULANEIY Linked structures, both linear and branching L2
nesdou A1 waziaestaiy Stack, queue and deque L2
ArdAuANEIATY LazBUniniA Priority queue and binary heap L2
auliiAumuuuninia Binary search tree L2
ALY Hash table L2
IAITNAINLAZULUTINA TR Dynamic set and dynamic map L2
Y N o o Constructing and using tree and graph

msasanazldnulassasissulduazns L2

structures
nsidenlassaiedeyanvunzauiulym Selecting appropriate data structures L2
3.3 lausn3uInsgIuYeen el C++ (C++ Standard Library (STL))
vector, string, pair, tuple, array vector, string, pair, tuple, array L1
sort, stable_sort, reverse, unique, lower_bound,
upper_bound, min_element, max_element, Standard algorithms L2
next_permutation
set, multiset, map, multimap, unordered_set,

Associative containers L2
unordered_map
stack, queue, deque, priority _queue Container adaptors L2
mspuiisuiininuaies uazinaulanien Custom comparators and lambda expressions | L2
bitset bitset L3
laus3umsguvedniw C Miteuwi dmsudldniw | Equivalent C standard library facilities for C

L2

C

programmers
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eRih) Topic LA
3.4 lassadedeyaseaunans (Intermediate Data Structures)
NaTININIMIALara0dA LazlaIaRuNanI Prefix sum (1D/2D) and difference array L2
nsdudandn Coordinate compression L3
lassaadeyamaunuign Disjoint Set Union (Union-Find) with path

L3
NWIDUNITUUDALEUNIURZNITIIUANUDUAY compression and union by rank
Auliinwin Fenwick tree (Binary Indexed Tree) L3

. 4 o Segment tree with point update and range
WALWANS wuvUSuaagLavaeunlugig L3
query
3 dmsudniiuaniviseinun Trie (prefix tree) L3
laseasnetoyansaninena Persistent data structures UBNVBULUA
3.5 n13weng1 (Recursion)
R .y . Concept of recursion, base case and
WIAANISEENYT NS wazNSildey L1
subproblems

Herdunsntineansnisondilo g Mathematical functions defined recursively L1
IBUUIINLAZLO YUY Divide and conquer L2
N30 UIDUUUITENAINOIG Recursive backtracking L2
NFVINASNG Memoization L2
AUANVINITIFINT LA VO IATDINDITOU Recursion depth and stack limits L2

LT 10 970 18
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nundl 4 danesfiunazn1sAsIzRANugudeu (Algorithms and Complexity Analysis)

ATOUAQIUNAITNITOONUUUBANETIY ANDTTINLINTFIY

UarAIIUaINTIT0lUNITIATIE I I aan I ulaviune luvauailandn vy

%t Topic ‘ STAU
4.1 msAszRanugudau (Complexity Analysis)

foynsallelug warn1sussunudnsinisiule Big-O notation and growth rates L1
AU DU U ILATATUNUILAINTN Time and space complexity L1
nMsUszanudanediufivnzananveuwavesieyadta | Choosing an algorithm from input constraints L1
Anududoundengy Amortized complexity L3
nufanuanysaluuuldud NP-completeness theory UBNVBULYA
4.2 na?on1edanasny (Algorithmic Strategies)

MsfumuUUazLBEnRaIL Brute force and complete search L1
nsdaesanunsaiang flandrinun Simulation L1
miﬁmﬁ'uﬁaaﬂﬂ%gﬁmsﬁum Pruning the search space L2
nsfeuses MuuuSendaewiuazliSensaiosn Backtracking, both recursive and non-recursive L2
danesfiuwuvasluy uasmslienaduduaiugndes | Greedy algorithms and correctness arguments L2
IBUUILINLAZLO YUY Divide and conquer L2
weilnaesiad uasntivadeu Two pointers and sliding window L2
MMIAUMUUUNINIAVUAINDU Binary search on the answer (parametric search) | L2
4.3 A5BEIaIAULAZN1SAUMT (Sorting and Searching)

NIAUMLUUEIFU Sequential search L1
NSAUNILUUNINA Binary search L1
nassdduuguifenuduteu oNe) Elementary O(N2) sorting L1
msa’i’ﬂmmmﬁﬁwﬁuﬁugm Basic array manipulation L1
mMsdumlaensaie Search by elimination L2
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%t Topic ‘ SZAU
nsutsdieya warnsdngifufemsusdoyad Partitioning and quick sort L2
miﬁmﬁ’]ﬁuﬁlﬁL’Ja’]LLEiVII?jﬂLidJu O(N log N) Lju Sorting with O(N log N) worst case: merge sort,
NSISLILUURATY Lagn15i5eeee gy heap sort -
MBS TURIVNELN T Sorting with multiple keys L2
NMSIBLIAAULUULEU LaznISIEBaIAuUANnEN Counting sort and radix sort L3
4.4 ASTUSHASULUUNWAIR (Dynamic Programming)
LUIAA NISHeNNEn UL miL‘UﬁIEluﬁmuz Concept, state definition, transitions and
Lazd1AuUNIIATUI evaluation order -
nsWsunsuuvunaTanileda One-dimensional DP L2
MSLUSUNTULUUNATNEDIA LAz UUAIIINNTA Two-dimensional and grid DP L2
Yeynlazwienas Wawuu 0/1 wazwuuldsriasou Knapsack problems (0/1 and unbounded) L2
Sdugetiiufionan afudensiuiienngn

LIS, LCS and edit distance L2
uayszoTuNlY
MSLUIUATURUUNATAUUY Interval DP L3
nslusiasusuunainuuAuld DP on trees L3
mslusinsusuunainsednuan dmsu n Tdifiu 20 | Bitmask DP for n < 20 L3
MSIUTLNTULUUNA TR UUAN U VDN DP on game states L3
wpdadenaounndifioganisTusunsuuuunan Convex hull trick UDNUBULA
wnuAVsLUUTn Segment tree beats, divide-and-conquer DP

. UDNVBULYA

warNIIMIIFALUBNBIIINTIUTENTULUUNA TR optimization
4.5 danasiiuuuns1 (Graph Algorithms)
MMIAUNIUNIIMUUUANABY WazUUNINNDY Depth-first and breadth-first traversal L2
nMAudwuUv Flood fill L2
masmasfUszneviidesseruvesnsmlifiianie Connected components of undirected graphs L2
nsnsamiginslunsniinanuaslidiiens Cycle detection L2
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%t Topic ‘ SZAU
nsFesaauRlninlad Topological sort L2
Fddugavunanldaisdimiin Shortest path on unweighted graphs and 0-1
v L3
WATNITAUNIBUUNTNABUUUYMTN 0-1 BFS
daneifiuvedlafAans Dijkstra's algorithm L3
o e . . e ¥ Bellman-Ford algorithm and negative cycle
ganenuluasLug Weosn Lagnsngivigdnsdmtnay L3
detection
dane3fiuvlasen 295uma
o e e Floyd-Warshall algorithm and transitive closure L3
kaEMIMANUFNRUS U EMan
D . Y e R Minimum spanning tree: Kruskal's and Prim's
suliimentiutiosan AedanesfiuTaInTANIARALNGY L3
algorithms
dugauare1gAULNTINeIINsiiAn g
N . Shortest/longest path on DAG via DP L3
AEN1LUTLNTULUUNETR
mslvageanlueievis wasn1sduguunsnadesaiu Maximum flow and bipartite matching UBNUDULIA
NSUENAUMTNLALIUT NITHENEIUMEIAAULTI Heavy-light decomposition, centroid
vy v v UBNVBULUA
wazdulidanuazdn decomposition, link-cut tree
a v . .
NN 5 nﬁiﬂizuaawaam?ﬂLLazmaaga (String and Data Processing)
1inYen133anIstenIukas ToyaiBen 1519 Fuduainuuinignlunsdeultsunsuldauase
UazaOnANDINUAITE IMEIN13T0LAN INVANGH SUNUNA
%t Topic ‘ SEAU
5.1 N153AN5EA39 (String Manipulation)
N9 IULASITUANTY NILUUAMAZILUUTIIUTIVIR Reading and writing strings by token and by line | L1
. , 4 R Length, substring, concatenation and
A8 N13AA N80 waENISUSEULNEUERT L1
comparison
MsuUasifinn LaznInasiavesenyse Case conversion and character classification L1
NMIUUAMUDVOITNVTZUALAT Character and word frequency counting L1
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N3SE9ERTIUATUNIUIYN T Lexicographic ordering of strings L1
NNIATIVADUNIAULATY LAZNITAAUSNYT Palindrome and anagram detection L2
NSUENIATIZNTBANUMUFURUUNIIUA Tokenizing and parsing formatted text L2
nsdugzukuusuuaslunsan Naive pattern matching L2
NISLBVANIIUUSDLLDY Rolling hash L3
danesiuAdui wazilandungn KMP algorithm and Z-function L3
miﬂizqﬂm%mﬂuﬂzymama Applying tries to string problems L3
wnIERUAILRRYNY BalaunIdINRDYNY
o o R Suffix array, suffix automaton, Aho-Corasick UDNYDULYA
wagdane3finela ApIEn
5.2 m‘stl‘s:,'mawatta::{fﬂmi%’ayja (Data Processing and Handling)
sUkuudayariiuazdayassn
N . Input/output formats and data validation L1
LASNITATIVEFDUANUYNADIVDIUBLA
M3dngULUURATNGS AuazLBeanadios
. Y Output formatting, precision and alignment L1
BAENI1IININUBAINU
wwIRnIngnsteyalewiy 153U d1999 Basic data science concepts: collecting,
L1
LATUEUDUDYA exploring and presenting data
M3NTRLA NIIANGU LarN1TATUA Tabular data, grouping and aggregation L2
NMFIANITIUN 13a1 Lazuiiein Handling dates, times and units L2
nsiFeeuazdndudutoyanuviaeIn Ranking data by multiple criteria L2
NIATIINUALVINTOLAT Duplicate detection and deduplication L2
nsaeunudeyadutiuudeyaiiliiudsunas Range queries on static data L2
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WU 6 MIAATIAIUIUKAZNTESIUUIaRIUYN (Computational Thinking and Problem

Modelling)

FUTTOULTAOAAADNIAYATIAULINTTIY I 4.2 YoanangasununaN

umsnaiinnuanselunsasudtymilnglidoe

Iy

WeAIINGEANDTTNT AT N Y

%t Topic STAU
6.1 uUIRAINAIUIL (Computational Thinking)
msenaulsznouLaznistaetym Decomposition L1
nMsmzUlukarALATgYeIlym Pattern recognition L1
MIRAEILNNSTTU wagnIFnTeazBeaiildsniu Abstraction L1
msaaﬂuw%umu'i% Algorithm design L1
MW UTHER1a0UaZANUY Pseudocode and flowcharts L1
6.2 msaTekuLTIaaslgin (Problem Modelling)
mﬁmjaﬂﬂzymL%wsimaLﬂutwm"waawwﬂﬂimmam% Translating narrative problems into mathematical
NI or graph models -
nsdaesanunsaimng fitmue Rule-based simulation L1
TagTaseAnau Constructive problems L2
AAsTiidenssny uasUSinaiiasumnaien Invariants and monovariants L3
& . o - Basic game theory: win/lose states and simple
NQufinuiUeenu anuzwivisevuy wazinuiiuegedne L3
Nim
- v = UDNVDUL
N UNEALUTN NFUA Sprague-Grundy theorem
7
6.3 nsUszunamaznsanaulaeiaanssy (Estimation and Engineering Judgement)
msUszunaualynilazlioniouAanNvounUe Estimating problem size and selecting an
Toyaw approach from constraints -
NMUTEEIUANLANATENI A LaEMEANT) Time-space trade-off analysis L2
danesrumUsraaz g aRnd msulamn Approximation and heuristic algorithms for 5

AT En

q

optimization problems

)

~
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%t Topic SZAU
6.4 mimaa'uu.a::n'ml,f’i'qﬂunwim (Testing and Debugging)

MRz insdlvoulaznIaAy Edge case and special case analysis L1
NIASNYATDYANABUAIEAULDY Constructing test cases manually L1
nsufyaunnsesegaduszuy Systematic debugging L1
mMInegeudaUTeufisuiuituuvandenidou Stress testing against a brute-force solution L2
mslinstusuiteuluszninaha Using assertions L2
NMIUTZUIUNAIMNIUINAITNAADY Empirical runtime measurement L2

2. WiveduaguaNUauLYn

wentlonniideissyiuenveuwnlunnsede 1 dedeluilegusnveuanisudadusig

ata (n1wlne)

mMsudaaEieuuuis uasnmsulaadmguiduay

#ade (Mwdenegy)

Fast Fourier Transform, Number Theoretic Transform

mesladonmouang wazduldaw

Convex hull trick, Li Chao tree

danasfiuvedly

Mo's algorithm

NSNSHASY wagngufInuIuTuge

Cryptography and advanced number theory

3. WUINNNTISLATYUATD

A10U Wau #1528

1 09 3 S¥eu L1

v
9

anupaawedoulusziuiduamvansdeasuuuinuinian

giladoyauaznisauvesiiuuiu lasasniuan #aidu worddiu uasansa

WIAT 6 LATNUINT 5 SEeU

nseulandliasueuly n1sinassanunsalnunginiviun

L1 NTAATILINIAVOU WaTNIIINFULUUNAANS

PINN 1 LALHIIAT 2 SEHU

3 e wutesiu mstulaznisdany uaznisununsm

L1d9L2
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A10U Wau d15zdnnny

o

ANTAUMLUUAZLD AN IUNSDUNIANNY DaNaSTNwUIUALIUY

4. NSUUALENUAZIDITUE INATAABIRIT NTAUMLUUTINIAUUANDY
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[1] International Olympiad in Informatics. 101 Syllabus 2025. https://ioinformatics.ore/files/ioi-syllabus-2025.pdf
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2551.
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[4] nsustunpuiIwesleaudnszduyif (Thailand Olympiad in Informatics).
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